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CHAPTER 1  
 
 
  Introduction 
 
 
  1.1. Accounting for Dutch nineteenth century development 
 
It is a textbook principle of economic theory that the allocation of resources in production is 
influenced by prevailing relative prices on factor and product markets. From the earliest days 
of its recognition as an independent scholarly discipline, economic thought has led its 
proponents to argue that the price mechanism is any society’s principal instrument in 
communicating the opportunity costs to choices in the use of land, labor, capital and 
knowledge. Thus it was with the intent of delineating ‘the order according to which produce is 
naturally distributed among the different ranks and conditions of men in society,’ that Adam 
Smith devoted the first book of the Wealth of Nations to the ways in which relative factor and 
commodity prices are set and how these in turn affect what he himself referred to as ‘the 
progress of industry.’ 
 But while much of development thinking formulated since the 1950s has stressed the ties 
that bind relative factor and commodity prices to the use of resources, productivity and the 
choice of technology, growth theory has drifted away from this perspective, focusing instead 
on the accumulation of factor inputs and on exogenous changes in the production function 
that transforms these into final goods or services. As a result, prices are typically identified 
with the comparative statics of production and consumption that form the mainstay of welfare 
economics. Yet this dichotomy can lead to misleadingly abstract notions of the mechanisms of 
economic change. Both the structure and momentum of growth are predicated on the nature 
of choices made in all forms of economic activity. These, in turn, are based upon information 
diffused through the pricing system. In short, growth depends on the functioning of factor 
and product markets. To assume these to invariably produce outcomes in line with the use of 
productivity frontier technology is to assume the irrelevance of comparative advantage, taxes, 
regulation, the extent of economic integration and various well-known forms of market- and 
coordination failure. 
 Nowhere is this more evident than in the case of the nineteenth Netherlands. By the end of 
the Napoleonic Wars factor accumulation cannot be portrayed as a lacking precondition to 
what would still have been a comparatively early industrialization process. As part of the 
economic legacy of the earlier Dutch Republic neither the presence of a high accumulation of 
capital and a relatively literate labor force, nor the access to imported technological knowledge 
at that particular time can be in doubt.1 Nevertheless, it is the question why the Dutch 
economy failed to industrialize during much of the nineteenth century and whether this 
failure coincided with a prolonged macroeconomic inertia that has dominated historical 
debate on this period. In the course of this debate, a wide range of explanations has been 

1 For a comprehensive analysis of the economy of the Republic see the textbook by De Vries and Van der Woude, Nederland 
1500-1815, translated as The First Modern Economy. A summary of its basic features and legacy is given in chapter 2 below. 
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proposed to account for this idiosyncrasy. In fact, the chronology of growth itself has long 
been subject to dispute. Following the reconstruction of the national accounts for the years 
between 1807 and 1913 emphasis has come to be placed on the thought that the typical 
characteristics of what Kuznets referred to as ‘modern economic growth’ can be discerned 
from the 1860s, whereas income growth as such prevailed throughout the post-Napoleonic 
era.2 Even so, the debate on the mechanisms that should be held accountable for this 
development is far from resolved. Still seeking to explain different chronologies of change, 
contributions that appeared between the 1920s and the 1980s emphasized factors that ranged 
from risk aversive behavior and factor market failure to disadvantages in the cost of labor, coal 
and other inputs. More recent efforts have sought to bring these various mechanisms under 
the joint heading of institutional sclerosis, or attribute a critical role to domestic demand in the 
application of new processing technology.3 
 It is to several critical aspects of this controversy that this book brings the analytical 
perspective of relative prices, markets and microeconomic choice. It is my conviction that only 
an approach based on the integrated incentive structure of the market economy allows us to 
delimit the relative importance of the various economic mechanisms that have been brought to 
bear upon the questions surrounding Dutch industrialization. In various implicit ways, 
relative price movements and the efficiency of markets have featured in both the traditional 
and revisionist literatures. Yet the debate is lacking in information on actual prices, not only to 
document the competitive circumstances under which producers and consumers operated, but 
also as a means to chart the functioning of the pricing system. The notion of a comparative 
disadvantage in costs, for example, is based on the need for the import of strategic inputs and 
the high cost of transport and handling implicit in their price. Yet it is unclear whether it 
extends this assumption to inputs that were also produced domestically and when this margin 
is held to have come down. Likewise, emphasis on a decisive shift in demand through 
transport and transaction costs suggests there still to have been a wide open field for market 
integration by mid-century, which would seem to be at odds with the economic legacy of the 
Dutch Republic. The list goes on, as the problem extends into all corners of the debate: from 
the implicit reliance of an enhanced specialization in agriculture on integrated export markets 
to opposing views on the efficiency of capital allocation. When—if at all—did each of these 
views apply and to what extent? 
 To be able to address this type of question, a comprehensive reconstruction was made of 
the development in commodity prices—from producer prices in industry and agriculture to 
those in foreign trade and private consumption. Its results both allow for an analytical use of 
the individual series and the calculation of compounded deflators. Used in combination with 
the nominal estimates of the national accounts, the latter provide us with new insights into the 
development of production, labor incomes and foreign trade. Used together with existing 
reconstructions of wages and interest rates, the former allow for an analysis of allocational 
incentives, while comparisons of regional prices provide insight into market integration. 

2 A summary of the results and reconstruction procedures of the National Accounts Project is given in Smits et al., Dutch GNP. 
Except for explicit adaptations in time-series of sector employment and agricultural inputs, this is the source for the estimates 
used throughout. Key results are available online at http://nationalaccounts.niwi.knaw.nl. 

3 Cf. Van Zanden and Van Riel, Nederland 1780-1914, translated as The Strictures of Inheritance, and Smits and Horlings, ‘Private 
Consumer Expenditure’ respectively. These different positions are described in more detail below. 
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Through the effect of prices on the cost of living and wage setting the approach also extends to 
one of the most controversial aspects of Dutch industrial retardation: that of regional wage 
gaps and the suggestion of labor market failure. The parallel existence of high wages in the 
urban west and prolonged intensification in agriculture—a process that development 
economists typically interpret as a build-up of surplus labor—raises the question why markets 
failed to even out this contrast. 
 
Without seeking to claim that my analysis covers all aspects, the evidence may be said to point 
to three principal economic mechanisms driving the chronology of the Dutch development 
process. First, there is the effect of open economy influences on comparative advantage. This 
type of argument, based on the implications of trade theory for specialization and growth, 
does not usually enter the literature to describe events before the late nineteenth century.4 In a 
form that emphasizes the impact of endowments on the structure of exports it was introduced 
by Crafts to account for a British advantage in manufacturing on the basis of cheap coal and 
unskilled labor.5 In the Dutch case it almost reversely drives the notion that, with high 
productivity in agriculture, trade liberalization after 1830 favored a pattern of specialization 
away from the productivity frontier.6 Moreover, openness mattered not only in relation to 
external demand, but also with respect to terms of trade in the wider economy. This, in turn, is 
of importance because of the large relative price shocks characteristic of the nineteenth 
century. After the Napoleonic years these start with the agricultural price fall of the 1820s. 
With the openness of the economy being maintained in a strongly protectionist context this hit 
untamed. After the rising prices of the later part of the eighteenth century and the autarkic 
incentives of the Continental blockade, agricultural products lost a large part of their value in 
a matter of years. As a result, adjustment in farming was similarly strong, further raising its 
international competitiveness once tariffs started to come down. On top of this came the effect 
of declining prices for manufactures. Until the late 1830s this balanced out against the initially 
stronger fall in agricultural prices. However, from this point forward industrial deflation 
persisted up to mid-century, whereas prices in farming started on an increase that would last 
until 1880. As a result, intersectoral terms of trade worked against industrialization through 
changes in productivity and input costs. 
 The second mechanism is that of a classic dualism in resource allocation and its effects on 
productivity and growth. Beginning with Colin Clark and Allan Fisher, development 
economists have always thought of the role of factor markets in structural terms.7 That is to 
say, they started from the notion of non-homogenous markets with systematic differences 
between a modern sector (mostly manufacturing) and a traditional sector with respect to 
capital-intensity, productivity and factor substitution. Given factor endowments (surplus rural 
labor and limited savings) and technologically determined productivity gaps, allocation 

4 Cf. Craig and Fisher, Integration, 193-201. 

5 Crafts, British Economic Growth, 145-52. Following Balassa (Newly Industrializing Countries), this notion is an extension of 
Heckscher-Ohlin thinking on the effects of relative factor abundance. 

6 By implication, an allocational effect resulting from British 1846 Corn Law Repeal as discerned by Van Zanden and Van Riel 
(Strictures, chapter 6) held sway well before this. On this issue and the earlier timing of liberalization see chapter 3. 

7 Clark, Conditions; Fisher, ‘Production’; ’Lewis, ‘Economic Development’. 
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proceeds in a way that favors the industrialization of output, the migration of labor, enhanced 
capital accumulation and higher growth.8 Searching for an industrial take-off as the driver of 
mechanized growth, studies before the 1980s implicitly adopted the stylized Industrial 
Revolution version of the dualistic model. However, a series of revisionist sector studies has 
since discounted the relevance of dualism to the Dutch debate. Demonstrating the emergence 
of early growth in agriculture and services and the presence of a differentiated economic 
structure, these studies argued for a pattern of balanced development. The broad transition to 
modern economic growth after mid-century in this view was based on improvements in 
domestic transport and other service sector spillovers, on an enhanced use of capital and 
knowledge in agriculture, and on declining marginal costs in industry afforded by the growth 
of domestic demand. 
 Analysis of the national accounts estimates of real value added makes this strong version 
of the revisionist view untenable. While early and persistent growth in agriculture and 
services goes undisputed, it was manufacturing that largely drove successive trend changes in 
the growth of overall welfare; a finding that is in line with the notions laid down in Kaldor’s 
first and second growth laws.9 Following a post-Napoleonic recovery and selective industrial 
growth in the 1830s, this first takes the shape of a structural slowdown after 1840. This fact in 
itself reshapes the debate in the sense that it discounts linear versions of Dutch 
industrialization and imposes the need for a chronology of influences. A swift acceleration 
in industrial growth then follows after 1860. From the 1880s, this in turn gives way to a 
pattern of development with higher growth in both other sectors and structural change in 
the allocation of labor and the pace of capital formation. Factor substitution and labor 
release in agriculture in this setting are triggered by the faltering gains of intensification and 
the rising real cost of labor. With falling prices as a result of the transatlantic grain invasion 
this was partly driven by exogenous price shocks (as before in the 1820s) and partly by an 
endogenous increase in nonagricultural labor demand and resultant wage pressure from the 
cities. Structural change in dualistic terms therefore did take place, and productivity gaps 
were the drivers of this process. 
 The third principal mechanism is that of the political economy of government finance, 
market regulation and public debt. To the extent that the literature has attributed a role to 
government in influencing the chronology of nineteenth century growth, it has focused on the 
effects of infrastructural spending and the stimulation of trade and industry through subsidies 
and shielded colonial markets. By contrast, it has had little to say on the economic effects of 
the income side of public finances and its wider implications through fiscal redistribution and 
the public demand for capital. An early exception is the 1973 analysis by Teijl of the effect of 
the excise on coal between 1834 and 1864 (rejecting any such influence on industrial costs). 

8 Classic studies on the economics of the dualistic development transition are Fei and Ranis, Development and Kelley et al., 
Dualistic Economic Development. 

9 Kaldor originally formulated his three growth laws in his 1966 inaugural lecture (Causes). The first of these holds that macro-
growth is positively related to excess growth in manufacturing output: overall growth is faster when the share of industry in 
domestic product is rising. Secondly, the growth of productivity in manufacturing is positively related to overall growth 
because of its susceptibility to increasing returns (also known as Verdoorn’s Law). And thirdly, a transference of labor 
towards manufacturing will raise productivity in other sectors and thus in the economy as a whole due to mostly diminishing 
returns in services and agriculture. Also see Kaldor, Strategic Factors; Thirlwall, ‘Plain Man’s Guide’. 
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Other incidental efforts are the rejection of a debt-fueled crowding-out of investment on the 
basis of an apparent absence of a pass-through effect in interest rates by Jonker, the industry 
studies of regulation by Van Zanden and Van Riel, and accounts of individual excises.10 
Analyses of the effects of the public demand for capital on investment and of taxation on 
consumption and market integration show this perspective to be a biased one. Acting on the 
back of an already problematic post-Napoleonic debt settlement, the fiscal policy reaction to 
the 1830 Belgian secession added to the forces that led to a slowdown in industrial growth. As 
part of an effort to recoup the loss of a fiscal transfer from the south the share of excises in 
wage incomes leaped, thereby squeezing the demand for income-elastic nonnecessities. In 
addition, in spite of a system of partial restitution the excise on coal cannot but have restrained 
its use in industry, while the price database allows for clear evidence to be presented on a 
prolonged divergence in prices for locally taxed products.11 Detailed analysis also suggests a 
crowding-out of private capital demand and a postponed role of public investment in 
infrastructure. Thus, Dutch industrial retardation was not just about comparative advantage, 
structural conditions in endowments and competitive costs, but also reflected a process of 
institutional adjustment. 
 Beyond the correction of the budgetary stance adopted after the Napoleonic years and the 
fiscal squeeze imposed after the loss of southern revenues, this adjustment was all about the 
resilience of early modern mechanisms of public governance. The principal cause for this 
institutional persistence and what set the Dutch situation apart was the fact that the Republic’s 
political and fiscal structure had underwritten the very existence of the state. The definition of 
fiscal and executive autonomy at the level of the gewesten and cities formed the cornerstone of 
the pragmatic alliance that had furthered the Revolt against Habsburg fiscal and religious 
obtrusion. As such, public governance, taxation and the organization of markets were closely 
intertwined. Yet in the face of technological and economic change, the same institutional 
rigidity that was essential to the coherence of the Republic also served to ossify the economic 
system. This problem was tied-up, first and foremost, with that of the mounting public debt 
and its implications for the extent of the fiscal burden. With international conflict and the 
widening tax base of the larger nations having placed the fiscal system under pressure over 
the eighteenth century, the decentralized political structure had contributed to the erosion of 
public finances and from 1780 to a declining confidence in the ability of the state to service its 
financial obligations.12 
 However, the petrification of institutional structures was not restricted to the specific part 
of politics that had been mutualized, but also prevailed in local government and branches of 
industry, transport and trade. Production processes in export industries were heavily 
regulated by regional or municipal byelaws. These had originally been intended to guarantee 
a consistently quality (whether it be woolens from Leiden or madder from Zeeland). Yet this 

10 Teijl, ‘Brandstofaccijns’; Jonker, Merchants, 89; Van Zanden, Introductie; Van Zanden and Van Riel, Strictures, 144-50, 206-19. 

11 Under the 1834 to 1864 national excise on fuel a large part of industry was eligible to a restitution of 80 to 95 percent of the 
main duty (if not of the stamp duty and local surcharges). Contrary to what was argued by Teijl (‘Brandstofaccijns’) at an early 
stage, chapter 7 shows that this did not prevent negative consumption effects and market distortions. 

12 See chapter 2. This is a classic example of a lack of fiscal stabilization based on coordination failure, resulting in a war of 
attrition between groups (here the geographic gewesten) with conflicting distributional objectives. It was broken only by 
foreign intervention in early 1795. See Alesina and Drazen, ‘Stabilizations’. 
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same system also stood in the way of fundamental technological change. The organization of 
those parts of industry that served only local markets was even stricter. In this, the levying of 
excises (which strongly dominated local taxation) and the underlying fiscal autonomy of the 
cities played a critical role; many industries were regulated in minute detail to prevent the loss 
of tax revenues and pre-empt fiscal competition. For this reason, the buying and selling of 
flour and bread and methods of brewing and soap boiling were strictly regulated. The same 
rules made the use of a specific mill compulsory, prohibited the transport of taxed goods while 
encumbering that of inputs, and allowed local producers to form cartels that influenced 
pricing, market entry and technological change. In a similar fashion, the fact that towns 
exercised their staple rights so as to restrict the construction and rerouting of roads and canals 
would continue to hinder infrastructural change until the 1851 Municipal Law. Of course, 
similar practices existed elsewhere and numerous restraints had succumbed to Batavian 
reforms, most fundamentally through the amalgamation of regional debt and the introduction 
of national taxation. Yet nowhere were such rigidities as strongly tied-up with the 
fundamental conception of the state, and especially at the local level many survived into the 
post-Napoleonic era. 
 The implications of this emphasis on openness, dualism and the effects of the institutions 
of public governance on markets are strong. The central message of this book is that neither 
Dutch retardation, nor the structure of development after 1860 was driven by individual 
factors such as the efficiency of transport or the functioning of labor markets. Instead, they 
resulted from the interaction of forces that extended from each of the three fields summarized 
and their effect on the use of resources. 
 
As should be readily apparent from the preceding, the empirical evidence to fit this theoretical 
framework is not that of a linear path of income growth and a parallel industrialization of 
output and employment. At the macro-level, the principal observation is that of a structural 
rate of growth that slows from a post-Napoleonic peak of two percent per year to less than one 
percent in the 1850s. After 1860 it then increases to reach a level just below three percent by 
1913, interrupted only by a relapse during the deflationary 1880s. This trajectory coincides 
with structural change in sectoral output shares that likewise occurred after 1860. Specifically, 
agriculture’s share in production declines in favor of industry and the service sector. The same 
shift was also reflected in the rate of investment. From a more or less stable level of around 8 
percent up to the 1860s (shortly higher in the 1820s), this moved to between 14 and 15 percent 
in the last years before 1913. 
 Initially unfolding in the context of the ill-fated unification with the former Habsburg 
provinces, the features of economic development in the earlier decades were of a very 
different nature. Contrary to the basic assumption of all linear development models, the 
structural characteristic of the Dutch economy before the 1860s was the absence of a widening 
productivity gap between agriculture and industry. With the terms of trade in foreign 
exchange bolstering an advantage in agricultural exports, growth was characterized by a 
cementation of incentives. In addition, through protection, subsidies and preferential shipping 
rights policy stimulated the allocation of resources in colonial trade and transport and related 
processing industries. On these, especially the Amsterdam economy had become increasingly 
dependent over the course of the eighteenth century. After the 1816-7 food crisis, strong 
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deflation in grain prices and a recovery in the urban sectors driven by the real wage effect of 
lower prices had still caused agriculture’s share in output to fall. The forces that halted this 
process included increasing returns to intensification in arable farming, pastoral export 
growth and a reversal of the agriculture-to-industry terms of trade. On the side of industry, 
the same incentive structure was supported by expensive coal, the persistence of 
comparatively high nominal wages and fiscal effects: the increased taxation of fuel and staple 
foods in reaction to the 1830 Belgian secession and the perpetuated regulation of production 
and markets. The resilience of these effects in turn resulted from the level of public debt, 
distributional interests and municipal fiscal autonomy. From the 1830s, urbanization stalled 
and off-farm migration declined. By mid-century, poor relief peaked and growth in industrial 
output was down to a standstill. 
 With a consolidation of public finance underway after the abdication of Willem I in 
October 1840, it was the combined effect of enhanced market integration and a reallocation of 
the fiscal burden that forged a change of incentives. Constitutional reform, debt restructuring 
and fiscal consolidation cleared the way for the abolition of the most burdensome national 
duties and all local excises (from 1852 and 1865 respectively) and a deregulation of markets no 
longer serving as tax machines. Parallel reforms influenced technology, infrastructure (by 
removing hold-up problems) and the currency system. In combination with waxing colonial 
remittances, the reorganization of public finance also allowed for change in the targets of 
expenditure. From a fiscal stance absorbed by debt service, central government between 1840 
and the 1860s was able to move to a situation in which an on average balanced budget was 
combined with enhanced outlays on infrastructure and a structural decline in the extent to 
which taxes burdened wage incomes. 
 The effects of these various reforms are evident in reconstructions of regional prices and 
the allocation of resources. While agricultural markets had swiftly re-integrated as part of the 
post-Napoleonic recovery, those for taxed consumer items and fuel remained segmented. It 
was only from the 1860s that regional price gaps for these products fell, as the regulation of 
markets tied-up with local excises was abolished. Likewise, restraints on production 
technology implicit in fiscal law were adapted or disappeared with the tax itself. Apart from 
the wider impact of cheap coal, the results were concentrated in the largest industrial sector 
of foodstuffs. Yet through cheaper food, wage gains, a lower fiscal burden and a resultant 
shift in the structure of consumption these also impacted the wider economy. By extension, 
differences in the cost of living, which had formerly been much higher in the urban west, also 
narrowed, thereby enhancing the efficiency of labor markets. All this resulted in a windfall in 
manufacturing productivity growth, partly through new capital goods but also due to simple 
scale effects and product innovation.  
 In short, on the back of debt reform a process of institutional change can be discerned that 
fulfills the conditions of what has come to be referred to as ´expansionary fiscal consolidation´. 
It redirected public finances, with positive effects on allocation and growth.13 Falling freight 

13 Giavazzi and Pagano, ‘Severe Fiscal Adjustments’; Giavazzi, Japelli and Pagano, ‘Searching for Non-Keynesian Effects’ and 
Perotti, ‘Fiscal Policy’, who finds that fiscal consolidations are more likely to have positive effects in countries with high debt 
levels—a label undoubtedly applicable to the nineteenth century Netherlands. Also see Alesina et al., ‘Fiscal Policy’. Based on 
the purported confidence effect of fiscal austerity on rates of interest, official references to expansionary consolidation during 
the Eurozone crisis from 2010 have been strongly criticized (by Krugman, Stiglitz, the IMF and others). It should be evident 
that the scope of the underlying problem and the ensuing policy reaction here were very different. 
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rates that lowered the cost of especially coal provided a further incentive. After the preceding 
decades of cost disadvantages this raised competitiveness, lowering the threshold of investing 
in a different type of capital goods. 
 Thus it was only after stabilization of public finances and institutional reform, and with 
newly shifting competitiveness gaps that swifter growth and industrialization were achieved. 
In the 1860s and 1870s, industrial productivity was the main driver of this process. With 
export competitiveness and productivity growth in agriculture faltering, the shift in 
nonagricultural labor demand induced a further rise in the real cost of rural labor. After 1880 
falling output prices in farming added to these incentives. Dutch farmers responded with 
institutional change, enhanced modernization and factor substitution that led to a renewed 
advantage in agricultural exports. Being paralleled by accelerating growth in international 
trade and transport and—if only from the second part of the 1890s—industry, this caused a 
shift to higher overall growth and levels of machinery investment. Yet both of these remained 
stronger in the urban sectors. The summary conclusion is that, conditioned by its inherited 
structure, openness and natural endowments, the Dutch economy achieved conformity to the 
characteristics of 'modern economic growth' only after having recast its institutions of public 
governance and fiscal accountability. 
 ‘Surely our nation is no longer that which, as the Republic, experienced a Golden Age; it 
is the nation born in 1813, which is different, with other economic conditions of existence 
and a different political rationale.’ Thus Dutch historian Carel Gerretson wrote in early 1940, 
against the grain of the still dominant mythology of an interrupted continuity between 1795 
and 1813 and just months before German occupation ended the era described.14 It was this 
joint political and economic transition that was characteristic of the nineteenth century 
development of Dutch society at large; a concurrency rooted in the idiosyncrasy of the 
nation’s early modern experience in state formation and equally divergent economic 
development. It is this fact, and recognition of the early role of openness in shaping the 
allocation of resources, that provide the key to an understanding of what has consecutively 
been interpreted as industrial retardation and the idiosyncrasy of Dutch economic 
development.  
 
 
  1.2. The debate: from backwardness to balanced growth 
 
Few notions in Dutch economic history have generated as much scholarly debate as that 
concerning the nation’s belated nineteenth century transition to economic modernity. In a line 
of works that stretches from I.J. Brugmans' 1925 dissertation to the 1968 survey by J.A. De 
Jonge on industrial growth after 1850, an asserted retardation in development was associated 
with a lack of industrial dynamism. Focusing on the era as one of revolutionized production 
technology, authors like Brugmans, Van Dillen, Wieringa and De Jonge took the emergence of 
a sustained growth in productivity and income to be largely synonymous with industrial 
mechanization.15 In addition, financial historians pointed to the slow evolution of capital 

14 Gerretson, ‘Tijdperk’, 55. 

15 Brugmans, Arbeidende Klasse; Van Dillen, Economische Omstandigheden; Wieringa, Economische Heroriëntering; De Jonge, 
Industrialisatie. For earlier surveys of the debate see Fischer, ‘Geschiedschrijving’ and Van Zanden ‘Dutch Economic History’. 

  



 Introduction       9 
 
market institutions in general and the late development of joint stock banking in particular as 
a key factor. Influenced by the role of universal banks in Belgian, German and French 
industrialization, constraints were identified in the form of a slow-paced gestation of such 
phenomena as limited liability, rights issues and stock exchange listings. Spread across the 
century, cases of failed flotations and stock offerings on foreign exchanges were interpreted as 
expressions of such missing features. These examples varied from the role of foreign capital in 
financing railway construction, to a London flotation by the Van den Bergh margarine works 
as late as the 1890s.16 Overall, the slow diffusion of steam power and factory production was 
seen as direct and decisive evidence of a belated modernization. Influenced by this notion of 
an enduring sclerosis, the fact that ‘the Netherlands did not undergo the experience of the 
Industrial Revolution when all immediately surrounding areas did’ was attributed to a largely 
inarticulate blend of technological backwardness, entrepreneurial inertia and extensive capital 
market failings.17 
 As has since been emphasized by various authors, such assessments of Dutch development 
were ultimately rooted in contemporary political debate.18 Holding their key evidence of slow 
change in industrial production technology up to the template of British industrialization, they 
projected images of a Dutch stagnation that had originally been put forward for reasons that 
had little in common with the purposes of historical analysis. The imagery largely dates back 
to the political debate of the 1840s over the derailment of public finances under Willem I and 
its implications for constitutional reform. The liberal writer E.J. Potgieter, who blamed the 
sluggish entrepreneurial mentality of his compatriots to account for economic failure, 
published the most influential contribution in this respect. In a morality sketch that featured 
the lethargic metaphorical figure of Jan Salie, current inertia was held up to the example of the 
nation’s seventeenth century ascendancy. Others pointed to the deleterious effects of colonial 
protectionism and fiscal destabilization, but were equally adamant in their perception of a 
prevailing lack of comparative economic progress. It is this literature of pamphlets, 
parliamentary speeches and newspaper editorials that was implicitly echoed in the debate 
about the failure of the Dutch economy from the 1920s onward. Moreover, the contention of 
the 1840s in turn drew upon the still older debate on Dutch eighteenth century decline, a 
debate likewise moving with the tide of economic adversity. Confronted with the disruptions 
of the Revolutionary Wars, economist Rutger Metelerkamp for instance already wondered in 
1804 whether the then Batavian Republic had reached ‘the limits of its resources and the 
maximum of prosperity.’19 
 It was only as of the late 1970s that a critique of the various aspects of this traditional view 
gathered momentum. Starting with books and papers by Griffiths, Bos and De Meere issued 
between 1979 and 1982, the focus of debate shifted from alleged entrepreneurial inertia and 
capital market failings to combined cost penalties in transport and inputs.20 Broadening 
Mokyr's 1976 claim that high western wage levels driven by agricultural productivity had 

16 Examples based on De Vries, Tien Jaren as cited by Jonker, Merchants, 19-20. 

17 Cited from Milward and Saul, Economic Development, 33. 

18 Stuurman, ‘James Watt’; Van Zanden and Van Riel, Strictures, 135. 

19 Metelerkamp, Toestand I, 251. 

20 Griffiths, Industrial Retardation; Bos, ‘Factorprijzen’; De Meere, Economische Ontwikkeling. 
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accounted for a drawn-out process of capital formation, these authors stressed the relevance of 
aggregate costs. Not only early wage gaps, but also endowments and regional differences in 
transport efficiency were held accountable. Abiding by Van Dillen's earlier emphasis on 
objective circumstances rather than a lack of initiative, the influence of comparative wages on 
production technology was argued to have been part of a wider set of forces that affected 
growth and competitiveness. Poorly endowed in metals as much as in coal, with a limited 
domestic market and burdened with the need to carry imported materials across a transport 
network whose stock of waterways varied inversely with the distance travelled inland, the 
Dutch economy was stressed to have faced a range of disadvantages. High wage costs and 
access to water in the west were mirrored in low production costs and a dependency on slow 
and costly road transport inland—in many ways an inheritance of the political and economic 
structure of the Republic.21 
 However, this new vein of literature did not merely supplement the alleged mechanisms of 
industrial retardation, but also criticized the second main tenet of the traditional position: the 
link between industrial development and macroeconomic inertia. Both Griffiths and De Meere 
identified modest growth in sectoral output for the years after 1830; well before any of the 
later decades that so far had been held to have seen the breakthrough of industrialization. The 
principal issue, Griffiths argued, was not why an industrialization response to exogenous 
technological change had failed to occur, but rather why a limited expansion of a still largely 
non-mechanized manufacturing sector did take place in spite of a multitude of adverse factors. 
Instead of 'backward' or 'late', as the title of his 1980 inaugural lecture listed the alternative 
rhetorical labels, the Dutch development transition had simply been 'different’. Its pattern 
supposedly had been marked by 'balanced growth'—a term first brought to the debate by De 
Jonge to stress a lack of industrial leading sectors within the theoretical framework of a 
Rostowian take-off.22 
 These conclusions worked in two directions. First, sectors other than industry were seen as 
having contributed to macroeconomic performance. Instead of William Blake’s ‘dark satanic 
mills’ early Dutch growth was characterized by an expansion of colonial trade, agricultural 
exports and transport services. To be sure, descriptive works on growth and institutional 
change in for instance trade and agriculture had been part of the historiographical heritage 
before Mokyr, Griffiths, Bos and De Meere. Agricultural history, for instance, had already 
described various aspects of post-1813 development such as the intensification in the use of 
labor, export growth, mechanization and cooperative investment. Indeed, even historical 
surveys published before the Second World War addressed the resilience of ‘early-capitalist’ 
features in trade and agriculture and related this to the necessity of a reorientation.23 Finally, 
the 1974 work on Rhine shipping by Nusteling deserves mentioning, as it formulated an early 

21 Griffiths, op. cit., 77; ‘Creation’ and Bos, op. cit. On regional differences in transport efficiency during the Republic see De Vries, 
Barges and De Vries and Van der Woude, Nederland, 221-31. 

22 De Jonge, Industrialisatie, 346. This refers, of course, to the then popular work by Walt W. Rostow, which argued for a ‘take-off 
into self-sustained growth’ as the hallmark characteristic of the industrialization process. 

23 Quoted from Verberne, Geschiedenis, 138. Classic works on nineteenth-century trade are Wanjon, Geschiedenis (1900) and 
Everwijn, Beschrijving (1912, also describing industry). Examples from the agricultural history literature are the works by Van der 
Poel, Honderd Jaar (1967); Spahr van der Hoek Geschiedenis (on Friesland, 1952) and Bouman, Geschiedenis (on Zeeland, 1946). 
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critique of the stagnationist consensus by drawing attention to a specific aspect of service 
sector performance.24 
 Still, all this does not discount the fact that Griffiths and De Meere were the first to 
interpret the issue of Dutch ‘industrialization’ in terms of macroeconomic income growth and 
connected this with as yet sparse quantitative evidence on developments in industry, trade, 
transport, and agriculture. Spurred by the fact that elsewhere, too, the British development 
model was argued not to have been the only viable path in European industrialization, they 
sought to accommodate evidence on nonindustrial growth within a wider, implicit model of 
economic development. ‘Dutch growth’ according to De Meere, ‘unlike in England and 
Belgium, [was not] primarily caused by an industrial revolution, but instead had a more 
differentiated and gradual character.’25 
 The second implication of the emerging revisionist consensus concerned the timing of the 
transition to a structurally higher yet balanced growth path. For although it was agreed that 
early post-Napoleonic growth had occurred, it was also recognized that during these years 
many broader aspects of industrialization such as changes in key demographic propensities, 
city growth and higher real wages had been absent. This point became even more explicit as a 
result of Van Zanden’s 1985 work on the role of agriculture, which first used the methodology 
of national accounting to trace the sector’s output performance.26 In this way it pursued the 
first implication of the new consensus (nonindustrial growth as a source of modernization). It 
not only argued for a structural break in agricultural growth that pivoted on 1850, but 
emphasized a parallel transition in the underlying production structure. From a situation of 
demographic pressure and labor intensification in the east and south and stagnation due to 
international protection in the coastal rim, agriculture after mid-century was claimed to have 
moved to wider patterns of specialization, heightened levels of capital-intensity, the use of 
imported feed and an enhanced reliance on exports; all changes that were held to have 
resulted in faster output growth. To distinguish between both phases, Van Zanden applied the 
term ‘modern economic growth’ as coined by Simon Kuznets in the 1960s.27 Deducing 
common characteristics on the basis of an international comparison of development patterns, 
Kuznets’ work offered an interpretational framework able to replace the Industrial Revolution 
template. By now, the latter was challenged even in the British case, where the observation of 
a much slower impact of mechanization on the speed of macro-income growth than hitherto 
assumed also shifted the debate.28 
 Extending the scope of inquiry to include estimates of production in all other sectors, Van 
Zanden broadened his findings to economy-wide conclusions. His 1987 effort to reconstruct 
changes in output per head was the first to be performed on the basis of sectoral accounting 

24 Nusteling, Rijnvaart. 

25 De Meere, Economische Ontwikkeling, 5. Seminal in this respect was O’Brien and Keyder’s comparison of development patterns 
in Britain and France (‘Economic Growth’) and Pollard’s analyses (Peaceful Conquest) of regional patterns of development. 

26 Van Zanden, Economische Ontwikkeling. 

27 Coining the term only later, Kuznets started his work on the comparative characteristics of modern growth in a series of 
papers published from 1956, each with 'Quantitative Aspects of the Economic Growth of Nations’ as the main title. Further 
works are Economic Growth and Structure (1965); Modern Economic Growth (1966) and The Economic Growth of Nations (1971).  

28 Crafts, ‘British Economic Growth, 1700-1831’; Crafts, British Economic Growth; Crafts and Harley, ‘Output Growth.’ 
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procedures. Although earlier attempts had been made to estimate overall growth, these had 
invariably used proxy variables—mostly tax returns.29 Using 1805, 1850, 1880 and 1910 as 
benchmark years, the paper argued that slow growth had occurred before mid-century, but 
also held that its structure and pace had changed thereafter.30 On finding compound growth 
rates of gross per capita output of 0.1 percent per year before 1850 and 1.2 percent up to 1910, 
the author concluded that ‘the figures and calculations presented clearly show an acceleration 
in the growth of production and income around 1850’, suggesting that ‘the process of 'modern 
economic growth' got into stride in the years 1850-1880, [as] the pace of growth increased 
strongly in the service sector and in industry.’ By contrast, De Jonge’s 1968 work had still 
posited a structural change in growth rates and investment in the 1890s. Brugmans' 1961 
survey, in turn, still dated the start of ‘modern capitalism’ around 1870, with a transition 
period of changes in entrepreneurial activity, industrial organization and employment shares 
in the preceding two decades.31 
 Using increasingly detailed reconstructions, the most recent phase in the debate has further 
pursued this method of inquiry. Likewise appealing to Kuznets' deductions on the shared 
characteristics of modern growth, this scholarship posits a mid-century transition to higher 
productivity gains and a process of balanced growth. In achieving this, the economy is argued 
to have diversified away from its traditional orientation on international services and staple 
industries involved in the trade and processing of colonial produce. The causes for this 
change, in turn, are believed to have been a closer integration of domestic markets as a result 
of infrastructural investment, enlarged home demand and economies of scale that derived 
from changes in urbanization and wage income. Especially the studies by Horlings and Smits 
on the service sector stress growth during the second half of the century to have been 
balanced.32 Last in line in staking out a macro-historical interpretation of by now completed 
national accounts estimates is the recent survey by Van Zanden and Van Riel.33 With an 
extensive differentiation in sector performance it upholds the view of early, multi-sector 
growth and a systematic transition in the structure of development, even though this is placed 
from the 1860s rather than after mid-century. Yet in line with conventional development 
economics its shows the subsequent phase to have been marked by unbalanced growth in 
output and employment shares. As such, it was dominated by industry and parts of the 
service sector. To account for this transition, the authors analyze the institutional structure of 
the economy, underscore its distributional rationale and explain its ties with the political 
inheritance of the Republic. In this manner they show that most of the retardation mechanisms 
proposed in the literature thus far can effectively be brought under the joint heading of 
instrumentally rational reactions to existing institutional incentives. This, in turn, leads them 

29 Bos, Economic Growth (1959) and Teijl, ‘Nationaal Inkomen’ (1971). Both were preceded by estimates for 1900 to 1920 by Derksen. 
Based on revenues from the income tax and corporate taxation, these appeared in 1941 (Nederlandsche Conjunctuur). Later, Derksen 
also published estimates for the post-1860 years (which appear in Van Stuijvenberg, Economische Groei). 

30 Van Zanden, ‘Economische Groei’. On current estimates of per capita growth see table 2.4 below. 

31 De Jonge, Industrialisatie, 172-9; Brugmans, Paardenkracht, 231-6.  

32 Horlings, Economic Development (1800-1850); Smits, Economische Groei (1850-1913). On the presumed role of wage growth, 
urbanization and shifts in consumer demand also see Horlings and Smits, ‘Private Consumer Expenditure’. 

33 Van Zanden and Van Riel, Strictures. 
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to claim that the economic and political development of the nineteenth century Netherlands 
can be understood only in tandem. 
 
The way, then, in which revisionist thinking on Dutch nineteenth century development has 
evolved rests on the adjustment of three fundamental hypotheses implicit in the traditional 
view. First, it has convincingly rejected the claim of industrial output growth as the exclusive 
source of enhanced welfare levels. Second, using increasingly detailed reconstructions of 
sector output, it has established the presence of structural economic growth throughout the 
post-1813 period. And third, adopting Kuznetsian criteria to replace the industrialization 
typology previously invoked, it has modified the economics and timing of the Dutch growth 
transition. The result of these efforts is a literature that has successfully established a new 
interpretational framework of debate. However, in reaching this result it has largely defined 
itself in terms of its divergence from the traditional consensus. Thus, the existing accounts of 
Dutch nineteenth century development function as parallel rather than competing or 
complementing hypotheses. Little attention is given to the relative effect of different 
mechanisms, and the development economics that holds the various arguments together has 
been largely implicit. In fact, it can be argued that little explicit welfare analysis has featured in 
the Dutch debate since Mokyr’s seminal, if contentious, 1976 comparative study that put the 
labor market at the heart of the debate. All this is made even more complex by the different 
phases of growth that have replaced the earlier dichotomy as a result of detailed output 
reconstructions. The implication, after all, is that any economic mechanism can no longer be 
asserted to have been relevant or absent, but should come accompanied with a chronology of 
its specific effects. 
 The notion of domestic demand as an autonomous force underwriting a structural change 
in the pace and pattern of growth from the 1860s serves to illustrate this point. In essence, it 
revolves around a dual proposition. First, market integration caused by falling freight rates in 
inland navigation, railway construction and lifted restraints on intermunicipal trade is held to 
have resulted in a reorganization of domestic trade and transport. In his analysis of service 
sector performance after 1850, Smits for instance presents evidence that shows the elimination 
of staple trading at the regional level, a reduction in the share of transport costs in the turnover 
of domestic trade, and a rise in the share of rail cargo in transport by rail and water from still 
less than ten percent in the 1870s to a third by the 1890s.34 Underlying this development is the 
fact that, with the adoption of the fiercely contested Railway Act (in 1860) and the construction 
of the Noordzeekanaal and the Nieuwe Waterweg (decided upon in 1863) under the Van Hall and 
second Thorbecke cabinets, public investment in infrastructure had taken on unprecedented 
dimensions. The second tenet of the home demand argument is constituted by the strongly 
enhanced volume and concentration of consumer demand and their effects on economies of 
scale in industrial production, investment and mechanization. The asserted prime movers here 
are the observed acceleration in urbanization and the growth of real wages, which both enter 
as exogenous influences. 
 The point to be made is that while all of these factors were related to ongoing changes in 
the structure and pace of growth, without closer analysis they do not offer an explanation: the 

34 Smits, Economische Groei, figure 6.1 
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wider implications of the observations are inferred rather than documented. Moreover, due to 
the same absence of an account of the mechanisms at work the argument lacks causational 
direction. Wage increases, for instance, are commonly seen as the consequence rather than the 
cause of productivity growth, even though recursive effects working through the structure of 
consumption (so-called Engel effects) may be present.35 After all, without some form of labor 
scarcity there is no economic motive for wage growth and only exogenous price shocks may 
set-off similar results. The same point holds for the role of urbanization: in the absence of a 
higher nonagricultural demand for labor there is no economic reason for cities to grow. And 
without further elaboration, who is to say that the growth in trade and transport, too, did not 
result from a change in economic performance wrought by factors other than home demand 
(again, with possible second order effects)? For all of these reasons, this book argues for 
consistency of economic thought in assessing the Dutch case. Its methodological claim is that 
in order to address its questions we need to understand the incentive structure of the economy 
as a whole. More simply put, we should look at prices, markets and the actual behavior of 
producers, workers and consumers. 
 
 
 1.3. Prices, markets and industrialization 
 
Prices and economic growth are terms that rarely appear in combination and as such are not 
readily seen to define an analytical perspective on the development process. However, this has 
not always been the case. In his defining, if now largely forgotten 1954 Theory of Economic 
Growth, one of the founding fathers of development economics, Arthur Lewis, for instance 
observed that ‘growth requires specialization, specialization requires co-ordination by a price 
mechanism and this co-ordination is effective only in proportion to the response of individuals 
to changes in prices.’36 With this statement Lewis chose sides in an emerging methodological 
rift. Specifically, since their divergence in the 1950s two approaches to the identification of the 
causes of growth have dominated the literature. Largely set on its course by Robert Solow’s 
1957 theoretical paper, the first of these attempts to distribute the contributions of factor inputs 
and technical change to output growth.37 Starting from an aggregate production function with 
assumed returns to scale, it treats the residual of observed macroeconomic output growth that 
is not explained by the weighted contributions of capital and labor inputs as a measure of 
technical change and other factors that may account for productivity growth. Applying 
weights for labor and capital (or further breakdowns of these) that are based on informed 
assumptions or the actual distribution of factor incomes, this approach was first systematically 
applied by Edward Denison to account for differences in post-World War Two growth rates in 
the western economies.38 Known as ‘sources-of-growth analysis’, it has become the core of 

35 Named after Ernst Engel, who first explored the effect in an 1857 paper (‘Produktions- und Consumtionsverhältnisse’) on 
the expenditure patterns of workers in Saxony, this term is used to describe the observation that as income rises, the share of 
income spent on food falls (and that of nonfood rises). In other words, the income elasticity for food is between 0 and 1. 

36 Lewis, Theory, 75. 

37 Solow, ‘Technical Change’. 

38 Denison, Why Growth Rates Differ (1967). 
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what is now referred to as ‘growth theory’, having evolved to include mechanisms such as the 
endogenous formation of human capital through school enrolment and the use of production 
functions with increasing rates of return.39 
 The second approach, which arguably originates with Colin Clark’s 1940 Conditions of 
Economic Progress, might be described as an effort to establish a coherent explanation of the 
structural changes in employment, investment, consumption and technology use that is 
observed to be connected with output growth. Associated with the works of economists such 
as Hollis Chenery and Simon Kuznets, this line of inquiry was pursued in different directions. 
Some, most notably Kuznets, sought to deduct common elements in patterns of development 
on the basis of comparative time-series. Others developed theoretical notions of factor price 
movements and resource allocation in dualistic, open economy models, which were then 
tested against the record of early developers such as nineteenth century England and Japan 
after the Meiji Restoration.40 Finally, Chenery and his followers adopted a more rigorous 
approach to the comparative patterns paradigm by subjecting multi-sector models to empirical 
testing. Attempting to identify mechanisms of development with regard to the interaction 
between factor and product markets this then allowed for conclusions that extended beyond 
descriptive characteristics. But as emphasized in Gustav Ranis’ appraisal of Chenery’s legacy, 
the data demands caused by the analytical rigor of this approach at the time caused it to be 
hampered by a scarcity of comparative time-series, as it still had to rely on the ‘flash-bulb 
exposure of country data points.’41 
 The relevant question is what use each of these veins of literature is to the debate on Dutch 
industrialization. At this point it should first of all be clear what it is that we expect growth 
and development theory to account for. The Dutch debate, after all, is not as much about the 
emergence of ‘modern economic growth’ and its links with technology, scientific history and 
capital accumulation, but rather about the comparative timing and pattern of its proliferation. 
Its implicit starting point is that this type of economic development, however defined, first 
emerged elsewhere. Even if one believes the differences between early modern development 
and industrialized growth to have been gradual and retraces part of its origins to the early 
Dutch Republic (a position taken by De Vries and Van der Woude), this does not change the 
essence of the debate. After all, in that case the concept of a systematic transition to economic 
modernity already in progress elsewhere is traded for that of a drawn-out adjustment in 
institutions and allocational incentives: losing and regaining touch with the productivity 
frontier. Moreover, in the case of the Netherlands the initial level of accumulation was not the 
issue, as overall capital and labor were abundant (even though we will find this to have been 
different for the dynamics of private saving). Indeed, it is widely conceded that for much of 
the eighteenth century both were in surplus to the macro-equilibrium. Large investments in 
foreign debt titles reflected a lack of profitable venues at home. Similarly, all studies in urban 
social history stress the incidence of widespread underemployment and increasing pressure 

39 Barro and Sala-i-Martin, Economic Growth. For the original statement of the argument for endogenous human capital and 
increasing returns in macro-production functions see Lucas (‘Mechanics’) and Romer (‘Increasing Returns’). 

40 Cf. Fei and Ranis, Development, Kelley et al., Dualistic Economic Growth. 

41 Ranis, ’Typology’, 24. 
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on the welfare system from the later decades of the eighteenth century forward.42 Accordingly, 
it is from the perspective of comparative mechanisms of development rather than the 
emergence of industrialized growth as such that the various methodological approaches are 
discussed. 
 The sources-of-growth methodology relies upon the neoclassical concept of an aggregate 
production function and thus focuses on supply conditions. It examines the contribution of 
factor input growth and technical change to output expansion. By implication, its analysis is 
descriptive. It provides a decomposition of input growth that accounts for, but does not 
necessarily explain the growth of output. To the extent that each factor input grows 
exogenously and is independent of growth in other inputs, the sources-of-growth methodology 
explains economic development. However, empirical studies of growth and development like 
those by Kuznets have been overwhelmingly confronted with settings in which factor supply 
growth is determined endogenously. Saving and investment, population growth, rural-to-urban 
migration and labor participation, for instance, are all clearly connected to the accumulation of 
factor inputs, but are also typically observed to react to relative prices in markets for capital, 
labor and goods.43  
 Moreover, in examining the dynamics of growth and development the typical approach of 
growth theory has been to identify the properties of the steady-state solution associated with 
the production function specified. Yet an inherent feature of steady-state growth is that 
relative prices remain constant over time and production in each sector grows at the same rate. 
Both are assumptions that are manifestly at odds with nineteenth century experience. Not only 
did massive relative price shocks on factor and product markets occur, but the essence of 
historical debate has been the uneven sectoral distribution of growth in productivity and 
output. In fact, it is a principal argument of this study that the interaction of international and 
domestic price movements was pivotal to the chronology according to which the transition to 
modern economic growth took place.  
 On an international level, principal price movements were driven by two sets of forces. 
First and most famously, there was the effect of technical change in production and the 
transport of goods and information. Through lower costs and the integration of markets, 
mechanized production, steam-driven ships and the electric telegraph generated strong 
shocks that varied from the early fall in the price of Lancashire cottons to the plunge in the 
cost of wheat transported from the New World from the late 1870s. Secondly, working on a 
different time frame, demand pressures acted in the opposite direction. Caused by growing 
populations, early industrialization and weakly responsive agricultural yields, international 
prices for foodstuffs rose after mid-century. Up to this point, prices for grains had fallen 
sharply in the 1820s, and incidental peaks notwithstanding these had not returned to their 
earlier level. Parallel to this, prices for dairy and meat that had already increased to a limited 
extent would rise even stronger from the 1850s. Similarly, by mid-century the demand for 
industrial products had caught up with the still limited spread of mechanization, causing the 

42 As examples of such studies see Van Leeuwen, Bijstand (on Amsterdam) and Pot, Arm Leiden (on Leiden). Also see table 6.12 
and figure 4.4 below, which show that in all provinces the annual number poor relief claims barely fell after the Napoleonic 
years and from a low in the 1820s rose still further to reach a peak in the 1850s. 

43 The fact that modern growth theory has sought to endogenize human capital or technical change here of course does not 
change the circumstance that other main factors of production still enter in an exogenous fashion. 
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price of manufactured goods to rise in tandem. This situation would last until the 1873 
financial crisis, with a succession of armed conflicts that ranged from the Crimean War of the 
early 1850s to those associated with German unification up to 1871 adding to demand-side 
pressures. After this, a period of deflation set in that only gave way to rising prices from the 
mid-1890s. In a parallel fashion, natural endowments, transport costs and taxes influenced 
prices on domestic markets.  
 
In sum, the sources-of-growth literature may be said to offer a first decomposition of the forces 
driving industrialization. However, its causes can only be evaluated within a framework of 
interdependent economic relations in which the growth and allocation of factor inputs are 
determined endogenously. Factor accumulation may lead to output growth and structural 
change, but alterations in the structure of activity, open economy incentives or market 
distortions at the same time have an impact on resource allocation and technology choice.44 All 
this in turn only serves to raise the question which factors or mechanisms should be included 
in our analysis. The starting point of the structural change literature in this respect is that 
growth has typically been characterized by non-proportional rates of change in variables such 
as output, employment and capital formation across economic sectors. Indeed, the core 
message of Kuznets’ comparative work was that while the essence of growth is constituted by 
a rise in per capita income, the process is integrally related to a wider structural 
transformation of the economy. Moreover, starting with the early work by Bean, the shift from 
agricultural to urban industrial and service sector activity has not only been empirically 
verified, but has itself been advanced as a major factor explaining enhanced productivity 
growth.45 The basis for this argument is essentially also that of the three growth laws famously 
formulated by Kaldor cited earlier. If it is the case that the production structure and 
technology use of certain sectors are susceptible to higher productivity growth, the allocation 
process as such becomes a driver of welfare. Based on this logic and using the same shift-share 
analysis as in chapter 8, Broadberry for instance argued that the reason why Germany caught-
up with Britain as Europe’s productivity leader after 1870 had been simply a matter of the 
numbers engaged in manufacturing and producer services rather than of the diffusion of 
production technology.46 
 This type of reasoning is central not just to Kuznets' work, but is the prime explanation of 
productivity gains at low levels of income; for instance in the revisionist account of eighteenth 
and early nineteenth-century English growth put forward by Crafts and Harley.47 Moreover, 
the effects of structural change go beyond the direct effects of sector performance and labor 
allocation. As workers leave agriculture in response to differences in productivity and wages, 
rents and profits are redistributed to raise producer surplus in urban services and industry. To 
the extent that the classical saving postulate holds (that is, the rate of reinvestment out of 
modern sector profits exceeds that out of agricultural rents and other income) accumulation 
and job creation thus expand in excess of simple deadweight gains. Not only aggregate 

44 A more elaborate critique of factor accumulation models is given in Easterly and Levine, ‘Factor Accumulation’. 

45 Cf. Bean, ‘International Industrialization’; Chenery, ‘Patterns’. 

46 Broadberry, ‘United States’. 

47 Crafts, British Economic Growth; Crafts and Harley, ‘Output growth’. 
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savings, but modern-sector investment itself rises. Nevertheless, the argument that structural 
change itself might be considered a cause of macro-productivity growth remains controversial. 
While it is clear that systematic differences in productivity growth, investment and labor 
demand not only typically occur but influence the path of growth, this still does not explain 
why and to what extent the transition in output and employment shares takes place; only that 
its relative extent matters. 
 In the discussion about the underlying determinants of structural change a number of key 
hypotheses have been put forward. An explanation emphasized by Kuznets is that changes in 
final demand are likely to assume an important role.48 This hypothesis is based upon the 
premise that a rise in per capita product or technological change (and its effect on relative 
prices) may affect various categories of final demand at different rates. In line with this 
interpretation, extensive empirical evidence has been developed that documents lower income 
elasticities of demand for primary products relative to manufactured goods. At the same time, 
others have shown that the changes in key demographic parameters that are also associated 
with Kuznetsian growth may initially attenuate such demand effects; higher net rates of 
natural increase as a result of falling mortality push the consumption patterns of younger 
families back towards primary expenditures. Likewise, labor supply decisions tend to be 
affected by rising income levels; as primary wage income rises, participation among female 
workers and children tends to fall, not so much as a result of social legislation, but as a matter 
of economic preference.49 Even so, the upshot of these findings is that any analysis of the 
relation between growth and structural change must offer a specification of the role of 
demand that is consistent with Engel-effects and a resultant drift of expenditure patterns over 
the growth of income. 
 Still, even on a purely theoretical level demand analysis alone cannot provide a sufficient 
explanation of macro-productivity growth and structural change. Such a view would 
constitute the opposite of growth accounting with its focus on accumulation, steady-state 
analysis and technical change. After all, the vastly increased pace of productivity growth since 
the nineteenth century and its links with urbanization, demography, labor incomes and capital 
intensity cannot possibly be accounted for in the absence of the historical chronology in the 
evolution of production and transport technology. Seen in another way, differences in 
demand elasticities are predicated upon differences in products that, in turn, have their origin 
in processing technology and the extent of its application. Pursuant to such thoughts, Chenery 
and Syrquin conducted an extensive empirical investigation to show that supply rather than 
demand forces form the principal determinant of comparative development patterns. Because 
the proportions in which labor, capital and land can be combined vary between sectors, 
endogenous changes in factor supplies shift the sectoral comparative advantage as per capita 
income increases. By extension, changes in relative factor costs may cause a substitution of 
domestic production for imports, thus affecting the pattern of structural change observed. A 
further variation on this supply-side technology approach builds upon a seminal 1961 paper 
by Arrow, Chenery, Minhas and Solow. In this, the authors examined the extent of differences 
in the elasticity of capital-labor substitution between sectors as an explanation for changes in 

48 Kuznets, Modern Economic Growth, 98-101; also see Pasinetti, ‘Structural Change’. 

49 Deaton and Muellbauer, Economics, 273-81; Kelley, ‘Demand Patterns’. 
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comparative advantage.50 As shown in later expansions of their study, the main implication of 
this analysis for development theory is the notion that, given such differences, changes in 
factor prices in turn influence relative product prices, international trade and the distribution 
of employment by sector. 
 Further hypotheses have been added to these main notions. Emphasis has, for instance, 
also been placed on the role of the intermediate demand for manufactures.51 This, however, 
does not change the conclusion that although any analysis of structural change should take 
account of the composition of demand and the distribution of employment such individual 
aspects do not offer a sufficient framework of analysis. They are to a large extent inherent in 
technological change and its effect on productivity and the division of labor. And in the case 
of the nineteenth century Dutch economy this was largely exogenous. To repeat, the effect of 
natural endowments apart, the lagged response to the opportunities of mechanization, coal 
fired ovens and chemical technology in especially manufacturing surely must be accounted for 
by the incentives that were channeled through markets, not by the timing of technological 
progress as such. In this respect the questions that are pertinent to the Dutch case differ from 
those relevant to the British experience and we have to be conscious about what it is that we 
expect development theory to account for. Rather than the emergence of modern growth and 
its links with technological change, it is the chronology of its proliferation and comparative 
pattern that is at stake. 
 
All considered, neither neoclassical growth theory with its focus on accumulation, nor various 
unifying hypotheses put forward in structural change analysis offer a sufficient framework for 
the study of individual nineteenth century development transitions. Most explicitly, it is the 
dynamics of prices and markets, connecting the choices of producers and employers to those 
of workers and consumers that is lacking. It is for this reason that in my attempt to account for 
the dynamics of Dutch industrialization I appeal to a different tradition in development 
thinking. The theoretical perspective used is that of the neo-Ricardian framework of relative 
prices, allocational incentives, factor mobility and adding-up constraints. The origin of this 
system of thought lies with Ricardo’s 1815 Essay on the Influence of a Low Price of Corn on the 
Profits of Stock. In this he analyzed the way in which international trade can modify the 
dynamics of agricultural growth towards a stationary-state without profit. Arguing that a 
repeal of the recently instated Corn Laws would distribute more wealth to the productive 
members of society, Ricardo posited a system of resource allocation between sectors that is 
driven by relative prices and the equalization of profit through competition and the output 
response. Manufacturing output in this specific situation would expand to provide the 
exports that are necessary to pay for corn imports.52 The assumptions that gave rise to 
Ricardo’s original expectation of a stationary state, most notably a lack of productivity 
growth and the structure of product demand, have since been adapted. However, the 

50 Arrow et al., ’Capital-Labor Substitution’. As part of their analysis of a non-linear development in capital-labor proportions, 
this famous paper also introduced the CES (Constant Elasticity of Substitution) production function, which specifies the 
elasticity of substitution between labor and capital as a parameter that may be estimated. 

51 Cf. Chenery, ‘Patterns’. 

52 Findlay, ‘Implications’, 323-4. In a 1990 paper, Jeffrey Williamson used a computable general equilibrium model to show 
that at the time of 1846 Repeal such effects actually did occur (‘Impact’). 
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dynamics of commodity and factor prices as drivers of allocation and welfare growth in a 
world of scarce resources, which forms the essence of his thinking, is still the core of a 
prominent field in development economics. 
 Starting with papers by Stigler and Samuelson, the economic literature has formalized and 
expanded the setup of Ricardo’s original analysis. In 1960 Pasinetti provided the specification 
for a two-sector model of this type that provided the framework for much empirical testing. 
This was expanded in 1971 by Ronald Jones’ formulation of a three-factor model. In 1974 
Findlay added technological change and its implications for factor allocation.53 Since then a 
wide range of theoretical extensions has further developed the field, causing it to become 
integrated in applied economics. This is perhaps most visible in Max Corden and Peter 
Neary’s famous 1982 paper, analyzing resource allocation in a three sector open economy with 
relative price shocks due to an unrestricted exploitation of natural resources (notably Dutch 
natural gas).54 By doing so the authors combined structural change analysis with Ricardian 
thinking, extending the ‘dependent economy’ model originally proposed by Salter and Swan. 
Aimed at small open economies, this distinguishes exogenous prices for traded commodities 
from endogenous prices for labor and indigenous inputs. Other additions include resource 
endowments and institutional effects, but also comprise the unification of Ricardian growth 
with comparative advantage. As a result, the neo-Ricardian framework has become a standard 
tool in development studies.55 In historical analysis especially the work by Williamson, Taylor 
and O’Rourke, seeking to assess the role of international relative price shifts in nineteenth 
century industrialization, makes extensive use of Ricardian thinking. Similarly, studies by 
Williamson, Gonzalez and Clingingsmith that deal with issues that vary from productivity in 
Philippine manufacturing to eighteenth century deindustrialization in India use it as their 
instrument.56 
 The essence of the Ricardian system is that it conceives of industrial change as a process in 
which sectors with different production structures compete for resources. This competition is 
based on relative output and factor prices and possibilities for productivity growth, thus 
following supply restraints and reacting to the structure of demand. These incentives lead to 
changes in output and the use of land, labor and capital on the basis of structural parameters.57 
Technological change and relative price shifts in this system may be of an exogenous or an 
endogenous nature and their effects on output and the allocation of resources differ, 
depending on the nature of the price shocks and the scope for substitution between factors of 
production. In an open economy, relative output prices may for instance change due to a 
growth in agricultural export demand or industrialization abroad, without such a process 
occurring at home. This, in fact, was the situation from the late 1830s, when declining prices 

53 Samuelson, ‘International Trade’, ‘Modern Treatment’; Stigler, ‘Ricardian Theory’; Pasinetti, ‘Mathematical Formulation’; 
Jones, ‘Three-factor Model’; Findlay ‘Relative Prices’. 

54 Corden and Neary, ‘Booming Sector’; ’Burgstaller, ‘Unifying Ricardo’s Theories’; Morishima, Ricardo’s Economics. 

55 For instance in Maddison et al., ‘Impact’, a 2007 World Bank paper on the impact of climate change on African agriculture. 

56 Williamson, ‘Relative Price Changes’; ‘Globalization’; Coping; ‘British Growth’; ‘Impact’; O’Rourke, ‘Great Irish Famine’ and 
Williamson and Clingingsmith, ‘Mughal Decline’. 

57 Note that actual production parameters and factor supply conditions are thus essential in determining the precise outcomes 
of Ricardian analysis. I consider this to be one of its strengths in historical analysis. 
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for manufactures and subsequently rising returns in agriculture pushed the Dutch economy 
further away from industrialization. 
 But it is not just the nature and origin of changes in prices and technology that may vary, 
thereby influencing the working of the Ricardian system. In a parallel fashion, fiscal or 
regulative influences that are exerted on product and labor markets determine how relative 
price incentives trickle through and intersectoral competition evolves. A similarly influential 
role is played by demand. In the end, the allocation of resources is strongly dependent on how 
domestic consumers react to changes in relative prices and income; in industrialization it is not 
just the volume but also the structure of demand that matters. Ricardo himself sought to close 
his system of prices, allocation and distribution without resource to a specification of demand 
(by assuming that relative prices are determined solely from the supply side; the so-called 
labor theory of value). But as later commentators such as Samuelson have pointed out, relative 
prices and allocation cannot be realistically made independent of the structure of demand and 
empirical evidence on consumer preferences or more elaborate theoretical assumptions need 
to be specified.58 Much the same holds for the labor market mechanisms believed to connect 
relative prices, allocation and output, as these may vary from the surplus labor assumptions 
originally invoked to competitive wage setting between sectors. Again, these have different 
implications for the effects of relative prices on factor demand and the capital intensity of 
production technology. 
 Of course, basic features of the Dutch nineteenth century economy allow us to cut some of 
these issues short: the largely exogenous nature of new technology can be considered a given. 
Indeed, its late and piecemeal adoption in many ways remains the key phenomenon of the 
Dutch debate, leading us back to the influence of relative costs and returns. Similarly, the fact 
that natural resource endowments were poorly suited to the needs of steam and steel 
technology, thereby increasing the importance of a reduction in the cost and efficiency of 
transport, are not likely to be disputed. And thirdly, it is easily recognized that the earliest 
setup of a two-sector, two-factor closed economy does not provide a wide enough theoretical 
scope to capture all mechanisms relevant to the Dutch case. Nor, in fact, do standard 
theoretical assumptions on the homogeneity of land, labor and capital offer a meaningful 
starting-point in this respect. Accordingly, use of the term ‘Ricardian framework’ should not 
be seen to imply such a position. 
 Parallel to this, there is a range of empirical details that cannot be decided out of hand. The 
role of demand in the Dutch industrialization debate is contentious, as is that of the labor 
market and the fiscal policy stance. And although the size and prominence of the service 
sector is now widely recognized, discussion remains as to its precise contribution to the 
dynamics of growth. Furthermore, although the comparative openness of the Dutch economy 
is evident, not all prices were exogenous. Clearly this was not the case for nontradables, land, 
labor and to some degree capital, but even for traded goods the extent to which international 
and regional price gaps prevailed is of importance, with the process of market integration as 
the agent of change. 
 It is the determination of these aspects that constitutes the second methodological angle of 
this book. In combination, the argued focus on the competitive equilibrium and this type of 

58 Samuelson, ‘Modern Treatment’. 
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information allow us to assess competing hypotheses on the path of Dutch growth. In a more 
restricted form such an approach already featured in efforts by Bos and Griffiths, seeking to 
account for the slowness of industrialization on the basis of regional and comparative 
differences in wages and the cost of coal.59 However, as enabled by the new price database, the 
approach used here is wider and includes looking at markets and behavioral underpinnings. 
Just how integrated were Dutch early nineteenth century product markets? How good a job 
did markets for labor and capital do in channeling the incentives for a different allocation of 
resources? How sensitive was private sector investment to the strong public demand for 
capital up to 1840? How did working families spend their income, and how did they react to 
changes in earnings and relative prices? It is the answer to these questions that allow us to 
adapt the general approach of the Ricardian analysis to the institutional and behavioral 
specifics of the Dutch economy.  
 
 
 1.4. Methodology and sources 
 
The analysis proposed here presupposes a database that has not previously been available. As 
a result of reconstructions of sector output and macro-expenditure in the context of the 
national accounts project, a large share of what is required can now be drawn from the 
statistical survey by Smits et al.60 However, that part of the data which pertains to the 
incentives and structural parameters of the Dutch nineteenth century economy necessitated a 
separate effort. This in turn divides into two: prices, and incidental data on spatial economics, 
cost structures, poor relief, taxes and behavior. The latter derive from a collection of mostly 
primary sources that range from official surveys, corporate archives and household budgets to 
a 1913 inquiry by the post- and telegraph services into the local cost of living. As a result of 
this variation in sources, the problems in rendering their content interpretable also vary and 
explanations of the ways in which these have been met are spread between the main text and 
the data appendices. Specifically, the data used on urban demographics and labor migration, 
the collected household budgets and the reconstruction of regional differences in the cost of 
living are discussed in the data appendices. 
 However, the principal part of the data used consists of factor- and commodity prices. Of 
these, agricultural rents, rates of interest and wage data were obtained from existing 
reconstructions or original surveys that have been used before in the literature (the latter 
specifically applies to the wage inquiries for 1819).61 As part of the national accounts estimates 
of national wealth, a series of average agricultural rents per hectare, based on revenues from 
land taxes and cadastral data, were constructed as five-year averages from 1820 by 
Verstegen.62 A separate earlier estimate for 1810 was available from the growth accounting 
study on agriculture by Van Zanden.63 Principal rates of interest for the Amsterdam market 

59 Bos, ‘Factorprijzen’; Griffiths, Industrial Retardation. 

60 Smits et al., Dutch GNP. 

61 For details see data appendix G. 

62 Verstegen, ‘National Wealth’. Before 1880 these estimates do not distinguish between rents on arable and pastoral land. 

63 Van Zanden, Economische Ontwikkeling, 122. 
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are known from 1815 forward from Jonker’s research on the records of Amsterdam brokers 
and from his processing of quotations for government debt in the Algemeen Handelsblad, the 
Prijscourant der Effecten and De Jong’s multi-volume history of the Nederlandsche Bank.64 
Further afield, observations are restricted to series on mortgaged loans for northern 
Groningen, eastern Twente and the Bijerlanden (a farming region south of Rotterdam) that 
could be derived from regional studies.65 Local series for short-term credit and investment 
loans here would greatly add to our knowledge of financial markets outside Holland. Future 
research may produce such series, yet it would seem that the current restrictive nature of the 
available data also reflects the lagged development of formal intermediation and the belated 
integration of financial markets found in chapters 7 and 8.  
 As regards wage data, largely unpublished research by Vermaas, again conducted in the 
context of the national accounts reconstructions, has led to an average series for industrial 
labor that is weighted both by sector and province.66 In view of the paucity of serial data that 
was gathered on a national basis, this is based on all surviving wage lists of industrial 
companies in provincial and municipal record offices. The additional wage data used derives 
from work-specifications drafted by the Ministry of the Interior, specifically its section charged 
with the construction and upkeep of roads and public buildings. These allow wage rates to be 
distinguished by province and could also be used for the construction of a national series of 
building wages. Lastly, the series of average agricultural wages used is that derived earlier by 
Van Zanden and Van Riel. This is based on the level of male agricultural wages in the official 
survey for 1819 (conducted as part of efforts to design a new tax system) and on benchmark 
estimates for later years by Van Zanden. These were combined with running series of 
agricultural wages from regional studies.67 
 The principal contribution of the present study to the database on Dutch nineteenth 
economic development, however, concerns commodity prices. And since these are all related 
to monetized exchange, the sources share a number of methodological problems that may be 
discussed collectively. Its application to the analysis of industrialization apart, there is nothing 
new about price history. Indeed, it may be considered the oldest form of quantitative historical 
analysis. Preceded by the works that appeared in the wake of the British debate on the causes 
of late nineteenth century deflation (such as Mulhall’s 1885 History of Prices), the interest in the 
subject was advanced in the early 1930s by a small group of economists and historians. The 
fruit of their efforts was the creation of the International Scientific Committee on Price History. 
In a 1964 article on the history of its formation, Arthur Cole and Ruth Crandall quoted one of 
its founders, Sir Willem Beveridge, in stating its purpose as the need ‘to provide carefully 

64 This concerns quotations for 2.5% NWS (public debt), the on-call rate of prolongatie loans at the Amsterdam exchange, and 
the Nederlandsche Bank discount rate. See Jonker, Merchants, 88-9, nn. 24 and 28; ‘Alternative Road’, 103. De Jong, Geschiedenis 
II, 621-3 (government debt 1846-1914). Before 1811 (following default and formal French annexation), the Prijscourant and the 
Maandelijksche Nederlandsche Mercurius also provide quotations for Holland 2.5 percent bonds. 

65 Paping, Handvol Stuivers, 360-1; Trompetter, ‘Burgers’, 35 and Baars, Geschiedenis, 118. Of these, only Paping’s series for 
Groningen extends to 1913. The other series only run up to the 1820s and 1860s respectively. 

66 The only published records of these efforts are Vermaas, ‘Income Development’ and ‘Real Industrial Wages’ (both limited to 
the period after 1850). The description of the series and cross-sections given is based on the second paper (pp. 139-41). The 
related unpublished master thesis is Vermaas, Ontwikkeling (Free University Amsterdam, 1989). 

67 Van Zanden and Van Riel, Nederland, figure 6.12; De Meere, ‘Daglonen’; Van Zanden, Economische Ontwikkeling, 114-8, 379. 
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selected and critically handled long homogeneous series of commodity prices for a number of 
countries.’68 This resulted in the compilation of several large works that are still used in 
historical research. Among these is the work by N.W. Posthumus, who compiled two volumes 
on Dutch prices that appeared with an interlude of twenty-one years. The first volume, which 
specified prices at the Amsterdam exchange from the late sixteenth century, appeared in 1943. 
The second, stating prices paid by welfare institutions, was published in 1964, four years after 
his death.69 Both of these volumes have also been used here, although it should be understood 
that their coverage for the nineteenth century is far more limited than it is for the early modern 
period. Out of a total of 160 price series compiled here to track price developments in foreign 
trade, 62 mostly short series for the years up to 1913 derive from the first volume. In the case of 
institutional price data, 17 series are based on his second work. 
 A first methodological problem that is inherent in the reconstruction of historical price 
series concerns the fact that of the sources that contain series of sufficient length and detail, 
few are exactly matched with the process of price formation in economic sectors, foreign trade 
and consumption. In practice, this study uses several types of price data. Market prices are 
used to deflate agricultural value added, in the analysis of returns and input costs in the same 
sector, and in the reconstruction of regional price gaps. Market reports are without doubt 
among the most prolific sources of historical price information. For the nineteenth century 
their importance is further enhanced by the growth of public administration and the resultant 
publication of geographic averages. This results in the fact that for a wide range of agricultural 
products market prices could be systematically compiled on a provincial basis. These series 
were then combined into national averages. This, in turn, leads to a broad coverage, highly 
representative series and robust information on regional price gaps. Finally, as especially early 
surveys of market prices also provide data on manufactured products or their inputs (peat, 
coal, seed-oils, bread, flour, malt-wine and candles) some of the series are also used in relation 
to industrial production. 
 Market prices are of course not always the theoretically most appropriate type of data with 
which to deflate the value of agricultural production. Although farmers long continued to 
supply local markets themselves, market prices inevitably do contain a mark-up for transport 
and transaction costs. Paping has explored the alternative of farmgate prices for Groningen. 
Here the obvious problem is a limited availability of sources, as surviving farm records, few as 
they are, rarely contain adequate price data. As a result, the series that might be used are less 
than representative, do not cover all products and leave large gaps, even for staple products. 
Moreover, most of these are simply local market prices recorded by individual producers. In 
practice, a sensitivity analysis suggests that the effect of substantial reductions in these costs 
before 1913 have little to no effect on measured rates of real output growth that are expressed 
with an accuracy of one decimal point.70 
 Secondly, industrial wholesale prices were derived from inventory-, sales- and purchase 
records. To this end, the content summaries of all centrally registered company archives were 

 68 Cole and Crandall, ‘International Scientific Committee’, 318. Cited from a memorandum written in March 1929. 

69 Posthumus, Nederlandsche Prijsgeschiedenis. Note that for the nineteenth century the wholesale prices of volume one also 
include series for Rotterdam. The Amsterdam series up to 1813 are available online at www.scc.rutgers.edu/memdb. 

70 Paping, ‘Agrarische productie’. For details see data appendix B. 
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examined on the presence of price data. However, these archives do not cover the full scope of 
industrial production. Especially for the earlier parts of the century coverage is thin. A 
significant part of the data therefore needed to be derived from price currents in foreign trade, 
from the records of public work yards, and even from welfare institutions such as hospitals 
and orphanages, which were originally analyzed with the purpose of tracing consumer prices. 
In addition, the extent of product differentiation in industry is much larger than it is in 
agriculture. In combination with a lesser frequency and coverage of sources, this implies that a 
range of products has to be represented by a smaller number of price series. Examples here are 
textiles and metal products, where price series for every make and shape are simply not 
available and reconstructed indices rely on a selection of products. Thus a distinction is made 
between cast-, wrought- and bar iron, just as woolen yarn and cloth are distinguished from the 
same products in cotton and linen. But this is as far as the level of detail goes. For the same 
reason, deflators in these cases are not first calculated as absolute averages but as indices only. 
Since these are based on series with different observation periods, the latter were merged on 
the basis of their overlap. Details on this condensation process and the combination of sources 
are given in the data appendices. 
 Thirdly, the price series used to deflate foreign trade values have as much as possible 
been extracted from price currents issued by Dutch brokers. For the earlier parts of the century 
especially the data contained in the archives of the Rotterdam brokers Mees en Moens, price 
series taken from the first volume of Posthumus' price history and reports on auctions by the 
Nederlandse Handelmaatschappij were essential.71 For later years these could be supplemented 
with other price currents and the wholesale price statistics started from 1885 in the Bijdragen 
van het Statistisch Instituut. For the years after 1900 the retrospective survey of wholesale prices 
issued in 1922 could be used.72 Where this still left missing values for specific products or 
years, use was made of agricultural market prices, prices from company archives and foreign 
series. Similar to industrial prices, the spectrum of goods in trade was much larger than the 
surviving number of price series and for various products there are no multiple sources. 
Contrary to industrial prices this last shortcoming is made up for by the fact that price currents 
state actual market outcomes rather than prices for the purchases or sales of individual firms. 
The first problem is solved by the fact that items of a lesser importance to trade also do not 
feature in the national accounts reconstructions of its nominal value. Instead, these draw on 
continuous estimates of trade in main items and their share in total trade for benchmark years. 
These last numbers are then used to raise the more selective, continuous estimates for 
intermediate years.73  
 Lastly, there is the reconstruction of consumer prices. Retail prices are the preferred type 
of data for this purpose. However, these do not appear until the publication of price 
catalogues issued by consumer cooperatives from the early 1890s. And although some ledgers 
survive, individual merchants and households have not left sufficient information to replace 
this source for earlier years. Accordingly, as is customary in the reconstruction of historical 

71 GA Rotterdam, Archief Mees en Moens, 19-21. The NHM was the stock company founded by Willem I in 1824, aimed at the 
revival of colonial trade and transport, for details see chapter 4. For a full statement of these various sources see data appendix D. 
72 CBS, Prijzen. 
73 On the reconstruction of trade values see Smits et al., Dutch GNP, 71ff. 
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consumer price indices, series based on the purchase records of welfare institutions were used. 
Finally, bread prices are split between the price listings of bread factories that emerged from 
the 1860s and the earlier municipal assize records, supplemented by market prices and 
institutional records. For all of these (retail, institutional, bread factories and assizes) multiple 
sources are available. This spread has been used to obtain a geographically representative 
index of consumer prices. Moreover, since series for a wide range of products could be traced 
for all provinces, these could also be used in a reconstruction of differences in the cost of 
living. For 1913, the inquiry by the post- and telegraph services mentioned earlier not only 
allows for the reconstruction of such regional variations, but also for the calculation of urban 
to rural price gaps.74 
 As summarized in table 1.1, this overall strategy yielded a total of 1569 primary price 
series in agriculture, industry, foreign trade and household consumption. These constituted 
the raw material used in the construction of the various deflators and the 144 national price 
series specified in the data appendices. All of these are on an annual basis, although some 
originally consisted of weekly, biweekly, monthly or irregular observations. Most also reflect 
explicit quotations. Only in the case of institutional and company records a number of series 
was derived from quantities and values. In these cases, the procedure followed depended on 
the structure of the original observations. When annual consumption and payments were 
specified, the derivation of an average price was straightforward. Where observations without 
any indication of the date other than the current year prevailed, annual prices were 
determined as the average of the prices for individual observations. Finally, where purchase 
records were organized by month, as for instance in the case of ‘s-Hertogenbosch’ main 
hospital, the Groot Ziekengasthuis, averages were first calculated on this basis. These, in turn, 
were averaged to annual prices. 
 Looking at the composition of the dataset, the prominence of institutional prices is of 
course striking. This is largely explained by the wide geographic spread of the institutional 
accounts and the extensive range of goods reported by these. As stated, the goal here was both 
to obtain a geographically robust index of consumer prices and sufficient data to allow for the 
analysis of regional price gaps. However, it should also be emphasized that the overall 
number of price series is inflated by their occasionally limited length, especially so in the case 
of institutional records. Whereas provincial market prices for agricultural products could be 
reconstructed from successive administrative sources for the whole of the period considered, 
the series contained in the records of various institutions were frequently limited in length. 
Either the records change without renewing the quotations for a specific product or they 
simply run dry. In order to be able to construct geographically robust price indices this 
necessitated the use of overlapping sources and a splicing of series. Where parallel regional 
price series for a specific product could not be reconstructed, the national average was based 
on those series that could be obtained. 
 Prior to this process of combining the price series, the harmonization of the primary data 
obtained also required historiographical handwork on two fronts. First, during the period 
considered the official currency changes from the early modern system based on the silver 
standard guilder, subdivided into stuivers and penningen, via the French decimal franc germinal,

74 Measures of provincial and urban-to-rural price gaps are derived in data appendix F and reported in chapters 5 and 6. 
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Table 1.1. A survey of the price series compiled by type of source and market 
 
 (Agricultural-) market prices  Industrial wholesale prices 

 
 Grains/potatoes 62 Textiles, yarn 68 
 Legumes/vegetables 63 Metals 38 
 Dairy 31 Chemicals 64 
 Meat 25 Paper 20 
 Fuel/candles 26 Wood 13 
 Othera 28 Fuel 28 
   Stone/ceramics 30 
 Total: 235 Food/tobacco 26 
   Other 41 
  Institutional/retail prices  
   Total: 338 
 Bread 76 
 Flour, legumes, potatoesc 206 Foreign traded 

 Dairy   84 
 Meat/fish  61 Arable productse 26 
 Fuel/light 80 Livestock/dairyf 13 
 Sugar, coffee, tea  118 Tropicalg 72 
 Textiles, clothing yarn  124 Raw inputsh 15 
 Shoes/leather  11 Semi-manufacturesi 14  
 Crockery, utensils  19 Finished industrial 20 
 Soap and washj  57 

 
 Total 836 Total 160 

 Overall total: 1569 
 
Notes: a: bread, wool, hay, straw, flour, jenever, malt-wine; b: includes 17 series from Posthumus, Prijsgeschiedenis II; c: includes 
rice, vinegar, salt, raisins and chicory; d: includes 62 series from Posthumus, Prijsgeschiedenis I; e: grains, legumes, oilseeds, 
tobacco, madder and other root crops; f: includes hides and wool; g: includes wine; h: timber, coal, raw metals, potash and 
other chemicals; i: rolled-, wrought and cast metals, yarn; j: includes potash, starch and soda. 

 
to the decimal guilder used after 1816, necessitating the conversion of earlier data. In practice, 
various types of coins were used interchangeably until standardization eventually pushed all 
earlier coinage out of circulation. However, prices and amounts due were recorded in official 
money only. Secondly, the same political changes that led to currency adjustments also caused 
a standardization of weights and measures of length, surface and volume. In fact, the problem 
here is more complicated, since in spite of the dominance of the Amsterdam system in 
especially wholesale trade the Republic lacked any standardization in this field. At least up to 
formal French annexation in 1810 and the introduction of the metric system, a wide variety of 
local weights and measures was in use. 
 Problems with respect to the conversion of non-decimal currencies at the start of the 
period considered could be tackled in a straightforward manner. A relatively high degree of 
monetary standardization had prevailed within the Republic since 1694, when the Plakkaat 
issued by the States of Holland in 1681 that stipulated the guilder of 9.61 grams of silver to be 
the principal measure of account, was declared applicable to the whole of the Republic. 
Despite the political and budgetary turmoil of the late-eighteenth century nothing changed in 
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this intrinsic value until French annexation introduced a different currency. After this, the 
1816 Muntwet formally reintroduced the same silver peg. Only in 1839 was the silver content 
of the guilder devaluated to 9.45 grams in order to stem public losses on the cost of minting. 
Up to 1816 the subdivision of the guilder was equally stable, with each being the equivalent of 
twenty stuivers or three hundred and twenty penningen. It is in these three coins that early 
prices are usually stated. Of the other pieces used, the pond Vlaams (Flemish pound), valued at 
six guilders and the equal of twenty schellingen, was the most important. The goudgulden of 
twenty-eight stuivers was much less common. If used, it mostly was to settle transactions in 
foreign exchange (in gold). 
 This situation was interrupted by the 1810 to 1813 period of French annexation, when 
official prices were recorded in terms of the franc germinal.75 And although parallel quotations 
in Dutch currency are occasionally given, the typical absence of such information necessitated 
conversion. The exchange rate adopted in this procedure depended on the information given 
in the actual records. Sometimes the valeur intrinsique applied is reported explicitly, but mostly 
this is omitted. In the latter case the current exchange rate given by Posthumus was used. In 
practice this puts the range of exchange rate values applied between 2.10 and 2.13 francs per 
guilder. Following the restoration of independence in late 1813, notations in guilders, stuivers 
and penningen shortly reappear. Definitive monetary standardization was achieved by law in 
1816 with the introduction of the decimal cent.76 Official market reports such as those printed 
in the Provinciaal Blad changed their specification at the start of 1817. Finally, it should be 
noted that prices were not converted to guilders with a constant silver content. The fact that, 
as of 1875, the Dutch guilder adhered to the gold- rather than the silver standard (which in 
turn had replaced 1816 bimetallism as of 1845 through a demonetization of gold pieces) 
therefore also has no effect on the data.  
 An important implication of the existence of metallic pegs throughout our period is that 
even with the gradual rise of fiduciary money exchange rate movements were not yet part of 
shifts in international competiveness. While I argue for an understanding of nineteenth 
century mechanisms of international exchange that is widened to include the role of prices, 
costs and trade policies from an early stage, this does not include manipulations of the 
exchange rate. Only during the final phase of the Napoleonic Wars, with the Continental 
system in place, did especially the British exchange rate decline. In 1812 this reached a nadir of 
76 percent of what would be its postwar value up to 1913, having averaged 87 percent since 
the resumption of hostilities after the collapse of the Treaty of Amiens in May 1803. However, 
with a strong postwar appreciation and the official return to gold in 1821 (suspended by Pitt in 
1797) the pound Sterling stabilized to a near constant value. Only the much-debated change in 
the relative value of silver and gold after mid-century caused some variation in the exchange 
rate up to the 1873 crisis that heralded the spread of the gold standard, locking exchange rates 
even more firmly in place. However, these downward variations never exceeded 3 percent of 

75 The area below the Meuse and the tributaries of the Rhine was annexed on 16 March, while full integration occurred after 
the Rambouillet resolution of 9 July. Restoration of independence followed from 21 November 1813 (see chapter 2). 

76 Formal and practical standardization are two different things. Due to decentralized minting, a great number of different coins 
was still in circulation. Moreover, many of these were worn-out and clipped, causing differences in intrinsic value. Minting was 
centralized (in Utrecht) in 1806, but given the cost of a full currency overhaul the old coins did not lose status as legal tender until 
1846-8. Cf. Korthals Altes, Pond Hollands, 173ff.; Jonker, ‘Alternative Road’, 96. 
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the long-term average. Similar to the British pattern, the second most important rate, that of 
the German Taler, in 1812 fell to 86 percent of its long-term average. With the tables on French 
military dominance turning, it increased to a stable value from the following year. With slight 
upward variations during the 1830s and 1840s this would persist up to the transition to gold 
fettered Reichsmarks after 1871.77 
 The chronology of nineteenth century changes in weights and measures is largely similar 
to that of the changes in currency, although, as mentioned, the details of standardization here 
are more intricate. Again, a first standardization was brought about by the formal French 
annexation of the Batavian Republic. The exact moment varies, but from July 1810 forward 
institutional records and company archives start to use metric weights and measures. 
Likewise, as of late 1812 periodical market reports on pre-fabricated administrative forms start 
to be drawn up in a way that states prices not only in French currency, but also in kilograms, 
hectoliters and cubic meters.  
 The first statistical publications that appear after the restoration of independence preserve 
the standardization, but instead of using metric units return to the Amsterdam system. This in 
turn changed as a result of the July 1816 law, which aimed to re-introduce the metric system 
‘as soon as circumstances allow but no later than the First of January, 1820.’78 Thus it is not 
until late-1819 that the metric system is readopted in official records, albeit with French names 
such as kilogram replaced by ‘Dutch pound’. To use the previously cited example, in its 
monthly market surveys the Provinciaal Blad for the province of North-Brabant returns to the 
use of these metric units in December 1819. Official market surveys for Leiden display a larger 
degree of persistence: here the new system is not adopted until September 1820.79 Since all of 
these official surveys specify the units employed, identification of the system used at each 
moment in time is straightforward and actual conversion proved only necessary between 1814 
and 1820, using the metric equivalents of weights and volumes within the well-documented 
Amsterdam system. 
 The greatest difficulties encountered were related to the first decade of the century. Here 
especially primary sources are often less than explicit about the system of measurement used. 
A typical question that arises is whether the local bag or pound or the Amsterdam version of 
these measures is referred to. For most institutions and company archives this could be solved 
through accompanying comments on the quotations for the year in which metric measures 
were adopted. Equivalence values in these cases followed from explicit information or parallel 
quotations. If the evidence suggested local units to be in use but details could not be extracted 
from the records, metric equivalence values were retrieved from the survey of local measures 
by Verhoeff.80As stated, the definitive transition to metric units was not effective overnight, 
especially in the case of unofficial sources. Conversion problems in the case of institutional 
and company price data therefore extended beyond the date suggested by official policy 
guidelines. Even in the brokers’ price listings of the Amsterdam exchange used by Posthumus, 

77 Between the 1821 British return to gold and 1913 the variation in the Anglo-Dutch exchange rate was 1.5 percent. For the 
exchange rate with the German Taler-Mark it was 0.8 percent. 

78 HSG, 1815-16, Bijlagen, Vel 71, 281ff. 

79 G.A. Leiden, Nieuw Archief der Gemeente Leiden 1816-1851, 2110. 

80 Verhoeff, Oude Maten. Details on conversion values are given in the data appendices. 
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the conversion from Amsterdam pounds to kilograms (‘Dutch pounds’) takes until 1821, 
whereas the aam as a measure of content remained in use until 1833. The same phenomenon 
held elsewhere. In the case of the Leiden Le Poole camlet works, for instance, inventory 
statements were not adapted until 1832. 
 Two final methodological issues that require some explanation concern the construction 
of composite deflators. These divide between deflators of value added in industry and 
agriculture, nominal values in foreign trade and household consumption. With regard to the 
first it should be noted that although the price series take 1800 as their starting point, the 
reconstructions of value added only start from 1807. This is the result of the dependence of 
these estimates on the existence of a national system of taxation. This was introduced in 1806 
and in its first year only yielded strongly incomplete returns. By implication, output estimates 
and resultant deflation weights for the earlier years are lacking. For similar reasons, the 
estimates of trade volumes start in 1802, as this is the first year for which national statistics 
were compiled. 
 On a theoretical level, the method of deflation used should also shortly be addressed. In 
line with national accounts definitions all deflators of output and trade were constructed using 
annual weights. And although from a theoretical viewpoint the use of dynamically weighted, 
or Paasche, indices is a restrictive solution to the construction of a constant utility index, in a 
practical sense it is by far the most appropriate. Of the various alternatives, the base-weighted 
Laspeyres index is ill-suited to long periods with extensive drifts in relative prices and a 
widening choice of products. Likewise, chained formulas, such as the Divisia index, are 
notorious for the impact of measurement errors, which is a particularly unwelcome 
characteristic in the case of historical data. These same arguments apply in the case of the 
cost of living series, but here practical restrictions on the availability of expenditure weights 
and arguments on the restrictive effect of low incomes on consumer choice lead to a wider 
variety in the practical solutions adopted. A detailed discussion of this issue can be found in 
data appendix F. 
 
 
  1.5. The structure of this book 
 
Developing the argument that the transition of the Dutch economy to a pattern of ‘modern 
economic growth’ was held back by a combination of open economy influences and the effects 
of institutional and policy restraints on factor and product markets is not straightforward—for 
three main reasons. First, the theoretical approach chosen by definition sets up an analytical 
framework in which resources are scarce and influences interdependent. Causality therefore is 
multifaceted: relative price shocks matter only in relation to endowments, economic structure, 
producer behavior and the functioning of markets. Moreover, by allowing for open economy 
influences that extend beyond the growth effect of trade volumes, the already numerous 
factors that have been brought to bear upon the pattern and path of Dutch industrialization 
are further added to.  
 Second, the argument is also multidisciplinary. Although the analytical approach is 
economic in its hypotheses, it ultimately also points the finger in the direction of public choice 
and the distribution of interests it reflects. Not only international relative price movements 
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and the liberalization of trade, but also the lingering institutional inheritance, economic 
structure and distributional features of the former Dutch Republic hence feature prominently. 
To quote Simon Kuznets, ‘if established groups attached to large economic sectors suffer or 
foresee contraction of their share or base in economic society, they are likely to resist by using 
political pressure to slow down the process.’81 I agree and would stress the role of the 
mechanisms of representation. But there is no denying that it does complicate things by 
placing part of the argument inside the world of interests and policy trade-offs, requiring 
enough of the political context to be described and making the causality of purported effects 
harder to document. 
 Thirdly, institutions are the product of time and implicit political consensus, and by 
appealing to their effects historical causality is also drawn out over a longer period. To avoid 
suggesting false dichotomies an adequate analysis of these effects must therefore place them 
in such a context. While trend growth in population and output shifted after 1813, the factors 
that influenced the structure and distributional incentives of postwar development had been 
hatching for decades. The declining volume of industrial exports, the dependency on colonial 
trade, trouble in public finance and urban unemployment, for example, were manifestations of 
changed economic and political circumstances and the inability of the Dutch polity to adjust 
the underlying incentive structure. Decisions made after 1813 may have added to these, but 
their origin lies elsewhere. This touches upon the entrenched debate on the ‘institutional 
deficiency’ of the Republic. But all we need of that debate here is the notion that, in contrast to 
the 1813 demarcation that traditionally dominates the literature, an adequate analysis must 
place Dutch nineteenth century economic growth in the context of the political and economic 
changes leading up to it.  
 
Given that the argument of this book is about interlocking mechanisms of allocation and 
output growth, the material used to delineate these forces is organized thematically, so as to be 
able to trace their influence over time. Chapter 2 starts with the economic legacy of the Dutch 
Republic and the essential features of the early nineteenth century economy. It then turns to a 
survey of the anatomy of economic development across the extended nineteenth century as a 
whole. Having thus established a summary view of post-1813 growth, the remainder of the 
chapter adopts a Kuznetsian perspective. It assesses the distinguishing characteristics of Dutch 
development by looking at structural change in output and employment and by tracing the 
way in which this fits comparative patterns at the same level of income. I explain how the 
results influence the questions and hypotheses that surround the central issue of a retarded 
industrialization. 
 Using market prices as its empirical basis, chapter 3 looks at agricultural development. 
Estimates of value added are first expressed in constant prices so as to establish the sector’s 
growth performance. Likewise, agricultural trade is examined to find out about the role of 
specialization on the basis of comparative advantage. The results suggest early export-led 
growth that is driven by intensification and market integration. However, I cannot find 
evidence for the revisionist notion of enhanced productivity growth from the 1850s based on 
modernization in drainage, ploughing and fertilization. The chapter then turns to an analysis 

81 Kuznets, ‘Driving Forces’, 419. Also see Alesina and Rodrik, ‘Distribution’. 
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of prices and structural response to account for this development. I first assess the integration 
of agricultural product markets, which was essential to producer response. Next, I trace the 
course of output prices and the cost of inputs. I find that against a background of diminishing 
returns, labor release emerged from the mid-1870s in response to wage pressure, followed by 
falling output prices. It was these forces that triggered factor substitution, institutional reform 
and mechanization on a larger scale. 
 Chapter 4 applies the price-analytical perspective to the sector that has always been the 
pivot of debate: industry. Estimates of real value added demonstrate the emergence of faster 
growth in the 1860s, with a leading role for manufacturing. They also show that at the heart of 
the contemporary debate on retardation stood an actual standstill in industrial production 
from the 1840s. After tracing the competitive conditions under which entrepreneurs had to 
decide on investment, hiring and production, I analyze this chronology from the perspective 
of resource allocation. This shows that the standstill was triggered by a real cost-induced 
decline in factor demand, while faster growth after 1860 corresponds with lower costs of 
labor and nonfactor inputs. Persistent deflation in manufactures, rising agricultural prices, 
changing productivity growth and rigidities in urban labor markets came together in this 
drawn-out adjustment process. These results clarify the economic mechanisms of retarded 
industrial change. Yet they leave the underlying causality unaddressed: what drove the 
productivity-led growth transition of the 1860s, if not a broad change to steam-and-steel 
technology? To what extent did input costs diverge in a comparative sense? And what exactly 
was the much-debated influence of labor markets? These are the questions that dominate in 
the next chapters. 
 I start this search by exploring the empirics of the most influential hypothesis on Dutch 
retardation to have emerged from the revisionist literature: the comparative cost argument as 
developed by Bos and Griffiths.82 This argues for a disadvantage in input costs arising from 
natural endowments and transport inefficiencies. Only as a result of infrastructural change 
and falling costs of transport during the second half of the century is this incentive structure 
thought to have been redressed. Yet while influential, these notions have scarcely been 
traced empirically. The question, therefore, is how large these disadvantages were and when 
they relented. Using international and regional prices, chapter 5 seeks to answer this. I find 
that the transport system cannot be argued to have failed in comparative terms and industrial 
cost disadvantages were concentrated in coal. Except for taxed goods and those with a high 
bulk-to-value ratio, regional price gaps in inputs were limited and came down early to a level 
that would change but little in later years. Moreover, before strongly declining after 1860 
international price gaps in coal already lessened from the 1830s. Even so, the Dutch economy 
may have missed out on these gains as a result of the large 1834 to 1864 fuel excise, which 
distorted fuel prices in favor of peat. Without this, the gap with international prices in the 
1840s would have been that of the 1860s, by which time industrial modernization was 
underway. The critical issue here is the effect of the system of industrial restitution that is 
analysed in chapter 7. 
 Chapter 6 addresses what has been the most controversial aspect of the comparative cost 
argument: the role of wages and labor market rigidities. These have been a prominent issue of 

82 Bos, ‘Factorprijzen’; Griffiths, Industrial Retardation. 
  



 Introduction       33 
 
debate since Mokyr’s 1976 comparative analysis of industrialization in the northern and 
southern Netherlands.83 This argued that the lateness of Dutch industrialization was the result 
of high wage costs. In reaction, others have argued not only that Dutch wages were swiftly 
overtaken, but also that instead of the differences in agricultural productivity and in income 
derived from poor relief emphasized by Mokyr, regional wage gaps were driven by prices.84 I 
examine these arguments with wage data, reconstructions of the provincial cost of living and 
an analysis of the labor market equilibrium between town and country. These show that 
regional wage gaps remained large and comparative nonagricultural pay relatively high until 
mid-century, especially for the west and mainly due to prices. Arguing that not comparative 
wage costs but the allocation of labor between the urban and rural sectors should be the 
foremost issue of debate, I document structural change in the growth of nonagricultural labor 
demand from the 1859 census. However, in spite of a widening productivity gap adverse 
terms of trade limited its impact on rural-to-urban migration before the 1880s, while driving 
higher wage growth. As regards the earlier lack of labor market adjustment, hedonic wage 
regressions show that in addition to cost of living differentials agricultural productivity also 
influenced wages, whereas the share of the population dependent on poor relief and poor 
relief payments had no such effect. The nominal rigidity that flowed from these conditions 
resulted in the fact that only wage growth elsewhere led to a drawn-out process of 
adjustment. With very limited gains in productivity and a higher tax burden after the 1830 
Belgian secession, this further added to underemployment and the slow growth of urban 
labor demand. 
 Chapter 7 zooms in on the relationship between fiscal policy, regulation and the working 
of capital and product markets. After charting the long-term policy stance and its effect on 
debt and rates of interest, it rejoins the debate on the crowding-out of investment through the 
public demand for capital. The undisputed turning point in this respect is the change from the 
intricate profligacy of Willem I up to his 1840 abdication, to the period of fiscal consolidation 
and reform that ensued. This not only sought to bring the preceding derailment under control, 
but also addressed the distribution of the fiscal burden and the legacy of decentralization, 
taking until the 1860s to complete. The remainder of the chapter then returns to product 
markets to assess the effects of changes in the fiscal system on consumption, the use of coal, 
industrial technology and market integration. Overall, the chapter aims to demonstrate how 
the renewed build-up of an unsustainable public debt, together with entrenched principles of 
taxation and the prolonged autonomy of the cities, influenced various aspects of the Dutch 
growth transition: from investment and the choice of industrial technology to the integration 
of markets for taxed goods and the convergence of cost of living differentials that enhanced 
the efficiency of labor markets. 
 The last chapter looks at the mechanisms of development during the first decades of 
modern economic growth. Taking the role of international convergence and its effects on 
prices, trade and capital flows into account, it first asks how the growth in factor inputs and 
productivity combined to deliver faster growth from the 1860s and why their relation already 

83 Mokyr, Industrialization. 

84 Bos, ‘Factorprijzen’; Van Zanden, ‘Regionale Verschillen’, which tests 1820 wage gaps against differences in agricultural 
productivity and the price of rye bread. 
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changed in the wake of the 1873 international crisis, invoking slower industrial growth. The 
second part of the chapter then turns to investment, foreign trade and consumption. These 
not only form the constituent parts of aggregate demand, but the first two also shape the 
productive capacity and the external equilibrium of the economy. It is also here that 
mechanisms of international integration should apply. Finally, the role of consumption and 
household demand in the Industrial Revolution debate has long been limited to the evolution 
of standards of living. However, it has recently become a pivotal element of accounts of British 
early industrialization. As part of this, some have emphasized the desire to own new and 
exotic goods as sources of industriousness. Others have diverted the focus from changes in 
tastes, instead seeing higher consumption alongside innovative production and expanding 
employment opportunities as sources of a virtuous circle of spending and earning.85 Pursuant 
to this change in perspective, recent accounts of the Dutch growth transition have claimed an 
autonomous role for home demand.86 At the same time, development economics underlines 
the effects of changes in the composition of consumption in relation to income. To examine 
these arguments, I first use new cost of living series to delimit the evolution of real wages and 
then explore contemporary household budgets to trace the propensities of demand and their 
effect on consumption.  
 Earlier analysis showed that faster growth initially worked through the impact of market 
integration, cheap coal and fiscal reform on especially industry. From the mid-1870s this was 
sustained by the release of rural labor to the cities, while capital formation in machinery 
accelerated from the 1890s. This growth in especially urban inputs made that while structural 
change in the allocation of resources was a central feature of this phase, its contribution to 
productivity was limited; more strongly so since efficiency gains in agriculture had become 
much larger. Together with accelerating growth in personal services, trade and finance, these 
caused a shift to higher aggregate growth. Jointly, these findings modify the significance that 
those following De Jonge have attributed to the fast expansion of selective sectors of 
manufacturing before World War One.87 The other way round, it changes our view of the 
preceding first phase in modern economic growth to that of an exceptional catch-up in 
domestic industry. 
 

85 De Vries, ‘Purchasing Power’; Industrious Revolution (on tastes and labor input); McKendrick, ‘Home Demand’; ‘Consumer 
Revolution’ and Berg, ‘Pursuit’; also see Horrell, ‘Home Demand’ (rejecting a central role of working-class demand on the 
basis of household budgets) and ‘Consumption’. 

86 Horlings and Smits, ‘Private Consumer Expenditure’; Bonenkamp et al., ‘Consumer Demand’, ‘Determinanten’. 

87 De Jonge, Industrialisatie, 226-56; 339-42. The point here is threefold. First, the fastest growing sectors of metalwork, electrical 
engineering, chemicals, utilities and shipbuilding between 1895 and 1913 still generated only between 14 and 22 percent of 
industrial value added (turning into leading sectors in the 1920s). Second, whereas industry as a whole continued to expand at 
a slightly higher average level, growth in services and agriculture accelerated from the 1880s. And third, electrification should 
be placed later in time. In 1900, only 2 percent of the 1913 capacity in electric engines had been installed and only in 1913 did 
their capacity surpass that of all steam engines. 

  



 
 
 
CHAPTER 2  

 
 
  A broad view of Dutch prices and growth 
 
 
  2.1. The postwar setting  
 
For those parts of continental Europe that had been confronted with the administrative zeal 
and fiscal needs of revolutionary France, the Napoleonic Wars ended not just with an 
armistice, but also with debt overhang and a redefinition of borders and political institutions. 
In the northern Netherlands, the hurried departure of French officials and armed forces in 
November 1813 was followed by the proclamation of a provisional government that soon gave 
way to a newly instated monarchy, ruling over the unified territories of the former Republic 
and the Habsburg Netherlands.1 The constitutional recasting associated with this step sought 
to accommodate forces striving for an authoritarian correction to the legacy of the Batavian 
period, while inevitably accepting most of its institutional reforms. Thus, it adopted the fiscal 
unification introduced in 1806 and the amalgamation of a public debt defaulted upon since 
formal annexation in July 1810. Yet it also combined an enlarged role of parliament with the 
introduction of hereditary autocratic powers. While the former was granted a co-legislative 
position and the right to approve at least part of the budget, it depended on the reinstated 
Provincial States and the King for the nomination and appointment of its members. At the 
same time, the new political system had to find a way of reconciling the cultural and economic 
differences between both parts of the realm; a task at which the 1830 Belgian secession soon 
proved it to have been unsuccessful. 
 Nor was turbulence restricted to the political domain. With the lifting of exchange controls 
and blockades, capital movements and trade relations were restored. Moreover, as the flow of 
goods, commodities and bills recovered, governments, entrepreneurs and investors found 
themselves facing unveiled changes in competitiveness and relative prices. Especially the price 
of colonial wares and industrial imports plummeted. In the first three postwar years, the price 
of Dutch tropical imports fell by some forty percent, while that for manufactures started upon 
a decline that would go unchecked to reach a seventy percent lower mark by mid-century. As 
pointedly phrased by Knick Harley, the fact that ‘in the twenty-five years after the Napoleonic 
Wars technological change nearly halved the labor and capital needed to make a piece of cloth 
in Lancashire’ caused its price to fall.2 As the new kingdom struggled to adjust to the effects of 
two decades of war, deflation prevailed. The output of English manufacturing, previously 
geared to wartime demands, swamped continental markets, colonial supplies were freed from 

1 With French forces and administrators fleeing before the Allied armies that had moved westward since the battle of Leipzig, a 
provisional government was formed on the twenty-first of November. On 30 March 1814 the formerly exiled son of Stadholder 
Willem V was inaugurated in Amsterdam as Willem I. After the Allies agreed on unification in June, Willem also assumed 
government over the former Habsburg provinces on 31 July as acting Governor General. Inauguration as King of the United 
Netherlands followed after Waterloo and the proclamation of the adapted constitution in Brussels on 21 September 1815. 

2 Harley, ‘Reassessing’, 202. 
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the risk of capture and grain markets were glutted by unhampered Baltic and Black Sea 
exports. As a result, a return of international protection that was heralded by the British Corn 
Law of March 1815 soon replaced the disruption of trade during the war years. By the 1820s, 
the revenues of tariffs in France amounted to a fifth of the value of trade; a value that would 
hold until mid-century. In Britain this share shortly even reached 50 percent, declining to a 
quarter by the time of 1846 Corn Law Repeal.3 
 More than ever, the Dutch economy functioned within the bounds of these circumstances 
without much influencing them. The decline of the Netherlands as a leading commercial 
nation had accelerated during the years in which trade had been subject to military risk and 
official restraints. Whereas in 1798 the Dutch share in world exports was still about 14 
percent, by 1815 this had been halved.4 Even so, the features of international economics and 
domestic politics described were not specific to the Netherlands. Indeed, it is within this 
context of Restoration politics and restructured international exchange that the emergence of 
industrialized growth is traditionally placed. Thus, the political and commercial consequences 
of the post-Napoleonic settlement stand as harbingers to a profound change in economic 
development. Over the next decades, people across countries would find their fortunes linked 
by international trade expanding at an unprecedented pace. Wider than this, at the heart of all 
economic historical writing on the century prior to the First World War stands the fact that 
formerly regional economies underwent fundamental changes in production, population 
growth, urbanization and living standards. At a varying pace, mechanical reapers, blast 
furnaces and steam-driven mills operating self-acting mules, power looms and cylinder 
printing presses rendered existing occupations obsolete while creating others. Steamships, 
railways and the electric telegraph facilitated the movement of goods, labor and knowledge. 
And while capital markets over the course of the eighteenth century had come to influence not 
just the economic behavior of Amsterdam and London elites but also the policies of indebted 
states and foreign investment, nineteenth century revolutions in international transport and 
communication extended these linkages to product markets. The results of this process were 
without precedent. At the eve of the Great War a European population that had nearly 
doubled in size could expect to live at least fifteen years longer while enjoying an average per 
capita income that is now estimated to have been nearly three times larger than it was a 
century earlier.5 
 
In this chapter I seek to delimit the essential features of Dutch economic development during 
this turbulent era. Before attempting to identify the economic mechanisms responsible for the 
debated idiosyncrasies of Dutch growth, I first draw upon the results of the National Accounts 
Project and the deflators developed here to establish its basic characteristics. At the heart of the 

3 Horlings, Economic Development, 136. The Importation Act allowed grains to be imported and warehoused at any time but 
imported wheat could not be sold until its price rose to 80s per quarter. Livestock products were also protected. In 1828, the act 
was replaced by a sliding scale, imposing duties that varied with prices. Cf. Williamson, ‘Impact’, 124-5. 

4 Calculated from Schwarzer, ‘Stellung’ and Horlings, Economic Development, 128. 

5 On European trends in life expectancy see Vallin, ‘Mortality’; population and estimates of composite GDP per head between 1820 
and 1913 from Maddison, Monitoring, 104-6; 180-2 (underlying data at http://www.ggdc.net/maddison/oriindex.htm). 

 

  

http://www.ggdc.net/maddison/oriindex.htm


 A broad view of prices and growth       37 
 
debate has always stood the notion of a belated industrial mechanization and an associated 
change in welfare. Moreover, in the absence of serial economic data, the timing of this 
transition has long been conflated with a lack of productivity and income growth. In the 1980s, 
Griffiths and De Meere were the first to separate these processes.6 Using incidental 
quantitative evidence, they suggested a sectorally balanced growth of production that was 
held to have started in the 1830s. Ever since, reconstructions have become more systematic, the 
alleged features of growth have changed repeatedly and the interpretation of events has been 
subject to debate. The reconstruction of the national accounts has taken this development to its 
logical conclusion. With their completion, this part of the debate has reached a stage where, 
given the unprecedented effort involved, it should be possible to agree upon the broad 
empirical facts. Before seeking answers to questions on the idiosyncrasy of Dutch nineteenth 
century economic growth, I therefore first delimit its general phases and features on the basis 
of these estimates. However, as stressed at the end of the previous chapter, the emphasis 
placed on the institutional path-dependency and spatial structure of the Dutch economy in 
later analyses requires at least some sketch of its make-up at the start of the period considered. 
It is for this reason that this broad view is preceded by a cursory stocktaking of the economic 
legacy of the Republic. 
 
 
  2.2. The legacy of the Republic  
 
Throughout the early modern era there were three clear concentric circles of economic activity 
in the Netherlands that largely coincided with subsamples of the gewesten that formed the 
Republic.7 The province of Holland undoubtedly constituted the heart of the economy. In this 
highly urbanized western part of the country at least eighty percent of the population worked 
in industry and the service sector, while agriculture was a subordinate source of employment. 
Ten percent of the country’s population lived within Amsterdam’s walls alone; the city was 
not only the undisputed center of the economy but also served an extensive area of the 
surrounding countryside. In addition to capital-intensive industries closely related to the city’s 
trading activities (trafieken such as sugar refining, textile printing, distilling and papermaking) 
and a diverse services industry, Holland was also home to specialized forms of horticulture 
and a highly productive dairying sector. At the macro-level it was especially dependent on 
international services (trade, shipping and finance). Traditionally, Amsterdam had been the 
center of the European grain trade, and a large share of commerce in tropical goods from the 
West- and East Indies passed through its warehouses. Parallel to this, Rotterdam and Rhine 
traffic played a major role in the transit of an expanding flow of goods to a developing 
German hinterland. However, largely as a result of industrializing Britain having become the 
largest importer of wheat, Amsterdam had begun to lose its long-held primary position in the 
trade of staple grains. 
 Highly productive agricultural areas, producing specialized primary products, flanked 
this economic heartland. In these other parts of the country—Friesland, Groningen, Zeeland 

6 Griffiths, Industrial Retardation; De Meere, Economische Ontwikkeling. 

7 This section is partly based on Van Zanden and Van Riel, Strictures, chapters 1 and 2. 
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and northwest Brabant—the economy was almost entirely dependent on agriculture, with few 
other activities geared to international markets (shipping in Friesland and Groningen being 
the exception).8 As Jan de Vries demonstrated, agriculture had played a major role in the 
transformation of the economy of the Republic; the process of specialization that had begun in 
the sixteenth and seventeenth centuries laid the foundations for the high levels of productivity 
that had since been achieved.9 A conspicuous feature of farming in these regions was the scale 
on which it operated: an average farm in Zeeland or Groningen employed a considerable 
number of laborers, had a large number of animals and cropped some twenty to thirty 
hectares of arable land. 
 The third region—outside the circle of specialized farming surrounding Holland—largely 
coincided with the eastern and southern Netherlands. In nineteenth century terms, it consisted 
of the provinces of Drenthe, Overijssel, Gelderland, Noord-Brabant and Limburg. Here, too, 
agriculture was the dominant activity. However, for a variety of reasons their agricultural 
productivity was much lower. In these sandy parts of the country more labor was for instance 
needed to fertilize the land, and even then yields remained behind those of the clay and peat 
soils in the west and the north. Moreover, the infrastructure was much less developed: the 
extensive network of natural and constructed waterways that connected farmers with markets 
in Zeeland and Friesland was missing in the economic periphery of the Republic. The degree 
of specialization was also lower, which further contributed to the relatively low level of 
productivity. Farmers in Drenthe, for example, still consumed part of their own rye harvests. 
As a corollary, farms in these parts were also much smaller: a farmer in Overijssel or 
Gelderland held no more than five to ten hectares and employed hired farm labor only at 
harvest time. Similarly, eastern farmers possessed four to five cows and perhaps one or two 
horses, whereas their counterparts in Holland, Utrecht or Friesland on average owned some 
fifteen cows and four to six horses. 
 The high level of agricultural production in Holland and Utrecht was an explicit 
inheritance of the Republic. Following the strong urban growth of the sixteenth and 
seventeenth centuries, production in the coastal provinces concentrated on output volumes to 
meet the demand from these nearby markets, while profiting from opportunities to specialize 
in a limited number of products—from butter and cheese to madder and flower bulbs. To 
some extent the situation was paradoxical: one of the most urbanized and densely populated 
countries in Europe successfully generated a higher value of agricultural produce than it 
consumed. This was only possible through a sophisticated response to the opportunities 
created by international specialization. Large quantities of grain were imported from the 
Baltic. This was balanced by sizable exports of produce from animal husbandry (butter, cheese 
and meat) and intensive arable farming (such as madder). A further intricacy of this finely 
tuned balance was the fact that the need to rely on the import of Baltic grain was limited by 
the specialized cultivation of wheat in Zeeland, a situation that illustrates the regional 
structure, productivity and comparative advantage of Dutch agriculture. The substitution of 
bread by potatoes in the daily diet of working families, which had begun in the 1760s and

8 Throughout I will use the names and territorial definitions of the provinces established in 1814 and 1840, fully aware of the 
different Batavian and French subdivisions, the changing status of Limburg and the partition of Holland in the latter year. 

9 De Vries, Dutch Rural Economy. 
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Table 2.1. Provincial differences in agricultural development at the start of the nineteenth century. 
 
 1812/3 1812/3 1820 1819 
 labor land rent wage 
 productivity  productivity per hectare per day 
 (Netherlands= 100) (Netherlands = 100) fl fl 
 
Groningen 141 104 24.8 .65 
Friesland 145 94 21.8 .82 
Drenthe 76 58 9.0 .60 
Overijssel 59 62 14.1 .54 
Gelderland 77 81 18.8 .48 
Utrecht 130 108 22.6 .75 
Noord-Holland 131 121 31.3 .80 
Zuid-Holland 139 133 30.0 .88 
Zeeland 159 137 30.6 .86 
Noord-Brabant 62 88 22.6 .57 
Limburg 67 114 18.7 .49 
 
Average 100 100 23.0 .65 
 
Source: Van Zanden and Van Riel, Strictures, 56. 

 
accelerated during the Batavian years, also contributed to the relative decline in net grain 
imports. 
 This regional diversity can be clearly seen in data on agricultural productivity (table 2.1). 
The division between the coastal provinces and their inland counterparts is evident from the 
estimates of the productivity of labor: in the coastal provinces the average output per laborer 
was almost twice that of the inland provinces; rents on leaseholds and wages (as influenced by 
the productivity of land and labor) showed the same pattern. Due to the meagre productivity 
of the agricultural sector, rural industries sprang up in peripheral areas. In Twente and the 
Achterhoek, a linen industry emerged that would gradually be displaced by the production 
of cotton textiles.10 In Brabant, the city of Tilburg was an important center for woolens, 
maintaining strong ties with the laken industry in Leiden. Similarly, the linen industry in 
Helmond was linked to that in Haarlem. In this way, patterns of specialization took form 
under which the most labor-intensive activities—first the spinning of yarns, later the 
weaving of coarse products—were performed in Brabant, and those parts of the production 
process requiring greater capital- or skill-intensity were carried out in Holland. This 
emancipation of the textile industry in Brabant resulted in a gradual shift of the industrial 
center of gravity to the south. 
 Starting from this interweaving of rural industry with agricultural productivity and the 
cost of labor, the economic structure of early modern Dutch manufacturing is easily 
understood. Based on regional comparative advantage, a pattern of resource allocation had 
developed that answered to the differences in factor prices and the access to foreign trade 
sketched above. Apart from industries that catered for local demand such as construction and 
staple foodstuffs, towns in Holland specialized in the production of goods destined for 
international markets, processing imported inputs or finishing semi-manufactures. Applied 

10 Trompetter, Agriculture. 
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technological progress, capital accumulation and a windfall of entrepreneurs and skilled, 
protestant labor fleeing the southern Netherlands after the 1585 fall of Antwerp had propelled 
these industries’ competitiveness, using Amsterdam’s staple function in attracting inputs and 
finding outlets. Concentrating on capital- and skill-intensive forms of production with a 
corresponding value added, they were long able to compete for labor in the face of the high 
level of agricultural productivity and the high cost of living in Holland. At the same time, the 
density of waterways and the proximity to harbors led to lower transport costs. In this way, 
Leiden specialized in woolen textiles, just as Haarlem produced linens, while the import 
processing trafieken and shipbuilding industries were concentrated around Amsterdam and 
along the adjoining Zaan River. 
  Outside Holland industry either catered for local needs, thus remaining limited in scale as 
well as dependent on the tide of agricultural incomes, or fulfilled the role of producing more 
labor-intensive products or semi-manufactures described. This functional structure is also 
reflected in the earliest systematic information on regional employment available: that based 
on the partial census for 1807/8 as reconstructed and completed by Horlings (table 2.2).11 
Branches such as construction and food occupied similar shares in the inland and coastal 
provinces. By contrast, the share of labor-intensive textile production was higher in the inland 
provinces, whereas that for the related but more skill-intensive clothing industry was higher 
along the coastal rim. Similarly, largely export-oriented and more capital-intensive industries 
such as sugar and chemicals (mainly soap and dyes) employed a proportionally larger number 
of hands in especially Holland. 
 The long-standing debate on the relative importance of the causes that contributed to the 
eighteenth century economic standstill of the Republic is still far from resolved. Even so, it is 
widely agreed upon that this position of the export industry, wedged between agricultural 
productivity and an international competitiveness supported by the primacy of Dutch trade, 
led it to play a major part in this process.12 The production of export manufactures shrank, 
although some branches, particularly capital-intensive industries in the large ports (paper 
making, distilling and sugar refining) managed to avoid this general malaise. In its wake, 
the overall labor market equilibrium described became untenable. From the late seventeenth 
century the falling demand for labor in industry and construction led to a decline in 
employment and adaptive demographic behavior. Between 1680 and 1750 population 
numbers in Holland decreased by some 11 percent. In the other provinces, partly under the 
influence of agricultural development, some natural growth did take place. As a result, the 
population of the Republic as a whole hardly changed. Parallel to this, a slow decline in 
urbanization occurred. In the absence of more frequent counts the exact chronology is 
unclear, but over the period cited the urban population of Holland decreased by some 12 
percent, followed by an only slight further decline in the years up to the 1795 Batavian 
Revolt.13 However, in the industrial towns (mainly Leiden, Haarlem, Gouda and Delft)

11 Horlings, Economic Development, 327-32. Missing data for various provinces and occupations in this census was replaced 
with that from the 1811/3 Régistres Civiques (which registered the names and occupations of all enfranchised men over 20), the 
1819 industrial inquiry, the 1849 occupational census and the records of the patent license tax for 1810. 

12 Cf. De Vries, Economische Achteruitgang; De Vries and Van der Woude, Nederland, chapter 8. 

13 De Vries and Van der Woude, Nederland, 74-84. The urban population of Holland (at a 2500 criterion) decreased from 540 
(1675) to 469 (1750) and 429 thousand (1795). Urbanization declined from 62 to 60 percent (57 percent by 1815). 
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Table 2.2. The occupational composition of the working population in coastal and inland provinces, 
1807/8 (aggregates in thousands, all other numbers as percentages of the total labor force). 
 
 all     all 
 provinces  inland  coastal   provinces inland    coastal 
 
Agriculture, fisheries 42.7 57.2 33.3 Total industrya  26.0 23.8 27.3 
All services 30.5 18.3 38.6 Construction  25.6 25.2 25.8 
Domestic services 11.7 7.2 14.6 Clothing  15.3 9.7 18.5 
Government, army 3.8 2.4 4.7 Textiles  17.4 25.9 12.4 
Trade 7.1 3.6 9.4 Metal/shipbuilding   5.6 4.1 6.5 
Shipping 3.1 1.4 4.2 Woodworking  5.5 4.9 5.8 
Other transport 1.4 1.4 1.4 Ceramics  4.0 2.9 4.6 
Medical and education 1.1 0.6 1.5 Food industry  12.0 11.4 12.4 
Other services 2.4 1.8 2.9 Chemicals  1.7 0.7 2.3 
    Leather  9.8 13.1 7.9 
Laborers (casual) 0.7 0.7 0.7 Printing, paper  1.8 1.7 2.0 
    Other industry  1.3 0.4 1.8 
Total agriculture 374.5 200.4 175.8 Total industry  227.7 83.5 144.2 
Total services 267.6 64.1 203.5 Laborers  6.3 2.5 3.8 
Total employed 876.2 350.5 527.3 Population  2163.1 861.9 1301.2 
 
Note: a: subsectors in percentages of total industrial employment. 
Source: Van Zanden and Van Riel, Strictures, 59. 

 
changes were much sharper. Between the 1730s and 1795 these lost over a third of their 
population. Towns oriented towards international trade (especially Rhine shipping) 
experienced a more moderate economic decline that was matched by stable populations 
(Amsterdam) or an even larger number of inhabitants (Rotterdam). Outside of Holland the 
cities did expand, but given faster population growth in the countryside the much lower 
rate of urbanization also declined.14 
 Underlying this adjustment process was the fact that each of the mechanisms that had 
originally carved out the competitive position of industry had proven vulnerable to economic 
and political change. From the mid-seventeenth century onward, Dutch market shares in 
international trade declined, at least partly due to rising mercantilism. The English 
Navigation Acts from 1651 and French protectionism, which, under the influence of Louis 
XIV and his finance minister Colbert steadily increased in prominence from 1667 onward, 
both aimed to bring an end to Holland’s commercial primacy. In this manner, export 
markets were blocked or brought under foreign influence, while the widening demand for 
industrial inputs eroded Dutch monopsonic privileges. Contemporary comments as for 
instance summarized by Johan de Vries suggest that in the course of the eighteenth century 
manufacturing also suffered a loss of competitiveness on domestic markets, resulting in a 
rising share of imports.15 At the same time, the process of technological change as reflected 
in the total number of patents registered faltered. Having peaked up to the 1630s, this 

14 Ibid. Urban population totals outside Holland increased from 275 (1675) to 312 thousand (1795); the estimated rate of 
urbanization declined from 27 to 24 percent. Data on individual cities for 1732 from Nusteling, ‘Periods’. 

15 De Vries, Economische Achteruitgang, 98-106-7. 
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strongly declined up to the first decades of the eighteenth century, before a slight recovery 
set in during its second half.16 
  For insight into the development of trade and what it tells us about the legacy of the 
Republic in terms of competitiveness, we largely depend on indirect indicators such as port 
movements, harbor duties and toll revenues. Based on excise revenues, only grain imports 
for the two (out of five) most prominent regional Admiralties, those of Amsterdam and the 
Maze estuary (essentially Rotterdam and Dordrecht), can be traced over a longer period.17 In 
addition, there are detailed trade records for the same individual Admiralties for incidental 
years, for the East- and West India Companies and for specific trades. And lastly, there are 
estimates of the overall value of trade for 1753 and 1790, again based on the value of goods 
declared at the two main Admiralties, corrected for their share in total revenues from 
import tariffs and export duties.18 
 From the 1968 work by Johan de Vries―the first to suggest a mainly relative decline―to 
that by Ad van der Woude and Jan de Vries from the 1990s, various attempts have been 
made to distill a chronology of trade from these data for incidental years. However, as part 
of an effort to reconstruct the economic accounts of Holland over the very long term, it is 
only very recently that Van Zanden and Van Leeuwen have systematically organized this 
information into continuous estimates.19 These suggest that, with a strong sensitivity to the 
effects of international conflict, the volume of shipping strongly expanded between the 
early sixteenth- and the last quarter of the seventeenth century (at an average of 1 percent 
per year). From there on, the level of trade, although volatile, remained more or less 
constant up to the middle of the eighteenth century. In the remaining decades before the 
1795 Batavian Revolt growth then resumed, with Atlantic trade as the most prominent 
source. Especially the intermediate stability thus found is remarkable, since the period from 
the 1670s has typically been interpreted as one of secular decline. Contrary to what Van 
Zanden and van Leeuwen suggest, the notion of a renewed expansion in trade during the 
second half of the eighteenth century is not new. Milja van Tielhof showed as much for the 
Baltic grain trade. And by more accurately deflating Johan de Vries’ overall estimates of 
trade for 1753 and 1790, De Vries and Van der Woude already suggested an increase of very 
similar proportions.20 
 This observation of a renewed growth in trade volumes over the longer term should, 
however, not obscure the disruptive influence of international conflict that emerged 
towards the end of the same period and extended into the Batavian years. This started with 

16 Doorman, Otrooien, 82-329. 

17 Oldewelt, ‘Hollands Imposten’, 74-5; also see Van Tielhof, Mother of All Trades, 92. 

18 For a knowledgeable survey of these sources see De Vries and Van der Woude, Nederland, 570-8. The overall estimates for 
1753 and 1790 (of 125 and 250 million) are originally by Johan de Vries (Economische Achteruitgang, 23-9). 

19 Van Zanden and Van Leeuwen, ‘Character’, 42-4; ‘Persistent’. The principal elements of this reconstruction are estimates of 
Dutch shipping through the Sound, of trade by the East- and West India Companies and of all other traffic (including Rhine 
trade). These were corrected by intermediary estimates of load factors, the long term development of freight rates and the 
share of value added in the total freight sum. 

20 Van Tielhof, Mother of All Trades, 58ff.; De Vries and Van der Woude, op. cit., 572-3. Varying their deflator, these authors 
suggest an increase of half to two-thirds. This is consistent with the estimates by Van Zanden and Van Leeuwen. By assuming 
prices to have doubled (an overstatement) Johan de Vries originally suggested real values to have remained stable.  
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the fourth Anglo-Dutch War from 1780 (over the fact that Dutch trade undermined the 
blockade of French naval supplies during the American Revolutionary War). With this 
conflict, a large contraction in shipping occurred that resulted from commercial warfare on 
the part of the British Navy. Yet the various sources suggest that trade swiftly returned to its 
earlier level after the 1783 Treaty of Paris. This recovery in turn continued until the start of 
the French Revolutionary Wars (in 1792) and eventual invasion in late 1794. The integrated 
estimates mentioned do not extend beyond 1793, but parallel movements in the revenues of 
the Rhine toll and the Amsterdam harbor duty (the paalgeld) suggest that these events led to 
a new depression. Although this was more structural than that of the 1780s, the first 
national trade statistics tell us that trade again recovered and reached a high point after the 
Treaty of Amiens of early 1802. Before the restoration of independence and the return of 
international stability there was a final precipitous decline after 1807 as a result of 
Napoleon’s Continental system. After 1813, structural recovery then took shape; maritime 
trade peaked in 1816-7, while from the same years Rhine toll revenues surpassed all 
eighteenth century values.21 
 In terms of structure, we know that a decline in intra-European trade persisted from the 
later seventeenth to the mid-eighteenth century. Baltic trade through the Sound declined, as 
did trade with the Mediterranean. Parallel to this, colonial trade with Asia and the Americas 
expanded, but this did not make up for the principal loss so as to sustain continued growth. 
The implication of these shifts was that Amsterdam lost its redistributive position for a 
broad spectrum of goods, either through explicit mercantilism or as a result of direct trade 
between countries of supply and destination. Increasingly, the Dutch entrepôt became 
dependent on the German principalities and the supply of a limited range of tropical 
products from the colonies (mainly the East Indies). As estimated by de Vries and Van der 
Woude, by the mid-seventeenth century non-European goods amounted to 13 percent of all 
trade, but by the 1770s this share had risen to over 40 percent.22 In addition, a decreasing 
share of exports was produced in the Republic itself. Over the course of the eighteenth 
century it also became apparent that market shares and military power were closely related. 
As the relative tax base of the Republic decreased, trade networks of Dutch merchants came 
under increasing pressure.  
 All in all, the weight of evidence points to a mainly relative long-term decline in staple 
trade. This was paralleled by a large sensitivity to the tightening sequence of conflicts in the 
late eighteenth century and a persistent erosion of the role of domestic manufacturing in 
exports. The extent to which these trends are believed to have resulted in a contraction of 
industrial output differs between studies and their approach in weighing the fragmented 
data. Especially the recent estimates by Van Zanden and Van Leeuwen claim a greater 
resilience and a larger differentiation between sectors, with no more than stagnation 
between the late seventeenth and mid-eighteenth century and a recovery before 1780.23 All, 

21 Given the nature of the Continental system as an internally imposed restraint smuggling was extensive, causing its exact 
impact to remain uncertain. On Rhine toll revenues and the paalgeld see Verheul, ‘Rijnvaart’ and Heeres, ‘Paalgeld’ .  

22 De Vries and Van der Woude, Nederland, 576.  

23 Van Zanden and Van Leeuwen, op. cit. This emerges when 1780 is added as a benchmark year (using three-year averages). 
As part of their emphasis on the long-term stability of the series, the authors themselves only use 1720 and 1750. The data is 
available at http://www.cgeh.nl/reconstruction-national-accounts-holland-1500-1800-0. 
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however, agree on a structural downward drift in export industries (especially textiles, of 
which woolens have been known to have contracted from the 1670s since Posthumus) and 
at a minimum broad stagnation from the 1780s forward. In this respect, there is no doubt 
that the industrial decline reached a nadir in the early 1810s, when both the import of inputs 
and the export of finished products were greatly reduced by the Continental system. The 
earliest national accounts suggests industrial value added in 1809-13 to have been a quarter 
lower than in 1807, when this still lacked enforcement.24 
 For the final decades of the Republic these same shifts in external competitiveness and 
comparative advantage can be even more explicitly documented with the value of goods 
declared at the Amsterdam and Maze Admiralties. Before the emergence of national trade 
statistics in 1802 these records, published as impracticable long lists as early as the 1910s, 
provide the most detailed information on trade available. As shown in table 2.3, between 
1753 and the early 1790s, the value of exported textiles declined from 8.3 to 3.4 million (2.8 
million in real, 1753 terms).25 Between 1802 and 1809, national textile exports stand at 4.7 
million, or around 3 million in the same real terms. Moreover, the still relatively high value 
in Posthumus’ trade data for Amsterdam in 1774 again suggests this development to have 
accelerated with the Republic’s involvement in international conflict after 1780.26 The same 
Admiralty data also show a more limited rise in the import of textiles and manufactures 
such as metalwares, glass and woodwork. In relation to the shifting pattern of trade there 
certainly were exceptions to this trend. The tariff data show exports of malt-wine, refined 
sugar and processed tobacco to have increased. Moreover, outside of Holland a wider 
dynamics can be observed; for example in Twente, where the textile industry expanded. For 
the textile industry in Brabant (concentrated in Tilburg and Helmond), especially the French 
period provided an impulse. 
 Opposite to declining industrial exports stood a strong growth in the export of dairy 
and in the turnover of colonial produce, pointing to a shift in comparative advantage and a 
further reliance on the colonial nexus. Between 1753 and 1789-92, net exports of butter, 
cheese and meats from the Amsterdam and Maze Admiralties increased from 4.3 to 11.4 
million pounds. Imports of sugar and coffee rose from to 22.7 to 45.4 million pounds. The 
steadily increasing price of agricultural products stimulated an increase in production that 
shows up as an increase in marketed volumes of dairy products, slowly increasing yields in 
Groningen agriculture and a higher production of madder in Zeeland. It was in this period 
that the Netherlands developed into a net exporter of agricultural products. This trend did 
not escape contemporary observers. It surfaces in government papers on the design of the 
first postwar tariff. A few years earlier, Jan Kops, the first Commissioner for Agriculture, 
had published an essay that included calculations on the contribution of agriculture to the 
exports of the Batavian Republic.27 
 Apart from the economic and political factors summarized and institutional effects still 
to be discussed, contemporaries and later historians alike have attributed the declining

24 Smits et al., Dutch GNP, 139; Schama, Patriots, 561-9. 

25 ARA, Collectie Gogel, 104. Prices from Posthumus, Prijsgeschiedenis I, matched to main textiles in the trade data. 

26 Posthumus, ‘Statistiek’, which gives a value of 4.6 million for all textile exports (against 5.9 in 1753 and 2.9 in 1789-92). 

27 ARA, Collectie Goldberg, 196-201; Kops, Betoog.  
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Table 2.3. Selective trade data for the Amsterdam and Maze Admiralties, 1753-1792  
 
Imports cottons/linens woolens all textiles other industrial grains 
 mln fl mln fl mln fl mln fl thsnd lasts 

1753  1.69 1.18 2.87 0.73 25.0 
1789-1792  2.73 1.41 4.14 0.98 50.1 
 
Exports cottons/linens woolens all textiles dairy/meat grains 
 mln fl mln fl mln fl mln pounds thsnd lasts 

1753  5.22 3.12 8.34 4.27 13.3 
1789-1792  2.02 1.33 3.36 11.43 33.8 
 
Notes: values include goods declared at the ‘outer offices’ of the Amsterdam Admiralty along the main rivers; dairy and meat are 
net exports of butter, cheese, ham, lard and meat (not livestock); silks were omitted from all textiles; ‘cottons/linens’ includes all 
white and printed cottons and linens, sailcloth and canvas, and other manufactures made of these materials; ‘woolens’ denotes all 
woolen fabrics and caps, stockings and other woolen items; ‘other industrial’ includes ceramics, glass, porcelain, rifles (not guns), 
books and printed papers, all ironware, carriages, woodwork and furniture; ‘grains’ includes wheat, rye, barley and oats; pounds 
are Amsterdam pounds of 494 grams. 
Sources: calculated from Van Nierop, ‘Bakermat’; Dobbelaar, ‘Statistiek’ and De Vries, ‘Statistiek’. 

 
competitiveness of Dutch manufacturing to a growing divergence in wage costs. Others, in 
turn, have downplayed this argument by suggesting that productivity compensated for this 
until late in the eighteenth century. The general notion that as of the late seventeenth 
century a substantial wage gap existed between Holland and its industrial competitors is, 
however, not in dispute.28 In accounting for this, opinion is divided between the impact of a 
divergence in the cost of living and the labor market effects of agricultural competitiveness. 
The high cost of living is partly traced to what economists refer to as the Balassa-Samuelson 
effect on the price of services, a scarcity in nontradables caused by urban concentration 
(especially housing) and, above all, the level of taxation.29 The comparatively large size of 
government in turn can be understood only in relation to the relative size of the Republic in 
combination with the eighteenth century dynamics of state formation and international 
conflict. Given the sums needed for the organization of a collective defense, the size of the 
Republic strongly worked in its disadvantage. As the tax base of especially France and 
Britain expanded, the wealth concentration of the Republic no longer compensated for its 
limited size in numbers. As a result, as the scale and cost of international conflict increased, 
so too did its indebtedness.  
 Between the 1672 Rampjaar of both French and German invasion and the 1713 Treaty of 
Utrecht that ended the War of the Spanish Succession, the debt of Holland alone increased 
from 130 to 300 million guilders. At the eve of the Batavian Revolt in 1795 this amount had 
increased to 455 million, raising collective debt to an estimated 766 million or 1.6 times the 
tentative value of domestic product, with interest payments claiming 8 percent of overall 

28 On the international divergence in wages and prices during the early modern period cf. Allen, ‘Great Divergence.’ 

29 Van Zanden, Rise and Decline, 136. The Balassa-Samuelson effect results from faster productivity growth in traded goods 
relative to that in non-traded goods and services. This results in a rise in the relative price of nontraded goods. Cf. Balassa, 
‘Purchasing-Power Parity Doctrine’; Samuelson, ‘Theoretical Notes’. 
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income.30 Moreover, the concentration of power in the hands of the same urban elites that 
held most government paper restrained the possibility of servicing the debt through higher 
wealth taxes. With a greater use of tariffs blocked by trade interests and revenues from 
landownership limited by the sheer size of the country, a large part of taxation fell to excises 
and real estate, which directly influenced the cost of living. Overall, real taxation per 
inhabitant (which in turn strongly varied between the gewesten) in hectoliters of wheat by 
1720 was about two and a half times that levied by the British crown and more than six 
times that in France.31 
 Returning to our description of the structure of the Dutch economy at the beginning of 
the nineteenth century, it should be noted that in addition to a productive agricultural sector 
and a diminishingly competitive industry, this was characterized by a large service sector. 
According to the reconstructed 1807/8 census, 30 percent of the active population was 
employed in tertiary activities; only in Britain was this proportion even higher.32 Even by this 
time, as much as approximately a third of national income was earned in this sector. In the 
urban west the service sector was by far the largest source of employment, comprising some 
40 percent of total employment. Here especially producer services such as trade, transport and 
finance, in which the Republic had occupied a strong position since the early seventeenth 
century, featured prominently. At the start of the nineteenth century, these sectors accounted 
for no less than a sixth of total employment in the coastal provinces. Of similar importance to 
employment (if not the generation of value added) were consumer services: education, 
religion and law, and a sizeable domestic service branch, which by itself counted as many 
heads as all producer services. In the inland provinces, characterized by an economic structure 
more closely resembling the continental average, the service sector as a whole accounted for 
only 18 percent of employment.  
 
The last element in the legacy of the Republic in need of some elaboration is its institutional 
structure. Its late sixteenth century emergence as a confederation of independent regions 
sprang from the organization of resistance against Habsburg centralization and religious 
obtrusion. As a result, fiscal and executive autonomy at the level of the gewesten and cities 
formed the cornerstone of the Republic’s polity. Two resilient aspects of this institutional 
make-up are of importance to the discussion on nineteenth century development. The first 
of these is the structure of the Republic as a system of more or less independent, parallel 
functioning bodies at all levels of government: provinces with their own form of 
representation; waterschappen (water surveillance boards) and trading companies with 
individual authorities; cities and towns with their autonomous laws and administrative 
jurisdiction; civil guards, guilds and charities, all governed by specific rules and procedures 
rooted in the past. Large parts of the Republic’s international trade, for instance, were run or 
regulated by independent bodies. Until its 1798 demise, the largest of these, the Dutch East 
India Company (VOC), wielded the monopoly of trade with the East Indies. As such, it 

30 Van Zanden and Van Riel, Strictures, 19, 45-7. 

31 Hoffman and Norberg, Fiscal Crisis, 301. 

32 Deane and Cole (British Economic Growth, 142) estimate the British employment share of all services in 1801 and 1811 to have 
been equal to 34 and 37 percent. 
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maintained diplomatic relations with Asian royalty, possessed its own army and fleet and 
was empowered to declare war, sign treaties and pass legislation in its own possessions. The 
Dutch West India Company, which controlled most of the trade with Africa and the 
Americas, in many ways resembled the VOC, although its authority did not extend as far. 
Other trading bodies, such as the Levant and the Northern Companies, regulated trade in 
the Mediterranean and with northern Europe. 
 Similarly, urban economic life was regulated by guilds, just as the exploitation of 
common fields in the east was in the hands of markegenootschappen, independent bodies of 
freeholders in a specific village. The middle class of small businessmen in the towns, and 
groups of prominent citizens (nobles, regents), too, were organized in bodies that promoted 
the economic, social and political interests of their group. Under the changing economic 
circumstances of the eighteenth century this implicitly competitive fragmentation led to 
ossification. Export industries that had blossomed in the seventeenth century were heavily 
regulated on a regional or municipal basis. One step up, the autonomy of the gewesten led to 
fiscal competition; even internal tariffs were not wholly abolished until after the 1795 
Batavian Revolt. 
 Several of these structures succumbed to the political turbulence of the Batavian period. 
The large trading corporations defaulted in 1792 (WIC) and 1798 (VOC) due to falling 
income. The Admiralty Boards were relinquished in 1802, and regional taxation was put on 
a national footing in 1806 by Isaac Gogel—the predominant finance minister of the Batavian 
period, who served between 1798 and 1801 and from 1805 to 1813. Nevertheless, numerous 
corporatist autonomies proved more resilient, especially at the municipal level of 
government. The guilds are a case in point. Article 53 of the Staasregeling for 1798 
(effectively the first Dutch constitution) already declared ‘all guilds, corporations, or 
brotherhoods of employment, trades and industries as rescinded.’ Even so, at the local level 
the ties between the guilds, market regulation, poor relief and the desired control over the 
taxation of business made this a dead letter, with the patent tax on professional residence as 
the main instrument of obstruction. This required all those seeking to practice a trade or 
profession to pay an annual fee, in return for the patent that acted as their license to trade. In 
late 1807, Gogel and the former Secretary for Internal Affairs and a current member of the 
National Assembly, Hendrik Van Stralen, sought to close this loophole by adapting national 
fiscal rules accordingly. In so doing, they went against the grain of distributional interests 
and municipal executive autonomy. After fierce debate the proposal was adopted in January 
1808, but again a tug-of-war over practical prohibitions and widespread non-compliance 
ensued. After the interlude provided by the French law on corporations, it was Willem I 
who, after a renewed period of indecision, in October 1818 definitively terminated the 
existence of the guilds.33 
 Even more resilient than this was the principle of municipal fiscal autonomy itself, which 
was to last until 1865 before being replaced by direct funding through a fixed share of 
national taxation on immobile wealth (the personele belasting). As first concluded by Wayne 
Te Brake, the reform of the Dutch state between the Patriot Revolt of the 1780s and this final 
step proceeded from its least entrenched interregional elements to its medieval municipal 

33 Wiskerke, Afschaffing; Schama Patriots, 527-8. 
  



48     Chapter 2 
 
 
 
core.34 The fact that the fiscal autonomy of the cities remained largely unchanged after 1813 
implied that the incentive structure behind the levying of municipal excises, the regulation 
of production and trade, and the protection of staple rights (and of the incomes associated 
with these) also endured.35 
  The second aspect of the institutional legacy of importance to the path of nineteenth 
century growth concerns the structure of public finance and the volume of the national debt. 
In line with the decentralized structure of the Republic and the minimal transfer of powers 
that it implied, the financing of collective expenditure was based on fixed proportions of an 
amount to be unanimously agreed upon by the States General: the so-called quota system. 
With shares that had been unassailable since 1616 (changed only as late as 1792), Holland 
had to shoulder 58 percent of expenditure; the quotas of the other provinces were much 
smaller. Without much exaggeration it may be claimed that this system of public finance 
was the cornerstone of the social contract upon which the Republic was founded. Besides 
the tightly delimited relations between central authority and provincial autonomy that 
served as a political foundation, the regent elite was fully committed to ensuring that 
interest on the public debt continued to be paid. Large sums of their personal wealth were 
invested in these bonds, a situation that dated back to the sixteenth century emergence of 
marketed debt paper and one that was at the heart of the longstanding success of Holland’s 
financial policy.36 The low interest rates and the extensive, but solid public debt of the 
Republic was based on the conviction that the States General or the States of Holland would 
never renege on their obligations, since many of their members would be victims to such a 
step. In combination with a highly efficient system of taxation, this strongly credible bond 
market first put the Republic in a position where it was able to raise the sums necessary to 
successfully oppose Habsburg centralization. It then also showed itself capable of defending 
its independence throughout the seventeenth and much of the eighteenth century, and of 
projecting naval power over long distances in order to further its commercial interests. 
Moreover, all this was achieved at interest rates that Adam Smith even in 1776 still asserted 
to be the lowest in Europe. 
 Successful as this system was, it also was rigid and based on implicit assumptions about 
the primacy of Dutch trade and the cost to sustain it in the face of competition backed up by 
increasingly powerful nation states. Precisely because of its solidity it was the volume of 
debt that was the primary victim of the lacking incentives for adaptation. After the jump 
between 1672 and 1713 already cited, this increased at a more leisurely pace. However, 
given the fact that reforms were frustrated by the resistance of the individual provinces 

34 Te Brake, Regents; ‘Provincial Histories’. 

35 In view of the entrenched debate on the institutional deficiencies of the Republic it should be underlined that I do not argue 
Dutch early modern institutions to have been inherently inefficient. Indeed, the economic success and self-established political 
independence of the Republic defy such a characterization. As emphasized with respect to trading-bodies by Israel (Primacy) 
and the organization of the polity by Price (Holland), the choices made at the start of the seventeenth century provided a 
practical solution to the positioning of Dutch economic interests and the creation of a viable political structure. Moreover, as 
Fritschy (Patriotten) has stressed, the fiscal system of the Dutch Republic long remained highly successful in supporting a large 
public debt. The view expressed therefore simply emphasizes a mismatch between distributional interests and incentives for 
economic change under different competitive positions and technological possibilities. 

36 Tracy, Financial Revolution; ‘t Hart, Making. Fritschy, ‘Financial Revolution’ argues that in the early stages of the Revolt 
(before the 1609-21 Twelve-Year Truce) the effectiveness of taxation rather than debt was of greater relative importance.  
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seeking to maintain their fiscal autonomy, the Republic after 1713 was forced to abandon its 
role as a broker of international power and sought to stay out of major conflicts. Even so, at 
mid-century the War of the Austrian Secession again forced repeated deficits. Nonetheless, 
the predicament of Dutch public finances consisted of the fact that in years of peace no 
adequate measures could be agreed upon to reduce the debt burden, so that each new 
conflict—widening in scale as the tax base of the European nations expanded—caused a 
further rise in debt. 
 The reason for this behavioral stance lay in the fact that the elite increasingly lacked 
alternative domestic destinations for its funds once redeemed and therefore resisted 
government attempts to pay off its loans. Moreover, as the regents withdrew from trade and 
industry, they became even more dependent on the solidity of the debt, thus ossifying the 
system. Through the regionally unequal burden of war expenditure provincial taxation also 
further diverged, as especially Holland was forced to increase excises and direct taxation. 
As part of his survey of fiscal reform in the Batavian years, Tom Pfeil showed that by 1795 
per capita tax receipts in Holland amounted to 23 guilders. At 18 to 19 guilders per head, 
fiscal charges in Zeeland, Utrecht and Friesland were still relatively close, but in the other 
provinces these varied between 5 (Brabant and Drenthe) and 12 (Groningen) guilders. Even 
more telling is the fact that in Holland interest payments took up some 70 percent of these 
revenues.37 
 During the Batavian period, governance of public finance was characterized by the 
combination of a further inflated debt and unprecedented deficits on the one hand, and 
institutional changes on the other. From the very beginning these two faces of the 
revolutionary regime were evident to all involved. For the Batavians it offered a way of 
breaking the Republic’s stalemate, yet its price was cooperation with the French, whose aim 
it was to funnel Dutch wealth to military purposes. As Eugene White’s reconstruction of 
French government finances has shown, foreign contributions were the financial foundation 
upon which Napoleon’s political system after 1799 was built.38 This dilemma had already 
become apparent when the initial Treaty of The Hague between the Batavian State and 
France was drawn up. This imposed not only a war contribution of 100 million guilders 
(around a quarter of domestic product), but also forced the new Republic to sustain an 
occupying army of 25,000 troops. Furthermore, the attempts of the Batavian state to attain 
legitimacy were dependent on it being able to find a solution to the issue of public debt. 
However, as especially Fritschy made clear, the margins within which such reforms had to 
be realized were extremely narrow.39 Political regimes changed in 1798, 1801, 1805, and 1806 
at the instigation of the French, with the purpose of clearing the way for continued transfers 
and—in the latter case—closer compliance with the Continental system. Nevertheless, 
under pressure the Batavians were able to realize significant financial reforms. The debts of 
the gewesten were amalgamated in 1798 and a year later the first Algemene Begrooting der 
Staatshehoeften—a general budget—was accepted by the National Assembly. To meet 
mounting deficits, incidental income and wealth taxes were first introduced in 1797; a 

37 Pfeil, Redding, 467; Fritschy, Gewestelijke Financiën, 174; Sickenga, Bijdrage , 397-400. 

38 White, ‘French Revolution’. 

39 Fritschy, Patriotten, 75ff. 
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breakthrough in the relations between the formerly sovereign provinces and the central 
authorities. Finally, in 1806, under the perseverant influence of Gogel, a system of national 
taxation was put into place. 
 The new system initially failed to meet expectations. When plans had first been put on 
paper after 1795, it had been expected that a direct taxation of income, which was to replace 
the excises on the necessities of life, would be a great improvement. However, subsequent 
forced levies showed how unstable this alternative source of income still was. It was 
virtually impossible to check the tax returns of citizens, particularly in cases of collusion 
between citizens, local politicians and tax officials. This forced Gogel to further adopt the 
taxation of indirect manifestations of wealth, such as the number of servants or rents paid. 
In addition, Holland’s verponding, a tax on real estate, was introduced throughout the 
country. Nevertheless, income from direct taxation would never be sufficient and had to be 
supplemented by extensive duties on milling, salt, soap, drink, peat and several other 
necessities of life. Gogel’s system would remain in place for almost the entire nineteenth 
century, although in the short run deficits were so large that even the new system could not 
avail. Yet in the light of the political turbulence of the 1810s even this fact was of lesser 
consequence. In late 1809, Napoleon lost confidence in his brother, whom he considered far 
too accommodating in instituting the Continental system, aimed at blocking trade with 
Britain and cutting off its means to finance the continental war (by disrupting the flow of 
bills that linked soldiers’ pay to the credibility of the British Crown). In mid-1810, this led to 
the formal annexation of the Netherlands, followed by the tiërcering (reduction to a third) of 
interest payments, which now claimed 56 percent of public outlays. By occupation’s end in 
late 1813, the total volume of public debt stood at 1726 million guilders, or nearly four times 
domestic product. 
 In sum, the institutional legacy of the Republic and its Batavian successors consisted of an 
only partly dismantled system of corporatist relations that fitted the technological system and 
distributional interests of the early modern economy. At the same time, it confronted the new 
Dutch state founded in 1814 with a large debt overhang and an erosion of confidence. 
Underwriting both the initial success and rigidity of the associated fiscal system was a reliance 
on credit, allowed for by the degree of wealth concentration and its overlap with political 
power. Further props were a formalized distributional rigidity between the provinces and the 
efficiency with which an unmatched degree of fiscal redistribution was maintained. With 
fiscal policy options restrained by political (tariffs), geographic (land taxes) and administrative 
forces (income levies), a large part of the fiscal burden fell to excises on items of consumption 
and immobile wealth such as real estate, both of which raised the cost of living. Moreover, it 
should be borne in mind that as French administrators fled the country in November 1813, 
various far-reaching changes in fiscal governance had only recently been introduced. Most 
notably, national taxation, which had introduced taxes on immobile wealth and much higher 
excises on necessities outside Holland, was only seven years old, causing it to still meet with 
resistance and evasion. 
 
What are the implications of this economic and institutional legacy for the way in which we 
should see the essential features of the early nineteenth century Dutch economy? First of all, 
and as stressed throughout, a focus on factor accumulation is unlikely to yield meaningful 
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insights into the timing and pattern of economic change. In the Dutch case, overall capital (if 
not, as we shall see, allocated private savings) and access to technological knowledge were 
fulfilled preconditions to faster growth at any point in the Industrial Revolution. Second, the 
conceptual criticism of manufacturing as the sole pivot of ‘modern economic growth’ that has 
been voiced for other regions and nations applies a fortiori in the case of the Netherlands. Not 
only had the coastal fringe of the Dutch Republic functioned as the hub of international trade 
and finance during much of the early modern period, but it paired this achievement to an 
early transformation of agriculture. In short, the initial structure of the Dutch economy alone 
forces us to think of nineteenth century development in terms of intersectoral competition for 
limited resources. Beyond these general points, the legacy of the Republic may be summed up 
in the form of six stylized facts: 
 

- First, the extent of structural change in output, the degree of urbanization and the level 
of income realized at the start of the period considered was matched only by English 
numbers. According to the first national accounts (for 1807-9), one quarter of output was 
generated in agriculture, 30 percent in industry and construction, and well over 40 
percent in services; urbanization in the first, 1795, census was at 31 to 38 percent (at a 
5000 and 2500 inhabitants criterion respectively) and income per capita by 1820 was still 
at a par with that in Britain.40 As emphasized by De Vries and Van de Woude, this 
refutes any claim on the existence of an exclusive link between structural change and 
industrial technology based on steam-and-steel.41 It also implies that its potential as a 
source of further welfare gains was reduced in the Dutch case. This, however, is not 
equal to asserting that the mechanisms of resource allocation did not matter to the 
nineteenth century transition. 

 
- Second, at the start of the nineteenth century the Dutch economy was still marked by 

extensive regional differences in economic structure, productivity, wealth and public 
governance. Exacerbated by the political and fiscal autonomy of the provinces, these 
differences were ultimately rooted in agricultural specialization and openness to trade 
by means of water transport. 

 
- Third, as part of a less than conclusive debate on the causes of economic decline the 

literature suggests the functioning of factor markets to have been influenced by these 
same regional differences, including the effects of fiscal redistribution. At the same time, 
it is undecided about the precise economic mechanisms and welfare implications of this 
influence. With respect to labor markets, the existence of nominal wage rigidity, 
pressure on the welfare system and the net effects of internal migration and urban 
mortality on city numbers are observed, but the nature of their relation with the decline 
in industrial competitiveness remains unexplored. In the case of financial markets, the 
notion of a contrast between the personalized networks of western intermediation and 

40 Based on Maddison’s estimates (Monitoring). Van Zanden and Van Riel (Strictures, table 8.1) give the level of Dutch per 
capita GDP in 1820 as 1.6 percent higher than that in Britain and at least a quarter above that in other continental economies. 

41 De Vries and Van der Woude, Nederland, chapter 13. 
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the need to rely on retained earnings, family wealth and a rudimentary capital market in 
the periphery likewise is accepted, but its implications are unascertained. This also holds 
for the extent of Dutch involvement in foreign securities and the arbitrage in investment 
opportunities it reveals. 

 
- Fourth, Dutch natural resource endowments (no significant reserves of coal, metals or 

other nonagricultural inputs) were such that the efficiency of trade and transport in the 
supply of imported inputs was essential to the competitiveness of industry at home and 
abroad, even more so as higher levels of thermal energy harnessed to industrial uses 
became the productivity frontier technology and coal a strategic good.42 Moreover, due 
to a much lower density in natural waterways transport costs rose with the distance to 
the coastal rim, thus varying inversely with the cost of labor. Question is, to what extent 
did the comparative efficiency of transport turn endowments into a cost disadvantage, 
and for how long? 
 

- Fifth, there are strong indications that as a result of its early modern specialization, we 
should think of at least the western part of the Republic as open not only in terms of 
trade volumes (the traditional focus of its early modern history), but to a large extent 
also with respect to prices. This applied to traded goods and to a limited degree even to 
returns on capital markets. Moreover, rough eighteenth century data on production and 
trade suggest that a declining competitiveness in manufactures and changing relative 
prices had already resulted in a comparative advantage in agricultural exports before the 
Batavian years. Even so, it should be realized that at the earliest point of measurement 
(in 1807-9), the export of dairy and livestock still only accounted for 8 percent of 
domestic output.43  

 
- Sixth, the post-Napoleonic Netherlands was confronted with a very large public debt 

that had recently been defaulted upon, supported by a matching extent of redistribution. 
Just prior to the international convergence in interest rates of the 1870s, with debt- and 
fiscal policy reforms having started an odd thirty years earlier, the share of debt service 
in government outlays still hovered around 40 percent. In the absence of income taxes 
(which were debated as of the late 1840s) and significant tariff revenues, much of this 
problem weighed down on indirect taxation. 

 
The theoretical perspective adopted in the analysis of Dutch industrialization throughout is 
guided by this list of main features. Its impact varies from the use of an open economy 
perspective on agricultural performance and industrial input costs, to an analysis of the effects 

42 The Republic did of course have access to indigenous peat, even within Holland itself. However, its thermal qualities made 
this ill-suited to a wide range of nineteenth century productivity frontier technologies. In addition, by the late eighteenth 
century peat reserves in the west had become largely depleted, causing the need to transport this type of fuel from the 
northeast (stimulating the construction of waterways, which would also support agricultural development). And as chapter 5 
shows, the high bulk-to-value ratio of peat made the market much less efficient then has been thought, raising its price per 
caloric equivalent and closing much of the gap with the cost of coal. 

43 Production estimates from Smits et al., Dutch GNP, 121; trade data from Horlings, Economic Development, 346, 362.  
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of institutional changes in public finance. It also leads to a focus on regional prices and what 
these tell us about the functioning of product and labor markets. 
 
 
  2.3. Nineteenth century prices reconstructed 
 
The aim of this study is to explain the path and pattern of Dutch industrialization from the 
perspective of prices and markets. Guided by basic accounting distinctions, the process of data 
reconstruction that supports this objective divides into three parts: prices in production, in 
foreign trade and in household consumption, each with their specific sources and procedures. 
By implication, the most aggregated results consist of deflators of domestic product and sector 
output, of product-weighted series on the price of imports and exports, and of compounded 
indices of the cost of living. But while data reconstruction proceeds bottom-up—from 
individual series in corporate inventories or hospital purchase records to a macroeconomic 
average—a logical analysis of industrialization moves in reverse order. First, aggregated 
results are needed to trace the basic chronology of inflation, trade and output, establishing 
what it is that requires explanation and outlining the world in which nineteenth century 
producers and consumers made their choices. Only then is it possible to account for the 
growth process by using data on returns and costs at a lower level of aggregation to explain 
the allocation of resources. It is for this reason that the compounded price indices here are 
presented first as a means of gaining insight into the development of the level of prices and 
the course of essential price duals, followed by their use as deflators to obtain real estimates of 
growth and trade. Detailed accounts of the reconstruction procedures and the sources used 
can be found in the data appendices. 
 Figure 2.1 traces the course of Dutch nineteenth century inflation by means of the cost of 
living index that is most typical for laboring households and the deflator of domestic value 
added. Based on Posthumus’ price history and more recent agricultural studies, the principal 
turning points in nineteenth century prices are well known.44 However, the integration of less 
extensively documented sectors and an extensive geographic coverage of prices allow for the 
present indices to offer more precise insight into the extent and timing of changes in the value 
of money within the Dutch economy as a whole. 
 Any account of price movements in the age of European industrialization must start with 
the economic consequences of the French Revolutionary Wars. As stressed at the start of this 
chapter, the forces unleashed between 1792 and 1815 had profound implications for finance, 
commerce and politics. Especially towards the end of this period, with successive coalition 
wars fought on an ever-larger scale, an explicit use of commercial warfare and the imposition 
of fiscal transfers, the economic consequences of the conflict widened.45 As part of these 
effects, prices, too, were influenced, both in the short and in the longer term. During the war 
years, product values rose as a result of disrupted imports, taxes raised in response to growing 
deficits and the haphazard use of paper money. With the arena of conflict extending beyond 

44 Posthumus, Prijsgeschiedenis. Serial agricultural prices are also in given in Priester, Economische Ontwikkeling and Knibbe, 
Agriculture. On consumer prices see Paping, Handvol Stuivers, which provides an index for Groningen between 1770 and 1860. 

45 The classic analysis of the economic effects of the French Revolutionary and Napoleonic Wars is Crouzet, ‘Wars’. For a 
collection of country studies on their economic impact see Aerts and Crouzet, Economic Effects. 
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Figure 2.1. The long-term trend in Dutch nineteenth century prices: consumer prices and the price level of 
domestic product, 1800-1913 (1814 = 100) 

Note: the consumer prices index uses the ‘adaptive manual worker’ weighting schedule (see data appendix F). The macro-deflator 
starts in 1807. Due to a lack of service sector estimates it also does not cover the years between 1810 and 1813. 
Sources: data appendices. 

 
the formerly Dutch Cape (repossessed by Britain in 1795 and 1806) prices for tropical imports 
became extremely high. Events culminated after the Berlin Decree of November 1806, which 
forbade French allies and conquests to trade with the British, setting up what would become 
known as the Continental system. The British response in the form of the Orders in Council 
(issued in late 1807) in turn led to a blockade of French ports. They also required all neutral 
shipment to stop in English ports to be checked for military supplies, at the penalty of seizure. 
With the tightened imposition of the Continental system that came with the incorporation of 
the Kingdom Holland into the French Empire, this was the situation that lasted until late 1813. 
And although smuggling and rerouting were extensive, official obstruction and financial risk 
resulted in a strong disruption of trade.46  
 The structural consequences of the Napoleonic years for trade, the use of resources and 
prices only unfolded after hostilities had ended definitively in mid-1815. First, after the coldest 
and wettest summer on record, prices peaked as a result of widespread harvest failure from 
the second half of 1816. The origin of these events lay in the atmospheric effects of the massive 

46 As Simon Schama (Patriots, 561-9) was the first to note since Gogel and d’Alphonse, at least before 1810-3 (when there are no 
separate trade data as a result of the Kingdom Holland becoming part of the French Empire), the Continental system did not 
lead to a full collapse in Dutch trade, even after 1807 when port controls were in place. Official imports did fall from 90 
million between 1802-7 to 55 million in 1808-9, with prices that were 20 percent higher. Thus, the real value of imports was 
halved. Real exports declined by a lesser 27 percent (Smits et al., Dutch GNP, 180 and data appendix D below). The original 
trade data is listed in ARA, Collectie Gogel, 104. Also see Faber, ‘Scheepvaart’. 
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eruption in April 1815 of Mount Tambora on the island of Sumbawa in the East Indies, which 
was compounded by four earlier eruptions. The largest eruption in recorded history, it sent 
volcanic ash 20 miles into the atmosphere, plunged an area within a 400 mile-radius into 
darkness for two days and exerted a local death toll of between 70 and 100 thousand.47 In 
combination with the still feeble revival of international grain flows that might have lessened 
regional differences, its effects momentarily pushed prices to the level of early modern 
subsistence crises that had also been the product of harvest failures and segmented markets. 
As a result, the Amsterdam grain trade, which once had prospered by such conditions, shortly 
revived; an event that put expectations in the 1816 debate on import tariffs and the future of 
Dutch trade on a highly unrealistic footing.48 

Scarcely anything could have formed a worse preparation for the unparalleled fall in 
prices that followed. Within seven years, the overall price level declined by over a third, 
causing a return to the cost of living that had last held sway during the second quarter of the 
eighteenth century.49 Although composed of price movements that differed in the extent of 
deflation and its underlying causes, this precipitous drop put prices at a wholly different level. 
At no point in the nineteenth century would these revert to a level similar to that before the 
1820s. Indeed, up to the start of secular inflation in the mid-1890s, the tendency, at least in 
consumer prices, would be that of a lengthy if volatile stability followed by a temporary return 
of explicit deflation after 1880. 
 Again, the most prominent driver of the change in the cost of living was the price of the 
staple grains and their main substitutes—peas, beans and potatoes. In 1817, with wheat at an 
average twenty guilders per hectoliter, the government had gone so far as to buy Baltic wheat, 
only to sell it below cost at home in an attempt to stem the market. By 1824, however, its 
average price had fallen to no more than a little over four and a half guilders—a 77 percent 
drop. Likewise, the price of rye and potatoes had declined by more than seventy percent, and 
through the cost of feed the price of livestock products followed. The economic mechanisms of 
formerly high price levels now were reversed: bountiful harvests from marginal lands taken 
into wartime use and a restoration of international trade caused grain markets to be flooded 
not only by domestic and traditional Baltic grains, but also by Black Sea exports. With open 
markets these now expanded as a result of the Russian Empire having gained control over the 
Dardanelles passage in 1807. Apart from enticing smuggling, the former embargo on trade 
had encouraged especially British merchants to seek out new markets and sources of supply 
that had developed their comparative advantage accordingly. In short, peace unleashed a 
positive supply shock that had been waxing behind the veil of conflict, mercantilism and 
segmented markets. 
 This not only held in grains, but also extended to industrial products. The cotton 
industry of the Habsburg Netherlands for instance, which had grown under the umbrella of 
the French protection of continental markets, now found itself exposed to the competitive 
power of British industry and a deflationary trend. As a result, the average price of textiles 

47 Post, Subsistence Crisis; Oppenheimer, ‘Consequences’; Reid, ‘Lessons’. 

48 Van Zanden and Van Riel, Strictures, 150. 

49 Comparison achieved by linking the consumer price index developed in data appendix F (‘adaptive manual worker’ 
weights) to the consumption deflator for the western Netherlands before 1800 by Van Zanden (‘What Happened’). 
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was halved during the first fifteen postwar years. The broader downward pressure on the 
price of manufactures would last until the 1890s, interrupted only by a temporary upward 
trend and inflationary peaks between mid-century and the early 1870s that will be discussed 
more extensively below.50  
 The final element in the postwar deflationary shock consisted of the fall in the price of 
tropical imports, ranging from coffee, tea, spices, cocoa and sugar to raw cotton. Here, too, 
events were directly driven by the end to the war at sea. After having reached an 
unprecedented high in the final years of the Continental system, prices fell from 1814 
onwards: by sixty percent in the first ten years and another fifth in the following three 
decades.51 Eroding commercial gains and official revenues from the politically unstable East 
Indian colonies in the 1820s, this development was to have major consequences for colonial 
policy. Together with a protective industrial policy at home, the changes in the governance 
of the colonial economy that ensued would strongly sustain the trade-led growth of the 
Dutch economy. The public remittances that resulted from this policy in turn would cement 
an otherwise unsustainable fiscal stance in the years after the 1830 Belgian secession (see 
chapters 4 and 7). 
 The result of all this was that, with a comparatively low level of tariffs, Dutch early 
nineteenth century prices were put on an entirely different footing, with two clear effects. 
First, the real earnings of those in work increased, boosting aggregate demand. Even after the 
partial recovery of agricultural prices in the second half of the 1820s, the purchasing power of 
the average unskilled wage stood a quarter higher than in the first postwar years. And while 
agricultural wages partly adapted, as part of a wider nominal rigidity no such adjustment is 
evident for the urban sectors. Secondly, the structural fall in prices changed the outlook of 
producers. It not only forced farmers to work with much lower returns, but also confronted 
industrialists with a radical change in competitive circumstances. As a starting-point for the 
retardation debate it cannot be stressed enough that the expectations with which 
entrepreneurs exposed to foreign competition looked upon their chances in the market long 
remained deflationary, as the fall in the price of manufactures would last until mid-century. 
Although the extent of deflation differed between industries—being most persistent in metals 
and cotton textiles—the basic condition was that production costs had to fall at least as fast as 
output prices in order to remain competitive. 
 At the same time, after the 1820s agricultural prices first exhibited a variable stability and 
then turned to an upward trend that would last until the late 1870s, when the influx of 
agricultural produce from the New World again shifted competitive circumstances. With the 
post-Civil War boom in railroad construction having opened the American Midwest from the 
late 1860s, and with compound engines and propeller-using freighters reducing the cost of the 
transatlantic crossing, a wave of cheap agricultural imports hit European markets. Moreover, 
as is a phenomenon with much debated consequences in Dutch agricultural history, the rise in 
prices for pastoral products even outstripped this general tendency, with strong effects on the 
profitability of exports. Real productivity gaps apart, from the late 1830s, when the decline of 

50 The price index of value added in manufacturing reached an initial low in 1851, having fallen to 46 percent of its 1816 
postwar peak (three-year average). With strong variations, it then veered back to 60 percent of the same value in the 1860s and 
1870s and subsequently renewed its fall to end at 39 percent in 1913. 

51 Based on a compounded price index of tropical imports (tea, coffee, spices, rice, raw sugar, cocoa, cotton, and tin). 
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Figure 2.2. The price level of agricultural and industrial value added, 1807-1913 (1814 = 100) 

Note: national accounts estimates of agricultural and industrial value added and derived deflator weights start in 1807. 
Sources: data appendix B and C. 

 
prices for manufactures caught-up with that for especially grains, this divergence between 
industrial and agricultural prices formed the basic condition of the competition for resources 
(see figure 2.3).52 Only with faster growth in output per worker or otherwise falling costs could 
manufacturing compete for labor at the margin. Given the specialized nature of Dutch 
agriculture this not only made the threshold to industrialization higher than elsewhere, but 
also made the move towards a different use of resources dependent on the labor-intensive 
subsector of arable farming.53 
 The view of the period between 1830 and the 1870s as characterized by a nearly trendless 
level of consumer prices that conceals strong relative price movements is not yet part of 
received historiographical opinion. Given the prominence of agricultural price series (the 
result of more prolific sources) and scarce attempts to construct compounded indices, the 
dominant notion instead centers on rising and above all volatile food prices.54 This also reflects 
the focus of contemporary politics, where agricultural prices in relation to questions on 
commercial policy and the cost of living dominated the debate. As noted, this attention 
already starts with the emergency measures and biased expectations of 1816. It then reverses 
into pleas for agricultural protection as prices plummet in the early 1820s. Caused by the 

52 Compared to 1814, the relative price of manufactures by 1837 had increased by 17 points, having been highest in the 1820s 
(at an average of 125). After this, it fell to half of its initial postwar value by 1855. 

53 In practice, the largest part of Dutch agriculture still consisted of convertible husbandry, especially in the inland provinces. 
The point, however, is that specialization caused labor-intensive arable farming to be a smaller part of agricultural activity. 

54 Cf. De Meere, ‘Misoogst’. 
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dominance of trade interests resisting more effective protection, in the case of the Netherlands 
this debate lasts into the 1830s, with the strictest sliding-scale regime being introduced as late 
as 1836. By contrast, in Britain the plea of the anti-Corn Law League by this time already gains 
in political support, especially after the 1832 Reform Act enfranchised a larger part of the 
urban population. From the harvest failures and the emergence of the potato blight in the 
1840s, the debate then turns towards trade liberalization. After earlier 1842 reforms, the Irish 
Famine triggers the definitive Repeal of the British Importation Act in 1846. As part of a first 
wave of liberal reforms after the abdication of Willem I, the Dutch sliding scale—rendered 
ineffective by high prices—had been suspended a year earlier. Agricultural prices again peak 
in the mid-1850s, this time as the result of the blockade of Russian ports by the French and 
British navies during the Crimean War. From the mid-1860s they then adopt a more lastingly 
high level (see figure 2.2), causing for instance the Dutch writer Multatuli to refer to the price 
of beef as his ‘personal measure of social welfare’ in an attempt to refute liberal claims on an 
improvement in living standards.55 
 However, to argue that on balance the price level remained roughly stable while stressing 
the falling relative price of manufactures is not to deny the importance of the peaks in food 
prices, not only in a distributional but also in a macroeconomic sense. Moreover, the incentive 
structure was even more complex, as the cost of tropical goods also fell up to mid-century. 
What the observation underscores is the role of consumer demand: the wider effects of the 
falling cost of textiles versus the rising cost of bread after all depended on price- and income 
elasticities. In 1815, one kilogram of rye bread on average cost 10 cents. Having touched a low 
of 7 cents in 1824, the same loaf fetched 9 cents in 1860. Similarly, a kilogram of butter cost 85, 
54 and 102 cents, while the same amount of beef fetched 46, 29 and 56 cents. Against this, 
however, the wardens of the Amsterdam Burgerweeshuis had to pay 1.20 for a linen men’s shirt 
directly after the war, a price that still held in the mid-1820s but which had fallen to 50 cents 
by mid-century. Similarly, the purchase records of Leiden’s protestant diaconate record the 
cost for a cotton smock of the same size as 1.65 in the 1820s and 65 cents by 1850. In the three 
decades after 1830, the cost for simple cutlery paid by the Veenhuizen work colonies also 
halved, as did prices for coffee and sugar; prices that, moreover, had already fallen by the 
same margin since the restoration of trade from 1814. Given that the period after 1830 will turn 
out to have been a period without gains in real earnings, the question is how consumers 
responded. Was the demand for food elastic enough to allow for substitution or did low 
standards of living crowd-out manufactured products? Moreover, the same question applies 
to services and for largely the same reason: lower costs as a result of changes that ranged from 
cheaper inputs to the enhanced efficiency of production goods in transport—from pens and 
paper to ships and trains (figure 2.3). 
 This situation in turn changed as relative prices again shifted from mid-century forward. 
Agricultural prices rose faster than ever (especially in livestock products), but as noted earlier, 
industrial output prices, too, departed from their downward trend. Part of the underlying 
causes here were the disrupted supply flows and demand shocks associated with successive 
armed conflicts. Between the 1850s and the early 1870s, the Crimean conflict, the American 
Civil War and the various confrontations that preceded German unification irregularly led

55 Multatuli, Ideeën 2, 120. 
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Figure 2.3. The relative price of value added in services, 1807-1913 (1814 = 100) 

Notes: curves show the average price of value added in services relative to that in industry and agriculture; due to the Continental 
system there are no estimates of overall value added, prices and deflation weights for services between 1810 and 1813. 
Sources: data appendices and Smits et al., Dutch GNP. 
 
to high prices for grains, iron, coal, cotton and other inputs. Especially in the last two cases 
these also translated into high output prices. Yet these shocks alone cannot have accounted 
for the trend in manufacturing prices observed, which, moreover, was not a phenomenon 
limited to Dutch markets. Rising after 1850, the price of manufactures in both Britain and 
Germany increased by half up to the inflationary peak of the mid-1860s. After a subsequent 
decline, the same level was again reached in the early 1870s. Yet by 1880 British prices had 
largely reverted to their mid-century level. German prices also fell, but this did not make up 
for their earlier increase, which was undoubtedly part of a convergence to the higher 
western European average. Before the construction boom of the 1870s, Dutch industrial 
prices increased to a more limited extent. This was followed by strong deflation, so that by 
1880 these on average also stood at a level very close to that reached three decades earlier 
(see figure 2.2).56 
 While the differences in industrial prices hint at endogenous aspects of competitiveness 
and demand growth, the common trend changes noted point to broader international forces 
as driving the movement in output prices. Ever since the especially British debate on the 
origins of deflation that emerged in the wake of the 1873 financial crisis (on the question 
whether this originated from the falling value of silver or a loss of competitiveness and 
resultant excess production), the rise in prices after mid-century has been noted as an 
international phenomenon. As such, it was seen as the effect of a growing international 
demand at the peak of liberalized trade. Emerging before the political stabilization and 

56 Deane and Cole, British Economic Growth, 170-1; Hoffmann, Wachstum, table 148; data appendix C.  
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economic unfurling of especially Germany and the U.S., this widening demand still largely 
had to be served from the British industrial base and hence raised prices. In 1850, Britain 
still had more mechanized spindles, consumed more raw cotton, produced and consumed 
more coal, produced more pig iron and had a greater capacity of steam power than the rest 
of Europe combined.57 By the middle of the 1860s further forces added to this inflationary 
pressure. In the Dutch case, infrastructural investment in rail and water, and the hastened 
pace of urban extension set the demand for construction materials at a higher level. From the 
early 1870s, the economic effects of German unification provided a further push. The newly 
established continental dominance of the German Empire and the influx of French indemnity 
payments after the 1870-1 war fueled production goods investment on cheap money. And 
with this came high demand in commodity markets, financial overextension and an asset 
bubble that would burst in 1873. 
 The consequences of these forces were registered quite sharply. In fact, some peaks were 
so extreme they could hardly fail to impress. In 1855, the Crimean conflict sent the price for 
wheat to a level even above that of 1847. And in the case of the American Civil War the 
average price of raw cotton rose from between 55 and 87 guilders per 100 kilo in the 1850s, to a 
peak of 240 guilders in 1864. This reflected a shortage that resulted from disrupted production 
and as such was referred to as the ‘cotton famine’. As for both other processes and the 
construction boom they elicited: the price of the standard brick in Dutch construction (the 
Waalklinker) increased from just under 14 guilders per thousand in the 1860s to over 20 
guilders by the early 1870s, roofing tiles went from 15 to 24 guilders per thousand, and a cubic 
meter of sawn pine wood, having typically fetched some 38 guilders in the 1850s and 1860s, by 
1874 was sold for 53 guilders. Similarly, prices for coal and forged iron were over a third 
higher than on average during the 1860s.58  
 The peak of this combined inflation lay in 1873, followed by deflation of the financial 
bubble and a sustained fall in commodity prices. These, in turn, were triggered by the 
financial panic that began with the collapse of the Vienna stock exchange in May and the mass 
failure of American banks involved in railway speculation in the course of that same year. 
Moreover, as the German Empire completed the adoption of the gold standard over these 
same months (began in November 1871 and completed in July 1873) an international 
demonetization of silver followed that inflated the relative price of gold, triggered general 
price deflation and raised the real value of debt. 
 Given the openness and relative size of the Dutch economy, these events mainly assumed 
the nature of exogenous shocks to output prices. As such, these sharply interrupted the 
preceding deflation. Instead of the forty percent drop of the previous three decades, the price 
of manufactured goods between 1850 and 1880, as stated, in the end remained unchanged, 
with an average twelve percent higher level and occasional peaks in the intermittent years. At 
the same time, beneath the shared trend of higher and variable output prices, the price of 
inputs changed in a more differentiated manner between economies. In the Netherlands and 
elsewhere the cost of inputs produced by agriculture continued to rise until the late 1870s. But 

57 Craig and Fisher, Integration, 19. 

58 Sources: data appendix C. Bricks: Leiden public work yard; roof tiles: Tichelaar works and Veenhuizen institutions; timber: 
price of 2.5 and 3 by 7 thumb English size of unsorted length, based on Middelhoven, ‘Amsterdamse Veilingen’. 
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while the cost of coal, iron, steel, copper and timber increased in Britain and remained by and 
large stable in Germany, they fell by a fifth on Dutch markets, with the cost of coal as the main 
contributing factor. In other words, the price of especially those inputs for which the Dutch 
economy depended on imports came down, both in an absolute and a comparative sense.59 
The question, of course, is how these shocks affected the manufacturing sector and what was 
behind the divergence. 
 Similar questions hold for a parallel aspect of this period: the clear divergence between 
the consumer price index and the macro-deflator based on value added in production (see 
figure 2.1). From the 1830s, households felt a greater inflationary pressure than producers. 
Conversely, from the 1850s inflation in producer prices was higher. Yet after the price shock of 
the early 1870s the difference stabilizes and the series again run parallel. In fact, what we will 
find here is a combination of two effects. First, during the second of these periods, prices for 
production goods rose stronger than those for consumer products. Given that the former are 
not included in the cost of living, this triggers a divergence. This inflation, in turn, was the 
result of both international pressure (for instance in shipbuilding) and faster rising prices in 
construction in response to concentrated extensions in water and rail infrastructure and 
renewed urbanization. Secondly, lower relative consumer prices from the 1850s reflected the 
impact of the abolition of various national and local excises on processed foods and fuel, 
where these had been raised in the 1830s in response to the fiscal crisis triggered by the 
Belgian secession. Being paralleled by a structural rise in nominal earnings, this contributed to 
real wage gains that changed the dynamics of Dutch growth. Demand elasticities shifted the 
composition of a growing consumer demand and gave rise to spillover effects in the scale and 
technology of industrial production. 
 As the drift in industrial and agricultural prices folded together after 1880, they defined 
a new period of deflation that would last up to the mid-1890s. A fall in agricultural prices 
that resulted from the growth of transatlantic trade constituted the first main element in this 
process. As faster and more efficient types of ocean-going liners and locomotives on newly 
completed tracks brought down transport costs and opened-up newly cultivated land, 
overseas regions of European settlement demonstrated that they could produce and ship 
staple grains, meats and wool at vastly lower prices than Europe itself. This process of a 
broadened international integration had begun in the 1850s with the building of the first 
propeller-driven ships able to cross the Atlantic and the wider use of the electric telegraph 
as a result of the first submarine communication cables. Thus, the Crimean conflict was not 
only the first to be photographed and reported upon in daily newspapers, but also the first 
whose events influenced markets within a matter of hours. However, it was only after 
further practical steps that mass transport and the instant transmission of information over 
even longer distances were made possible. It took until 1866 before a transatlantic 
communication cable was successfully completed. And although the first crossing of the 
Atlantic by an iron-hulled steamship (Brunel’s revolutionary Great Britain) already occurred 
in 1845, it took until the 1870s before steam engines became efficient enough to leave 
enough space for a cargo of sufficient volume to be stowed besides coal. This held especially 
between the provisioning stations of long Asian voyages.60 Slightly earlier, the opening of 

59 For sources and details see chapters 4 and 5. 

60 Broeze, ‘International Diffusion’. 
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the Suez Canal in 1869 had already shortened these routes dramatically by removing the 
need to circumnavigate Africa.  
 The main result was a strong acceleration in the decline of long distance freight rates. 
Between the early 1850s and 1870, those between Liverpool and New York still remained 
unchanged, while those on Odessa fell by 15 percent. However, by the 1880s both rates had 
fallen by 40 percent, and in the years up to 1913 further gains of up to a quarter of the 1870 
level would be achieved.61 As a result, trade flows not only expanded at a higher rate, but 
their composition shifted to bulk commodities with a significantly higher bulk-to-value 
ratio—especially grains.62 
 While intercontinental market integration made the agricultural price shock possible, it 
would not have existed without the effect of railway construction on the amount of land 
under cultivation. In the case of the U.S., the end of the Civil War in 1865 ushered in an era 
of massive railway extension. This allowed the frontier to move westward and land to be 
brought into cultivation, as the cost of transporting produce to the cities fell. In the fifteen 
years before 1880 the amount of land devoted to the tillage of wheat alone doubled, while 
the cost of transporting a bushel of wheat from Chicago to New York was reduced by more 
than half.63 In River Plate and other parts of the New World frontiers were likewise pushed 
back, just as the Australian Land Acts established property rights on newly cultivated land. In 
consequence of all of this, long-distance exports of grain, wool and meat expanded, causing 
European prices to come down. In 1870, wheat cost fifty percent more in Amsterdam than in 
Chicago and meat prices were twice as high as those in Cincinnati. By 1913, both prices 
were within twenty percent of each other.64 In commodity after commodity agricultural 
prices drew together in the prewar years, affecting markets and production: falling prices 
put pressure on productivity growth at home as a response to a threatening loss of 
competitiveness, while the falling cost of imported animal feed and fertilizers further 
stimulated specialization. 
 Even so, these changes did not constitute the only cause for the deflationary trend. As 
noted, prices for manufactured goods fell from the mid-1870s forward, at least initially in 
relation to excess capacity. In fact, prices for manufactures not only fell earlier, but even 
after 1880 faster than average prices in agriculture and by a larger margin than those for 
nontradables. Thus it was not the case that with the agricultural deflation relative prices 
further shifted in favor of industry. It was only the relative price of arables that structurally 
declined in relation to the transatlantic grain invasion, whereas that of livestock products 
increased. This not only enhanced specialization in agriculture, but together with the effect 
of shifts in sectoral productivity growth, agricultural labor release and the late deflation of 
the Dutch construction bubble gave rise to a change in the sources and pattern of growth 
from the 1880s. 
 The forces behind the wider deflationary influence were macroeconomic in nature. As 
explained, in 1873 the newly formed German Empire achieved monetary unification by 

61 Harley, ‘Transportation’, 223, ‘Ocean Freight Rates’; also see Fischer and Nordvik, ‘Maritime Transport’. 

62 O’Rourke and Williamson, Globalization and History ‘; O’Rourke, ‘Grain Invasion’. 

63 Abel, Agrarkrisen, 258; Harley, ‘Transportation’, 223. 

64 Prices from O’Rourke and Williamson, ‘Factor-Price Convergence’, linked to those in data appendix B. 
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adopting the gold standard, a step afforded by the imposition of an indemnity of five billion 
francs on France after the war of 1870-1. The German decision meant that in the immediate 
future governments could expect a demonetization of a comparable amount of silver, which 
would have a strong impact on its relative price. As a result, several European countries 
switched to gold, fearing a relative decline in the price of silver that would lead to inflation 
in currencies that remained tied to that metal. The Dutch authorities followed this example 
in 1875 by introducing a ten guilder gold piece while continuing minting in silver, thereby 
internalizing the cost of conversion between both metals. Before 1871, the debate on the 
currency standard had focused on the issue of a greater stability in the exchange rate with 
Great Britain (which had re-adopted the gold standard in 1821 after its de facto use before 
1797), versus the disadvantages of dropping the silver standard that was maintained by all 
neighboring countries. Moreover, French monetary policy had guaranteed a stable 
relationship between silver and gold, in spite of radical changes in the supply of both 
metals, in particular after large finds of gold in California and Australia. The developments 
of the early 1870s changed this balance of interests fundamentally. The introduction of the 
gold standard led to a demonetization of silver and a strong growth in the international 
demand for gold which, given a strongly inelastic supply, resulted in a period of systematic 
deflation. Lasting until the mid-1890s, this in turn put pressure on the use of bank credit 
through fractional reserves, given that growth of the money supply through central bank 
policies was restrained by reserve requirements. Differentiation in lending terms on the 
London capital market in this regard acted as a disciplining instrument to governments. 
Thus the gold standard ‘rules of the game’ have been characterized as a form of 
commitment mechanism.65 
 The last eighteen years before the First World War saw the emergence of secular 
inflation—of a systematic upward pressure by macroeconomic forces on the price level that 
surpassed prevailing constraints in agricultural and industrial supply relative to the growth 
of population and income. During this period, prices in agriculture, industry and services 
alike increased, albeit significantly faster in the primary sector. This, of course, was the 
period when international integration and monetary coordination went hand in hand with 
the growth of fiduciary bank money. Even so, given the exceptionally late development of 
deposit banking the growth of credit in the Netherlands was very slow. Its share in money 
supply increased from 20 percent in 1900 to 34 percent in 1913, compared to for instance 66 
percent for Belgium.66 
 
 
  2.4. Prices as deflators: the chronology of growth and trade 
 
Having used the new price indices for a first, general look at inflation and relative price 
movements, we now apply these as deflators to study the chronology of growth itself. What 
happened to the volume of Dutch macroeconomic product during the century that passed 
between the restoration of independence in late-1813 and wartime neutrality after 1913? How 

65 Bordo and Rockoff, ‘Gold Standard’; Bordo and Kyland, ‘Gold Standard’. 

66 CBS, Statline; Kuné and van Nieuwkerk, ‘Ontwikkeling’; Van der Wee and Tavernier, Nationale Bank, 532-3. 
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fast was economic growth, how did it progress and what was the nature of its relation with 
industrialization? For five intervals, chosen on the basis of earlier hypotheses on the phases of 
growth and inflation, table 2.4 combines the results of the National Accounts Project for the 
nominal value of production with the macro-deflator of value added that is developed in the 
data appendices to this study. In measuring growth rates in production and trade these 
intervals will be used throughout, where necessary supplemented with continuous data or 
results for intermediate intervals. 
 Since the works by Griffiths and De Meere, the politicoeconomic changes of the early 
1830s—Belgian secession, followed by an enhanced subsidization of export industries and the 
protection of colonial trade and transport—have been identified with a rekindling of trade-led 
growth. Together with the use of an 1815-7 three-year average as the starting point, this 
defines the first benchmark period: that of the postwar years leading up to these changes.67 
Secondly, in the recent literature the period after 1860 is associated with the transition to 
Kuznetsian ‘modern’ economic growth. This notion delimits the preceding period, which thus 
corresponds with the post-1830 policy regime and the build-up of liberal reforms. Thirdly, in 
Dutch historical writing 1880 traditionally features as the start of an agricultural crisis in 
relation to falling output prices. This defines the third period as the first phase in the Dutch 
growth transition after 1860, although internationally it is the 1873 financial crisis that is 
typically seen as a turning point in growth and inflation. Lastly, the mid-1890s form a caesura 
in international economic development, with deflation again giving way to rising prices and 
faster growth. Specifically, ever since the 1968 work by De Jonge on Dutch industry after 1850, 
the last two decades up to 1913 are perceived as harboring a structural acceleration in growth 
and investment.68 
 The basic finding of the table is that, in line with the general drift of revisionist thinking, 
the Dutch economy did by no means find itself in a static equilibrium during the first decades 
of the century. This in turn severs the long implicitly assumed link between income growth 
and industrialization, whether defined in terms of technological modernization or the 
distribution of output and employment, which can be unequivocally shown to have gained 
momentum only in later years. Throughout the period considered, population, employment 
and the volume of economic product expanded, even before the economic interventionism of 
the 1830s. And although information on eighteenth century economic performance is sketchy 
and opinion on its chronology divided, it seems unlikely that future analyses will suggest 
anything above a variable stasis in production and a demographic development that varied 
between a standstill in Holland (after a decline before 1750) and a slight increase in population 
numbers in the outer regions. Together, this suggests that the French-Batavian years and their 
aftermath of international stability and renewed trade formed a turning point not only in 
political, but also in economic terms. 
 The further main fact that is immediately apparent is that the Dutch development path 
was not characterized by a consistent pace of output growth. Insofar as the intervals of the 
table allow us to pinpoint this chronology, three different phases in the growth of production

67 De Meere, Economische Ontwikkeling; Griffiths, Industrial Retardation; ‘Backward’. 

68 De Jonge, Industrialisatie, 226-56; 339-42. 
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Table 2.4. Aggregate post-Napoleonic growth performance, 1816-1913  
 
 1816 1830 1860 1880 1895 1913 
 
Population, 103 2244.1 2642.3 3329.5 4056.8 4835.1 6212.7 
Labor force, 103 907.7 1078.6 1335.8 1563.3 1876.2 2439.5 
 
Value added, current prices 
GDP, mln ƒ 510.1 484.0 710.2 1100.1 1262.8 2530.1 
GDP per capita, ƒ 227.3 183.2 213.3 271.2 261.2 407.2 
GDP per worker, ƒ 562.0 448.8 531.6 703.7 673.1 1037.1 
GDP deflator (1913 = 100) 130.0 95.5 95.2 97.8 80.7 100.0 
 
Value added, constant prices (1913) 
GDP, mln ƒ 392.6 507.0 745.8 1124.5 1564.3 2530.1 
GDP per capita, ƒ 174.9 191.9 224.0 277.2 323.5 407.2 
GDP per worker, ƒ 432.5 470.0 558.3 719.3 833.8 1037.1 
 
Compound growth rates 
Population  1.17 0.77 0.99 1.17 1.39 
Labor force  1.23 0.71 0.79 1.22 1.46 
GDP deflator (1913 = 100)  -2.21 -0.01 0.14 -1.28 1.19 
GDP  1.83 1.32 2.01 2.20 2.67 
GDP per capita  0.66 0.55 1.02 1.03 1.28 
GDP per worker  0.59 0.61 1.22 0.98 1.21 
 
Notes: all values are based on three-year averages except for 1913 (note that all later growth tables use a 1912 three-year average). 
Estimates of agricultural value added use the corrections to inputs in livestock agriculture set out in annex 3.1. 
Sources: Smits et al., Dutch GNP; data appendices; labor force estimates according to annexes 3.2 and 4.1. 

 
and incomes based upon this can be distinguished. First, a much stronger than hitherto 
suspected postwar recovery, accompanied by a demographic expansion not again reached 
until after 1880 (concentrated in the deflationary years between 1818 and 1824), appears to 
have held for the period up to 1830. Following this, a structural slowdown in population and 
output growth seems to have set in. And lastly, after 1860 this phase in turn gives way to a 
period of increasingly rapid demographic expansion and a hastening of growth in output and 
productivity. Here it is worth noting that post-1860 growth was not just different (in ways to 
be determined) but also simply faster, especially in terms of labor productivity. Across the 
whole of the century that passed between the restoration of independence and the last years 
before the First World War, the Dutch economy grew at an average rate of 1.9 percent. With 
population expanding at an annual pace that was just above 1 percent, this left a per capita 
growth slightly higher than 0.8 percent. However, as already observed, these numbers divide 
into structurally slower growth before 1860 (1.5 overall and 0.6 per capita) and faster growth 
thereafter (at 2.2 and 1.1 percent). 
 But do the turning points suggested by the choice of benchmark years correspond to real 
economic changes, or are we comparing growth rates for periods that were in fact dominated 
by trend shifts at different moments in time? To answer this, a broader methodological issue 
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in historical growth analysis must shortly be addressed. Confronted with a limited availability 
of sources and resultant reconstructions of production at benchmark years, the historiography 
of nineteenth century growth typically adopts the type of interval-tabulation used above. In 
the present table, the problem of variability in observations is already dampened by the use of 
three-year average values, but this does not solve the wider issue. Given that the availability of 
annual estimates in the Dutch case lifts the usual data constraints, a more systematic approach 
in correctly identifying turning points in economic performance is to try and isolate the 
structural component of macro-growth over time. Such efforts were pioneered by Crafts, Mills 
and Leybourne, who used Kalman filtering to identify the structural component of British 
nineteenth century growth. However, their efforts have been criticized on account of the 
arbitrariness of the filtering parameters used.69 In effect, the smooth graphs that their efforts 
produced seem to set the effects of accumulation and gradual change in productivity growth 
apart from other macro-influences; a circumstance that will prove a serious shortcoming in 
understanding the Dutch development transition. For these reasons, figure 2.4 adopts the 
straightforward methodology of moving averages to filter out cyclical variations, incidental 
shocks and measurement noise. It combines this with the use of the Hodrick-Prescott filter, 
which is the later developed tool now mostly used in macroeconomics to separate the cyclical 
and structural components of a time series.70 In practical terms, the two approaches generate 
the same result, except for the immediate post-Napoleonic phase and the final years before the 
First World War, where there is an expansion and a tapering in the number of observations 
included in the moving averages. 
 Overall, the three-phase view that now dominates the literature is shown to be broadly 
correct, albeit with some important qualifications. Thus, the post-Napoleonic years were not 
characterized by an even pace of growth that lasted until the 1830s, but instead by a postwar 
recovery and higher growth in the 1820s. On an aggregate level, this already gave way to 
slightly lower rates in the next decade and then changed to a structural decline from the 1840s. 
Again, the initial recovery is suggestive of the postwar years as having constituted a structural 
turning point in economic performance. Against this, the prolonged downturn that follows 
suggests the presence of macroeconomic effects that cannot be solely attributed to the harvest 
failures of the 1840s. 
 This finding further modifies the historiographic view of this period. For a long time this 
was dominated by notions of industrial stagnation, with the initiatives by Willem I to 
reform the economy supposedly falling on a barren ground of entrepreneurial inertia. Based 
on incidental data on agricultural exports, Twente textile output, Rhine traffic and trade 
with the East Indies, Griffiths and De Meere challenged this orthodoxy, arguing that 
economic growth did occur and probably began in the early 1830s. Indeed, their work also 
suggested that the revival of the Dutch economy was related to these early initiatives. Based 
on the completed national accounts, Van Zanden and van Riel in turn showed that, while 
correct in its supposition of early growth, this analysis failed to recognize that growth 
predated the 1830s. In addition, the stimulation and protection of colonial trade and 
transport and of textiles, sugar and shipbuilding were shown to have turned into a problem 

69 Crafts et al., ‘Trends and Cycles’; ‘Climacteric’; Greasley and Oxley, ‘Endogenous Growth’. 

70 Hodrick and Prescott, ‘Postwar U.S. Business Cycles’. 
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Figure 2.4. The structural rate of growth in domestic product, 1815-1913 

Notes: the continuous curve indicates eleven-year moving averages of annual growth rates; results for the years before 1820 and 
after 1908 have been included in spite of a diminishing number of observations (due to a lack of service sector estimates for 1810-3 
GDP data starts in 1814 and wartime observations after 1913 are omitted); the dotted curve denotes trend values from a Hodrick-
Prescott decomposition (with the smoothing factor λ set to 100, as is the typical choice for annual data). 
Sources: as in table 2.4. 

 

from the 1840s as a result of biased investment incentives and nurtured inefficiency. Having 
stripped the analysis of growth from the effects of benchmark years, it now turns out that 
there also was no such thing as strengthened growth during the 1830s.71 In fact, with some 
levelling-off already underway, the start of a structural slowdown can now be dated to the 
end of that same decade. When looking closer at variations in output across time we will find 
that this was preceded by years of higher activity in especially agriculture. But that does not 
change the fact that the wider trend from this time forward was decidedly negative, breaking 
off even more sharply in the 1840s. 
 The third period, which has come to be identified with the start of ‘modern economic 
growth’, is where earlier benchmark estimates placed it. Its exact timing is somewhat sensitive 
to the statistical procedure used, as the changes of the early 1860s influence the calculated 
structural growth rates for the late 1850s, but that does not detract from the general notion of 
these years as a turning point. Two main variations in the macro-growth rate are visible that 
might be taken to qualify this view, yet for different reasons this would be inapt. To start with, 
the post-1860 period of accelerating growth is preceded by a limited rise and relapse in growth 
in the late 1840s and early 1850s, inviting the hypothesis of an interrupted earlier start. 
However, such a notion is easily dismissed through disaggregation. After slumping from the 
effects of the potato blight in the early 1840s, it is growth in agriculture that recovers and then 

71 Cf. Van Zanden and Van Riel, Strictures, 123. 
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settles at a variable lower level, while that in construction and manufacturing continues to 
decline (see chapters 3 and 4). 
 In a similar way, the relapse from the early 1880s and the faster growth that unfolded from 
the middle of the next decade may suggest a structural discontinuity. In fact, it mainly reflects 
a period of reduced industrial growth. This resulted from an international decline in trend 
growth in the wake of the 1873 crisis and from the effect of the rise in real factor costs on 
investment. This, in turn, was gestated by the extended period of monetary deflation that 
followed. Moreover, the fact that this shows up as a macroeconomic slowdown was also due 
to the deflation of a construction boom that had likewise emerged from the mid-1870s. The 
national accounts in fact suggest that from 1887 to 1898 output in the building trades failed 
to increase. As we will see, behind this bubble was the combined influence of strong urban 
growth that resulted from rural labor release and booming investment in infrastructure, 
especially railways. In addition, its deflation was magnified by the financial panics of 1889 
and 1890-1.72 The increase in growth from the mid-1890s in turn shows what the by now also 
faster expansion of production in services and agriculture added to a still reduced pace of 
industrial growth (table 2.5). Interrupted by the 1907 international stock market crisis, this 
again accelerated from the 1900s. Remarkable about these findings is that they imply that the 
Netherlands did not experience a prolonged industrial stagnation in the wake of the 1873 
financial crisis, such as is typically observed in other national literatures. The notion that such 
a standstill occurred is still widely entertained, for example in writing on financial 
development.73 But while changes in industrial growth did follow the international pattern 
and at the height of the crisis production shortly declined (most strongly in construction), the 
structural loss was far more moderate. Of course there was the composite slowdown 
discussed, but this emerged only later. Moreover, its effect was not even close to stagnation. At 
most it reduced the structural rate of macroeconomic growth to some 1.6 percent per year. The 
main questions that emerge from this sequence of events are why exactly industrial growth 
slowed across the 1880s and how it was that growth in both other main sectors came to 
increase in a parallel fashion.74 
 Returning to the overall chronology of growth, its acceleration from the mid- 1890s fits the 
by now widely shared view of an extended modernization that gathers pace across the years 
of the First World War and then lasts until the start of the Great Depression. Through its 
wartime neutrality the Netherlands was able to exploit markets perforce neglected by the 
belligerents, while its avoidance of debt and destruction freed it from the troublesome fiscal 
adjustment and reconstruction that plagued other countries in the early 1920s. At 3.4 percent, 
the average 1913 to 1929 growth rate was a full percentage point higher than the western 
European average.75 Yet while engineering, shipbuilding, chemicals and mining now formed

72 See chapters 3 and 6 (on the causes, timing and speed of labor release and enhanced urbanization) and 4 and 8 (on industrial 
growth and macroeconomic fluctuations). An illustrative fact is that after having increased at over 7 percent per year since the 
1860 Railway Act that decided on a publicly funded systematic extension, the length of the rail network stagnated after 1886, 
growing at a mere 0.2 percent (or 5 kilometers) per year up to 1913 (Groote, Kapitaalvorming, 108-10). 

73 Jonker, ‘Alternative Road’, 109. The average rate of growth in Dutch industry from the 1873 peak to the 1879 cyclical turning 
point was 2.8 percent per year. This for instance compares to 0.6 percent for Germany (Hoffmann, Wachstum, table 76).  

74 See chapters 3 (on structural response in agriculture) and 8 (on industrial and service sector growth). 

75 Van Ark and De Jong, ‘Accounting’, 201. On wartime economic performance see Van der Bie, Doorlopende Groote Roes. 
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Table 2.5. Nineteenth century growth of value added by sector, 1816-1912  
 
  1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Compound growth rates 
Agriculture  0.65 1.03 0.85 1.24 1.88 
Industry  2.67 0.89 4.04 2.41 2.76 
 Mineral extraction  3.76 1.87 -0.86 -1.85 4.42 
 Construction  1.39 0.14 3.20 0.73 2.56 
 Foodstuffs  4.05 1.05 2.62 4.41 1.59 
 Textiles  4.98 1.70 4.52 -0.03 3.30 
 Clothing  3.21 0.39 4.17 1.01 2.14 
 Metal  6.31 3.13 6.47 1.33 6.96 
 Shipbuilding  6.48 1.86 1.84 3.86 5.18 
Services  2.07 1.64 1.89 2.48 2.67 
 Foreign trade  5.73 4.34 2.00 2.88 3.17 
 Domestic trade  0.78 0.83 1.84 1.63 2.03 
 Transport  2.73 2.17 1.29 2.93 4.50 
 Domestic services  0.65 0.73 0.56 1.01 0.90 
 Government  1.24 0.94 0.76 0.74 1.58 
GDP  1.83 1.32 2.01 2.20 2.57 

Sectoral shares in GDP growth 
Agriculture and fishing  14.3 28.1 11.6 13.5 16.5 
Industry  33.6 14.3 46.7 33.0 33.1 
Services  52.1 57.6 41.6 53.5 50.4 
 
Notes: all values based on three-year averages; agriculture includes fisheries, transport includes communication. 
Sources: author’s calculations based on Smits et al., Dutch GNP (value added) and data appendices (deflators). 

 
the fastest expanding sectors in the economy, the added growth observed also derived from 
services and agriculture.  
 Having outlined the chronology of growth, the second main tenet of the debate on Dutch 
nineteenth century industrialization concerns its composition. Here opinion has evolved from 
a close identification of income growth with the evolution of production and productivity in 
manufacturing to that of a more even, or even fully balanced, role for agriculture and services. 

Some, in fact, have argued for a leading role of commercial services throughout the period 
considered. Moreover, starting with Van Zanden’s sectoral accounting studies, productivity 
growth in the economy as a whole is held to have accelerated in a systematic fashion after 
mid-century.76 
 To assess the economic performance at a disaggregate level that was behind the overall 
chronology of growth, table 2.5 sums up growth rates in value added for all main sectors in 
the economy. Looking at the results several things stand out. First, for all but the final interval 
considered Dutch nineteenth century growth was not in any sense balanced or part of a steady 
state. In fact, in spite of the undeniably commercialized and export-oriented character of much 
of agriculture, its path more closely resembles a classic pattern of dualistic development. In all 
except one of the intervals considered, growth in agricultural output and productivity was 

76 Van Zanden, Economische Ontwikkeling, 346-51; ‘Economische Groei’. 
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slower than that in the rest of the economy: in spite of its relative size (at the start it employed 
40 and 65 percent more people than services and industry respectively) its contribution to 
income growth was the smallest by far. The striking exception, of course, is the much-debated 
1830 to 1860 period of activist government policy and agricultural export growth. During this 
phase, agricultural output growth was in fact slightly faster than that in industry. Given its 
size, this also meant that it boasted a much higher share in overall economic expansion. This 
being twice that of industry, a reversion of the circumstances before 1830 prevailed. As the 
same sectoral shares in the overall growth of value added show, this situation again reversed 
with even greater force after 1860.  
 Clearly, then, economic development between 1830 and 1860 as it is measured here 
differed from that of the post-Napoleonic recovery, as well as from growth in later years. Not 
only can we observe a slowdown, but also a change in structure. The fact that during this 
period the share of the primary sector in overall growth amounted to no less than 28 percent 
while employing 41 percent of the workforce illustrates that productivity gaps were too small 
to drive industrialization. 
  All this in turn prompts the question whether the structural slowdown that emerged from 
the 1840s reflects an interruption on account of exogenous forces or policy effects. Other 
indicators that some extraordinary effects were at work are for instance the slump in building 
activity (given its relation to investment and urbanization) and the slowdown in the largest 
industrial sector, foodstuffs, which signals trouble in domestic demand. The second main 
observation is that, except after 1860, services consistently made the largest contribution to the 
growth of macroeconomic income. In view of the employment shares shown earlier (with 
services initially employing 18 percent more people than industry) and classic notions on the 
relative level of productivity in agriculture, this should not come as surprise. However, this 
prominence does not coincide with an equally large role in the dynamics of growth. This, 
instead, was largely determined by the changing fortunes of agriculture and industry. In only 
one period (1830 to 1860), the service sector had the highest growth rate, although this is the 
lowest across time and coincides with the wider slowdown. In two out of five periods, service 
sector growth was lower than that in industry, and during the last two periods growth in both 
sectors was evenly matched. In sum, although as convincingly shown by Horlings and Smits, 
sources of service sector growth also changed over time and it partakes in both slowdown and 
acceleration, its role in the chronology of development is more accurately described as a large 
and relatively even undercurrent. 
 The determinant factor in this respect was industrial growth, which experienced strong 
trend changes. Postwar recovery, post-1840 slowdown, the transition to faster growth after 
1860 and the changes of the 1880s: all are reflected in marked variations in the expansion of 
output. There are several more detailed aspects to this pattern. First, attention is drawn by the 
growth in foodstuffs before 1830 and after 1880, the latter in contrast with the relative 
industrial slowdown during these years. The price of food as influenced by agricultural 
deflation and the parameters of household demand here will prove determining factors. A 
second striking aspect is the strong growth in textiles, first during postwar recovery and later 
as part of the post-1860 transition. Accordingly, the role of this sector as a typical early driver 
also appears to hold in the Dutch case. Yet at the same time the sector slows to stagnation in 
the 1880s. Reduced growth applies to most secondary sectors during this interval, but together 
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with the deflation of a construction bubble (triggered by urban growth and concentrated 
infrastructural investment), this is the largest force behind the wider relative slowdown in 
industry. The metal sector also plays a remarkable role. Before 1830, it shares the role of food 
and textiles in strengthening growth and after 1860 it again adopts this position, while joining 
shipbuilding as the strongest contributor to the investment-driven phase of growth after 1890 
that so caught De Jonge’s attention.77 Equally remarkable, however, is the resilience displayed 
by this sector during the pre-1860 slowdown. Although, as elsewhere in manufacturing, its 
growth rate falls in comparison to the postwar recovery (when the engineering industry 
emerges on a very limited scale), this still remains by far the highest among all industrial 
sectors. The explanation here has to come from the strong effect that subsidization and the 
demand for machines, parts and repairs in mechanized sugar-refining and cotton textiles had 
on this small sector; at the time it accounted for no more than four percent of value added in 
manufacturing. 
 All in all, both during periods of accelerating welfare expansion and slowing growth it 
was primarily industry, not services that drove the change in overall rates, in spite of the 
latter’s dominant overall contribution to growth as such. Only during the last two intervals 
may this be said to have changed, with services stabilizing macro-growth after 1880 by 
compensating for a reduced pace in industry, and with the three main sectors achieving very 
similar growth rates in the years before 1913. A rejection of economic dualism to account for 
Dutch industrial change, which is a central notion in the ‘balanced growth’ literature, thus is 
unwarranted. The harvest of our observations, instead, is that the picture of nineteenth 
century sector performance is relatively complex—more so at any rate than the older ‘industry 
only’ or the more recent ‘atypical development’ schools of thought have argued. This qualified 
conformity to a dualistic development pattern invites the use of notions from the structuralist 
school of development thinking. Their usefulness, however, depends on the ability to take the 
parallel influences of regional differentiation, open economy mechanisms and a highly specific 
institutional context into account.  
 
The new deflators developed allow us to follow not only the growth of production but also 
that of foreign trade. As part of our broad view, we also want to consider the external 
component of growth and its implications for the analysis of what drove economic 
development and what changed its course after 1860. What does the chronology of trade add 
to the revised notions of the different phases of growth?  
 Table 2.6 combines the outcomes on the growth of trade with national accounts data on 
the development of the Dutch external position. Given the extensive role of initial staple 
trading and Rhine transits, we should not attribute too much significance to the growth of 
import or export volumes as such; the Netherlands was a net importer throughout nearly all of 
the nineteenth century. What can be said is that the development in each demonstrates the fact 
that the inherited openness of the Dutch economy further increased over the course of the 
nineteenth century. With the exception of the period before 1830, growth in trade volumes 
was much faster than that in output in each of the phases delimited. However, in present 
value, external equilibrium terms this is very different. After an initial postwar decline, the

77 De Jonge, Industrialisatie, 339ff. 
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Table 2.6. Dutch nineteenth century foreign trade and the current account, 1816-1912 
 
  1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Trade growth (percent per year) 
Imports  1.48 5.28 4.45 3.51 4.47 
Exports  -2.70 7.61 3.51 3.63 3.28 
GDP   1.83 1.32 2.01 2.20 2.57 
Share of net exports in growth  -16% 16% -18% -4% -44% 
 
 1816 1830 1860 1880 1895 1912 
 
Nominal export share and the current account (percent of GDP) 
Exports 20.4 8.4 41.9 55.0 60.0 58.3 
Trade balance -2.0 -11.1 0.2 -4.1 -3.0 -16.5 
Net primary incomes 6.3 7.5 9.1 7.0 6.2 5.4 
Service exports -1.6 0.3 0.9 0.0 0.3 0.3 
Current account 2.7 -3.3 10.2 2.9 3.5 -10.8 
 
Note: primary incomes include private and public remittances. 
Sources: Smits et al., Dutch GNP (trade data) and data appendices (deflators). All observations use three-year averages. 
 
share of exports in domestic product increased strongly during the 1830 to 1860 slowdown. It 
then stabilized up to 1913. Of course, the high percentages observed again reflect the large role 
of transits rather than that of net flows alone. Nevertheless, the trend change offers a first 
indication of the shifting role of foreign trade. Equally telling are the high level of export 
growth before 1860 and the significant gap between the growth of exports and imports during 
the same period. This reflects the integrated economic and colonial policies adopted after 1830, 
which included not only the mandatory production of tropical commodities on a fixed 
proportion of land whose revenues accrued to the government, but also the subsidization of 
industry and transport and the protection of colonial markets. Conversely, during all three 
phases of accelerating income growth (before 1830 and after 1860 and 1895) imports increase 
faster than exports. The same process is reflected in the contribution of net exports to the 
overall growth of output: positive only during the period of slowing growth and negative as 
the economy picks up speed. 
 Clearly, all this is in line with the development pattern sketched earlier. The period of the 
swiftest growth in foreign trade is also that of an upward trend in the terms of trade and active 
intervention in transport and production, driving a process of specialization away from the 
productivity frontier.78 The fact that pre-1860 growth to a significant extent rested on exports 
also resulted in a strong improvement in the current account. This moves from a deficit in 1830 
to a 10 percent surplus as a result of a trade balance that is shortly in equilibrium, combined 
with an early highpoint in the receipt of primary incomes. This in turn was driven by colonial 
remittances which were at a peak by the latter half of the 1850s. With public revenues 

78 The Dutch economy experienced rising barter terms of trade from the low in agricultural prices of the 1820s to the early 1860s. 
Relative to 1814, the gain amounted to 23 points, relative to 1824 70 points—illustrating the strong shock of postwar deflation. In 
the remaining period up to 1913 the terms of trade remained essentially stable (data appendix D). 
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declining in relation to colonial liberalization and strongly growing capital exports (with the 
East Indian colonies again featuring very prominently), the latter in later years acted as a 
substitute, stabilizing the share of income from foreign investment. After 1860 export shares 
then gradually stabilize, while import demand grows more directly with income. Dutch 
industrialization therefore also constituted a switch away from a process of export-led growth. 
Although the turnover and processing of tropical commodities continued to expand, the 
strong growth of agricultural exports subsided after 1860 (to return in the 1890s), halting the 
development of the previous period. At least from 1846 British Corn Law Repeal (which 
stood for wider agricultural protection), the Netherlands had been the largest exporter of 
livestock products to the British market by far. From the 1860s, it lost its dominance to new 
competitors, particularly Denmark, while also being crowded-out from international grain 
markets. At the same time, a downward shift in the net import of manufactured products 
relative to production is apparent up to the 1880s. The role of a comparative advantage in 
agricultural exports in development slipped and industry for some time became the most 
dynamic part of the economy. 
 Still, import substitution is not the same as industrialization driven by the external 
demand for manufactures. By the same token, aggregate trade growth cannot reveal from 
what point forward a further enlarged reliance on imported grains freed the economy from 
agriculture’s grip on resources. Based on Baltic imports, such a pattern of specialization had 
been at the heart of the Republic’s economic development from the early sixteenth century. 
Yet with the decline of industry and a shifting comparative advantage, it had been partly 
reversed from the late seventeenth century. Likewise, the question is when international price 
gaps on essential industrial inputs that were not part of Dutch natural endowments came 
down to such an extent as to dampen competitive restraints. Both from side of imports and 
exports, an important issue therefore is in what way the structure of foreign trade influenced 
the Dutch growth transition. 
 
 
  2.5. Structural change and the pattern of development 
 
From the various aspects of the methodological approach formulated in the introduction it 
follows that the step to faster income growth here is seen as an inseparable aspect but not a 
comprehensive expression of industrialization. While the current focus of growth theory may 
suggest otherwise, there is nothing innovative about this position. Following in the footsteps 
of Clark, Chenery and others, Simon Kuznets, in his pioneering comparative research 
stressed the relationships between the growth of output and income on the one hand and 
structural changes in the economy on the other. This is immediately evident from his 
definition of modern economic growth: ‘a sustained increase in per capita or per worker 
product, most often accompanied by an increase in population and usually by sweeping 
structural changes.’79 Growth goes together with a decline in the share of agriculture in the 
economy, whereas the prominence of industry and services in employment and output will 
rise. Parallel to this, capital-intensity will increase, a larger part of the population will be 
concentrated in cities, the mobility of goods, labor and capital will expand and the size and

79 Kuznets, Modern Economic Growth, 1. 
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Table 2.7. The composition of employment at census dates, 1807-1909   
 
 1807/8 1849 1859 1889 1899 1909 
 
Agriculture, fishing 43.1 40.3 40.4 36.5 34.1 30.4 
Construction 6.7 6.6 6.9 7.1 7.0 7.0 
Mineral extraction 0.2 0.2 0.2 0.9 0.8 1.0 
Manufacturing 19.3 24.2 24.3 23.6 24.8 26.2 
Trade 7.1 6.9 7.0 8.0 9.2 9.7 
Transport 4.5 6.2 6.3 6.0 6.0 6.8 
Government 3.8 3.4 3.5 3.5 3.0 3.1 
Domestic services 11.7 9.1 8.6 9.7 9.9 9.3 
Other services 3.6 3.2 3.0 4.7 5.1 6.4 
Total 100 100 100 100 100 100 

Annual turbulence (%)  0.15 0.07 0.16 0.30 0.43 

Agricultural %∆ per year  - 0.07 +0.01 - 0.13 - 0.24 - 0.37 
Industry %∆ per year  +0.11 +0.04 +0.01 +0.10 +0.16 
Services %∆ per year  - 0.05 - 0.05 +0.12 +0.14 +0.21 
 
Notes: turbulence is defined as ½∑│∆(Ni/N)│where N is employment and i defines each sector. Casual labor amounting to 
between 0.7 (1807/8) and 1.4 (1889 and 1899) percent of the labor force was distributed proportionately. Shifts in employment 
shares are calculated as the difference between successive observations, divided through by the length of the interval. 
Sources: data appendix A. 

 
structure of companies will change. These structural shifts in their turn are seen as a cause 
of continued growth: a different use of resources will in itself contribute to the increase of 
productivity and income. 
 The question therefore is in what way these various forms of structural change matched 
the chronology of income growth in the Dutch case and how, in combination, this redefines 
the issue of industrial retardation. To answer this, table 2.7 first summarizes the results of 
the nineteenth century censuses that allow for a reconstruction of the occupational structure 
of the Dutch economy.80 In interpreting this table one should first of all be aware that the 
successive columns define time intervals of a varying length. For this reason, the change in 
employment shares for the main sectors is also presented on an annual basis. Secondly, we 
should filter in the exceptional circumstances that prevailed in the years of the reconstructed 
1807/8 census. Enduring international conflict and the recent imposition of the Continental 
system are certain to have had strong allocational effects. These are likely to have depressed 
various forms of urban employment, while stimulating that in agriculture. Although in 1807 
the effects of the Continental system were still limited, prices for imported inputs had again 
risen with the resumption of hostilities in May 1803 and the effect of the battle of Trafalgar 
(October 1805) on British naval supremacy. In fact, as summarized from the literature, over 
the longer term Dutch industrial output had at least stagnated in relation to the sequence of 
international conflicts since 1780. Moreover, with the census stretching across 1808 (the first 
year of enforced controls) and being supplemented with data from the Régistres Civiques in 

80 For details on reconstruction and the underlying absolute numbers see data appendix A. 
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1811-3 (when commerce was at a low) its reconstruction is slanted towards later effects. The 
Admiralty data presented before and the earliest national trade statistics reflect the same 
process of a shift in the allocation of resources that persisted across the Batavian years. The 
11.1 million pounds (or 5.5 thousand tons) of dairy exported from the two main Admiralties 
between 1789 and 1792 compare to 15.8 thousand tons at the national level between 1802 
and 1809, which is a difference that is far too large to be accounted for by the selectivity of 
the earlier estimate. Likewise, after the catch-up boom in the grain trade that followed the 
Treaty of Amiens, the total net import of rye and wheat averaged out at 32 thousand tons, 
which amounted to a further reduction from the 33 thousand ton registered for Rotterdam 
and Amsterdam in the early 1790s.81 
 With the early results thus reflecting an enlarged agricultural employment share, there 
is likely to have been a postwar correction, driven by the restoration of grain imports and 
the strong price fall of the 1820s. The result is that any observed decline in the share of 
primary employment before the 1849 census is likely to be influenced by this effect. In effect, 
to assess the labor demand effects of structural response in agriculture, chapter 3 constructs 
continuous estimates of employment that are based on the relation between farm work and 
the size of the rural population, for which a wider number of observations is available. 
Between 1807 and 1814, these projections suggest a rise in the three-year average employment 
share from 42 to 45 percent, followed by a decline to 40 percent by 1830. This is the level which 
then persists up to the 1859 census.82 Granted, these are not major shifts. Yet as table 2.7 
shows, they were significant in the Dutch context. As such, they illustrate the early changes in 
employment and the allocational rigidity of the agricultural export model. That said it should 
be borne in mind that the 43 percent employment share for farm labor in 1807/8 is very low 
in a comparative sense. Only the British share appears to have been lower (at some 34 
percent according to the estimates by Deane and Cole).83 As is shown in table 2.9 below, the 
European norm for the primary employment share at the 1810 Dutch income level per head 
was over 60 percent. 
 For the decade between the 1849 and 1859 censuses we can show that structural change 
in labor allocation remains absent. However, with the next occupational census in 1889 it is 
precisely for the critical period of accelerating growth after 1860 that evidence on the 
distribution of employment is thirty years apart, causing uncertainty about the start of the 
structural shift out of agriculture. In fact, using the same reconstruction of agricultural 
employment already cited and similar estimates for all nonagriculture, it turns out that a 
reduced absorption of rural labor should be traced to the mid-1870s. Of importance to later 
analyses are the developments in the shares of industry and services. Between the 1859 and 
1889 censuses, it is the growth of service sector employment that accounts for the shifting 
distribution of labor. 
 As for industry, up until 1889 its employment share hardly rose at all; manufacturing’s 
share even declined somewhat, while that in construction and mineral extraction increased. 

81 Sources: as in table 2.3 and ARA, Collectie Gogel, 104, as summarized in Horlings, Economic Development, 346-54. 

82 On this series and the reconstruction procedure followed see annex 3.2. Note that in order to achieve a full subdivision, 
casual labor here is distributed proportionately and this affects the employment shares cited (which correspond to table 2.8). 

83 Deane and Cole, British Economic Growth, 142; the estimate is also accepted by Crafts (British Economic Growth, 15). 
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At the same time, the national accounts clearly document strongly growing industrial 
output during these years. With a growing population and labor force, a stable employment 
share of course still implies an increasing number of jobs.84 Even so, the combination of high 
output growth and an unchanging employment share suggests strong advances in labor 
productivity that are unmatched by a similar pace of recruitment. Employment in the textile 
industry even declined in an absolute sense (by 2.6 percent of its 1859 value). All other 
manufacturing sectors did gain in employment, but only printing, diamond cutting and 
utilities expanded their workforce at a rate faster than that realized within the service sector. 
As the annualized changes in employment show, this changes from the 1890s. Employment 
growth in manufacturing then becomes a driving force of structural change, with that in 
services also accelerating. The combined effect of these changes is that nonagricultural 
employment expanded much faster than during the preceding phase, pointing to a 
fundamental shift in the labor market equilibrium and the sources of growth in production 
and income. 
 Structural change in employment, then, occurred from the mid-1870s, with a hastening 
in the shift away from agriculture from the deflationary 1880s. Even so, it should be noted 
that the 10 percent decline in the primary employment share between 1859 and 1909 was at 
best modest in comparative terms. The European norm over the whole of the Dutch 
nineteenth century income range was a fall in the employment share of more than twice this 
number (see table 2.9). The typology that seems most fitting is that of a low-powered 
dualism, albeit with its own idiosyncrasies with respect to the productivity of agriculture 
and resource allocation between industry and services. The rate of job turbulence—a 
measure of the proportion of employment changing between sectors—tells a similar story: 
small numbers shifting before mid-century and even less in the next decade, followed by 
ever larger flows.85 
 These conclusions from the census results can be supplemented with information on 
the composition of production. Figure 2.5 shows the proportions of industrial, agricultural 
and service sector output over time. These are numbers in constant, 1913 prices. 
Accordingly, the divergence in prices, which was especially strong between agriculture and 
industry, has been removed from the comparison; these are volumes for a specific set of 
relative prices. As a result, the absolute values of the ratios shift with the choice of the 
benchmark year, but by a constant factor only; their profile remains unchanged. Changes in 
output differ of course from those in employment on account of progress in productivity. 
And especially from this vantage the pattern shown is informative: in the case of the 
distribution of output the start of structural change clearly does pivot around the 1860s. For 
the preceding period a separate look at agriculture further endorses the analysis so far: after 
1814 its nominal share in output falls until the mid-1820s (in part due to falling prices) and 
then rises until the 1850s (with the high prices caused by the Crimean War partly propping 
up the result), before structurally declining after 1860. In real terms, the output share of 
agriculture falls up to 1830 and then remains constant before a structural decline sets in 
from the 1860s forward. Yet contrary to employment, the dynamics in output shares during 

84 Between 1859 and 1889 industrial employment increased from 415.5 to 547.8 thousand. 

85 The concept of job turbulence derives from labor economics. See Layard et al., Unemployment, 293-4. 
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Figure 2.5. The ratio of value added in industry and agriculture and in industry and services, 1814-1913 
(value added at constant, 1913 prices). 
Note: estimates of real value added in agriculture use the correction to feed inputs from annex 3.1. 
Source: author’s calculations on data from Smits et al., Dutch GNP (value added and service deflator) and data appendices B and C 
(agricultural and industrial deflators). 

 
this phase is concentrated between agriculture and industry. This suggests that the change 
in relative productivity levels was largest between these sectors. In the 1860s and 1870s, 
industrial output growth also outstrips that in services, while in later years the distribution 
of production between these sectors remains unchanged.  
 This strong dualism temporarily changes to a pattern of more evenly spread growth 
from the end of the 1880s. The broad cause here was the convergence in sectoral growth 
rates noted earlier, with that in industry at a reduced level and those in agriculture and 
services accelerating. However, as the figure shows the chronology was less unequivocal 
than benchmark estimates suggest. It was only with the standstill in construction noted 
earlier and the slower growth in manufacturing during the 1880s and early 1890s that the 
industry-to-agriculture ratio stabilized. Even so, this again turned upward from the early 
1900s. Behind this was renewed expansion in the building trades and stronger growth in 
services and manufacturing. 
 An important conclusion of the preceding is that the period roughly between 1860 and 
1880 was special in the sense that faster macroeconomic growth was driven by productivity 
gains in industry (since, as we saw, employment growth is faster in services, while output 
nevertheless grows faster in industry). This constitutes a first step in explaining the Dutch 
growth transition: if we can account for the acceleration of productivity growth in 
manufacturing and its effects on the structure of production, we will have come a long way 
in accounting for the initial mechanisms of faster growth and structural change. This should 
then be followed up by an account of the changing pattern of growth after 1880. This not 
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only shifted towards a more balanced growth of labor input and productivity in industry, 
but also included faster growth in services and agriculture. For the period before the 1860s, 
it is clear that the output share of industry declined. This, in turn, was preceded by gains 
during the first post-Napoleonic year. 
 As a reflection of changes in the composition of employment, figures on urban 
development confirm the same chronology: enhanced urbanization in the years after 1815, 
stagnation between the 1829 census and mid-century, and rates of city growth that accelerate 
after 1870 and peak in the 1880s and 1890s (table 2.8). Indeed, while in the rest of the country 
urbanization already advanced slowly after mid-century, within Holland it did not increase 
until the 1870s. Given the even slightly faster expansion of its cities, this was caused by a 
relatively higher growth of the rural population. Opposite to these changes stands the 
structurally slower increase in the urban population from the 1830s. With production growth 
in industry slackening and an increasing part of income being earned in labor-extensive 
international services, the growth of nonagricultural labor demand also slowed. And while the 
subsidization of especially textiles and shipbuilding under the NHM from the 1830s was 
frequently guided by employment motives (at the price of sustaining inefficiency), this offered 
little compensation for the effect that the lagging growth in output had on employment. In 
fact, at the given wage cost there was a structural rise in underemployment.86 Moreover, the 
decline in city growth was even stronger outside the west, showing it to reflect a general 
reaction in labor supply. The complement to this development was intensification in inland 
farming, which restrained the migration of labor to the cities. Urban demographic forces in 
turn sustained a natural increase that was no higher than between 0.1 and 0.2 percent per year 
(data appendix A). 
 A further aspect of nonagricultural development concerns the difference between urban 
growth rates for Holland and those in the rest of the country already referred to. This reflects 
the shifting spatial structure of growth. First, the postwar recovery up to the 1829 census 
seems to have affected the urban economy of the inland provinces to a larger extent, as city 
growth is faster outside the western core. Up until the 1870s the results are then very similar, 
with a greater initial decline and a lower level of urban growth in the outer provinces. This, 
again, suggests that both the preceding slowdown and the first stage of faster growth were 
very much macroeconomic phenomena. Still, underneath shifts do occur, with the changing 
economic prominence of Amsterdam and Rotterdam as the prime example. In spite of all 
efforts devoted to a reassertion of its position (ranging from the costly construction of the 
Noord-Hollands kanaal to the focus of NHM policies), Amsterdam attracted much less 
additional labor throughout. By contrast, Rotterdam, while not totally escaping the effects of 
the mid-century slowdown, grew at a much more consistent pace. The underlying forces 
here were the continuing expansion of transit Rhine-trade and a broad shift in becoming the 
main entry point for imports, both for colonial wares and transatlantic grains. From the 
1870s, differences in urban growth between core and periphery then became more 
pronounced, as labor market flows towards the west increased. City growth was fastest in 
South-Holland, with that in North-Holland and the industrial concentrations of Overijssel and 
Brabant following. Across the full period of renewed urbanization after mid-century, the

86 See figure 4.4 and table 6.12. 
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Table 2.8. Urban development between census dates, 1815-1909  
 
 1815 1829 1849 1869 1889 1909 
 
Urban inhabitants (103)  
Amsterdam 180.2 202.4 224.0 264.7 408.1 566.1 
Rotterdam 58.6 72.3 90.1 116.2 201.9 418.0 
Holland 406.6 483.3 560.1 679.4 1045.2 1646.4 
Non-Holland 227.6 295.3 337.4 401.9 558.2 780.8 
The Netherlands 634.2 778.6 897.5 1081.3 1603.4 2427.2 

Annual urban growth 
Amsterdam  0.77 0.51 0.83 2.16 1.64 
Rotterdam  1.41 1.10 1.27 2.76 3.64 
Holland  1.15 0.74 0.97 2.15 2.27 
Non-Holland  1.86 0.67 0.87 1.64 1.68 
The Netherlands  1.37 0.71 0.93 1.97 2.07 

Rate of urbanization 
Holland 52.7 53.9 53.5 53.3 58.7 65.9 
Non-Holland 15.8 17.0 16.6 17.3 20.4 23.2 
The Netherlands 28.6 29.7 29.1 30.1 35.5 41.1 
 
Note: measurement of the urban population is based on the 34 largest cities, which is very close to a criterion of 10.000 inhabitants 
in the 1849 census and 20.000 inhabitants at the time of the 1909 count. 
Sources: data appendix A. 

 
cities that expanded the most were Rotterdam, the administrative center of The Hague and 
the smaller industrial towns of Overijssel (Hengelo and Enschede), Brabant (Tilburg) and 
Gelderland (Nijmegen, Arnhem and Apeldoorn). And while the role of the urban west as the 
gravitational point of the economy thus in the end was sustained, this wider spread should 
serve as a reminder that it is inapt to understand the duality of Dutch industrialization only in 
such terms. 
 Structural change in resource allocation, then, undeniably formed an integral part of the 
Dutch nineteenth century economic transition, deconstructing the notion of an idiosyncratic 
pattern of balanced growth. What is more, its timing coincided with the chronology of 
growth itself: faster growth went hand in hand with fundamental shifts. This should now be 
evident for the sectoral distribution of output and employment. But as figure 2.8 shows, a 
similar conclusion holds for the macroeconomic rate of investment. In due course, we will 
find structural change to also have applied to rural-to-urban migration, applied technology 
change and the industrial use of coal. In all cases, the fundamental question is that asking 
after the mechanisms involved. 
 At the same time, this relationship was not uniform across all aspects. As already noted, 
while there was an undoubted structural break in the distribution of output between 
agriculture and other sectors after 1860, it was only later that this translated into larger labor 
market flows aimed at the urban economy. In addition, the chronology of structural change 
was more diversified for precisely those aspects that formed the original vantage of the 
retardation debate: mechanization and firm size. While decidedly changing from the 1860s, 
these only really accelerated later. In a 2003 paper, Van Gerwen and Seegers made an
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Figure 2.6. The macroeconomic rate of investment, 1814-1913 (percent of gross domestic product) 

Source: Smits et al., Dutch GNP with underlying investment estimates by Albers, Capital Formation and Groote, Kapitaalvorming. 

 
elaborate effort at demonstrating that growth in industrial firm size only took-off from the 
1890s.87 The conclusion drawn on this basis was that the Dutch case allows for parallel 
interpretations of industrialization, depending on whether a criterion of faster growth or the 
modernization of industry is used. This position essentially reverts to claiming a one-on-one 
relation between industrialization and the mechanization of larger industrial firms. In the light 
of the documented changes in the structure of growth after 1860, it also creates a juxtaposition 
that is unhelpful. For all appearances, the Dutch growth transition was not a one-off: its 
mechanisms changed from the 1880s, and we should seek to account for this. The answers will 
come from agricultural labor release and specialization, the role of services and the shifting 
sources of industrial growth. 
 
In the light of the idiosyncratic nature traditionally ascribed to the Dutch growth transition, 
a remaining question is how the associated pattern of structural change compares to that of 
other industrializing nations. While the new growth accounts may have pushed the ‘balanced 
growth’ hypothesis off-the board, the question remains how exceptional the Dutch case really 
was. Is it just its chronology that begs explanation, or does this extend to the pattern of 
development? 
 In order to study the stylized characteristics of economic development and to develop a 
yardstick for national experiences, the development literature has analyzed correlations 
between per capita income and a broad range of economic indicators, such as the sectoral 
structure of the economy, levels of urbanization and school enrolment ratios. Based on the

87 Van Gerwen and Seegers, ‘Industrialisatie.’ 
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Table 2.9. Comparative development characteristics: the Netherlands compared with the European norm 
at Dutch per capita income levels, 1810-1910  
 
 European norm The Netherlands  
 1810 1850 1870 1910 
 
Income level (1990 $) 1515 2306 2660 3726 1515 2306 2660 3726 
Urbanisation ≥ 20000 8.4 22.8 26.3 36.4 19.0 21.0 24.1 40.4 
Urbanisation ≥ 2500 21.9 34.3 38.4 48.0 36.2 36.6 38.4 54.8 
School enrollment 18.4 20.6 44.5 54.8 n.a 41.4 44.2 49.1 

Labor allocation (employment shares)        
Primary 63.7 50.5 46.1 35.2 43.1 40.6 39.0 29.6 
Secondary 18.4 28.5 32.0 40.3 26.2 31.0 31.4 34.7 
Tertiary 17.9 21.0 21.9 24.4 30.8 28.4 29.6 35.7 

Resource allocation (GNP shares) 
Primary 46.1 34.5 30.8 21.9 26.3 25.7 29.9 18.9 
Secondary 21.5 26.3 27.8 31.5 24.3 26.1 24.0 31.2 
Tertiary 32.4 39.2 41.4 46.6 49.5 48.2 46.0 49.9 
Exports* 11.6 14.9 16.3 20.7 20.6 19.4 63.1 55.7 
Private consumption 81.4 78.6 77.7 75.5 65.4 68.7 79.2 76.7 
Gross private investment 12.3 15.0 15.9 17.9 7.8 7.0 8.7 12.8 
Government spending 7.5  6.9 6.7 6.1 15.4 14.2 11.3 9.4 
 
Note: * the Dutch figure for 1810 is an average for 1807-9 (no trade data or GNP estimates available due to Continental system). 
Source: Van Zanden and Van Riel, Strictures, 265; based on Burger, ‘Dutch Patterns’ (with adjustments based on Smits, Dutch GNP). 

 
methodology of ‘growth equations’ developed by Chenery and Kuznets in the 1960s, the 
result of this type of analysis is given by stylized patterns of economic change that link per 
capita income to various economic and socio-political indicators.88 For nineteenth century 
Europe, such patterns were modelled by Crafts and Burger. By analyzing differences 
between the stylized European pattern and national development, we can gain insight into 
the specific features of the latter.  
 The result of these efforts as applied to the Netherlands is reported in table 2.9, with 
income levels measured in 1990 dollars used as the reference base. It shows that initial levels 
of urbanization in the Netherlands were much higher than was the regular case in Europe at 
similar levels of per capita income; the same applies to enrolment in primary education and 
its likely effect on basic literacy. However, at the level of smaller as well as larger towns the 
headstart in urbanization was lost by 1850, which is fully explained by the stagnation in 
Dutch urbanzation. By contrast, at the income levels realized after 1850 Dutch urban growth 
is again above the average. Apart from the relative size of exports, which was a direct 
consequence of the specific openness and specialization of the economy, a further striking 
aspect of the Dutch development path is the strongly lagging level of investment and the 
resultant slow growth of capital-intensity until very late. Given the high level of wealth 
accumulation this raises important questions on saving, crowding-out through the public 
demand for capital and the efficiency of markets. Likewise, government spending as a share 

88 Crafts, British Economic Growth, 50ff.; Burger, ‘Dutch Patterns’.  
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of domestic product was higher throughout, but especially at the income levels that held up 
to mid-century. And lastly, private consumption is relatively low up to the period between 
1850 and 1870. 
 All of these conditions and their role in the development process beg explanation. Most 
important, however, is the fact that the structure of the economy was atypical: the share of 
agriculture in output was much lower than would have been expected, whereas the shares 
of industry and particularly services were consistently higher. In other words, the relatively 
modern structure of employment and output that held sway from the start of the nineteenth 
century forward did not result in a comparably high level of income: productivity did not 
match the early progression in terms of structural change. Moreover as urbanization already 
suggested, especially the agricultural output share changed very little before the second half 
of century. This suggests two things. First, that the returns on structural change were larger 
for ‘industrialized’ growth. Using labor allocation as an indicator, per capita income 
according to the ‘European norm’ at the Dutch 1810 level of primary employment is nearly 
two times higher; based on output shares it is even more than double. Secondly, it reveals a 
hold-up in the joining of the bandwagon of faster productivity growth: the changes 
associated with growth before the 1870 benchmark clearly were no match for those 
attending the same shift in per capita income elsewhere. The conclusion therefore is that the 
Dutch economic legacy was strongly deterministic with respect to the structure and initial 
pace of industrialized growth. 
 In his study of structural change for Britain, Nicholas Crafts found similar deviations 
from the European norm at the start of the period considered.89 But in the period up to 1870 
the Netherlands are converged upon by the rest of the Continent, folding into the 
mainstream development thereafter. Britain, by contrast, continues on its special path 
throughout the nineteenth century, which Crafts ascribes to a strong comparative advantage 
in industrial exports. One way, therefore, to interpret the deviant development of the Dutch 
economy up to the last quarter of the century is that it was in this period that the traverse 
from a ‘pre-industrial’ to an ‘industrial’ economic structure was completed. And although 
its eighteenth century stasis was traded for modest and, as we saw, for some time even 
faltering growth, from the last decades of the nineteenth century onwards the Dutch 
economy then followed the European norm, as a new relationship between growth and 
structural change was established. 

89 Crafts, op. cit., 55. 
  



 
 
CHAPTER 3  

 
 
  Prices and structural response in agriculture 
 
 
  3.1. The issues: agriculture and industrialization 
 
The literature of nineteenth century industrialization conceives of the role of agriculture along 
three complementary lines. First, domestic farming is seen as the still dominant force in the 
provision of foodstuffs. Due to the inelastic nature of the demand for food in pre-industrial 
society, large harvest swings and limited productivity growth this role is held to have resulted 
in a strong and only gradually diminishing influence on welfare and even demography. This 
essentially is the perspective of the escape from the irregular crise d’existence or structural 
Malthusian trap. Second, agriculture is seen as the principal source of migrant labor to meet 
the increasing demand of industry and services. And thirdly, agriculture itself may constitute 
a source of faster welfare growth, typically so in relation to enhanced exports, urbanization 
and consumer spending. 
 The historiography of Dutch nineteenth century industrialization reflects the emphasis 
placed on each of these aspects over the course of development thinking. In its early stages, 
late nineteenth century political debate on inequality and rural displacement spilled over into 
a literature that identified domestic demand and the cost of food as main levers of a lagged 
industrialization. As such, early works echoed the controversies of the classical economists 
over population growth, agricultural productivity and the stationary state.1 By contrast, the 
next generation of historical interpretation, stretching from Brugmans in the mid-1920s to De 
Jonge in the late 1960s, saw virtually no role for agriculture beyond that of a deadweight in 
productivity growth and a reservoir of migrant labor, certainly not as a prominent source of 
growth and modernization. Indeed, the theoretical framework and resultant terminology used 
identified productivity growth with industrial development. This in turn changed with the 
writings of De Meere and Griffiths in the 1980s, which posited a balance between the 
contributions of agriculture, industry and services, and an evenly paced growth process as of 
the 1830s. With adjustments in the chronology of growth, this view was strengthened by Van 
Zanden’s first quantitative study of agricultural development, stressing a mid-century change 
to ‘modern economic growth’ on account of international trade liberalization and a revival of 
the urban economy. Finally, Van Zanden and Van Riel more recently argued that while 
agriculture did indeed constitute a source of eventually faster growth, its earlier prominence 
on the basis of a comparative advantage exacerbated by liberalized trade ossified the structure 
of output and employment.2 
 What binds these views is their implicit reliance on assumptions regarding relative prices, 
the functioning of markets and behavioral parameters in accounting for the development 

1 The main example of this view is Henriëtte Roland Holst’s 1902 Kapitaal en Arbeid in Nederland, which (in I-4) emphasizes 
poverty and depressed demand as a result of high food prices from the 1840s, followed by rural displacement after 1880. 

2 Van Zanden, Economische Ontwikkeling, 346ff.; Van Zanden and Van Riel, Nederland, 237ff. 
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pattern observed. Prices and their effects are crucial to each of these interpretations. This not 
only concerns output prices but also the cost of physical inputs, rented land, farm labor and 
capital goods. Yet a systematic reconstruction of agricultural prices has been absent from the 
Dutch debate.3 Only grain prices have been studied in some detail, while other prices have 
only been retraced for benchmark dates or by means of incidental, local series with an 
unknown representativeness. In fact, agricultural history has kept its distance from a distinct 
role in the industrialization debate, focusing instead on the origins and causes of regional 
specialization, with only limited efforts devoted to a quantification of costs and returns over 
time. With the exception of the studies by Van Zanden, Priester and Knibbe, accounts of 
nineteenth century agricultural development have used incidental series or stylized 
impressions of price movements only.4 
 In doing so, most attention was given to the structural increase in the price of livestock 
produce after mid-century and the effects of the grain invasion from the 1880s. The basic 
query was then to judge the entrepreneurial responsiveness of farmers by the extent to which 
these abandoned arables in favor of pastoral agriculture or modernized their production 
methods in response to foreign competition—with examples varying from the early extension 
of pork exports to the adoption of cooperative dairying. The long-held view in this respect was 
that by 1880 Dutch agriculture had slipped into backwardness and was forced into 
modernization only by falling prices and a loss of competitiveness. However, building on 
work by Van der Poel from the 1960s, more recent studies have argued that modernization 
ranging from the use of early fertilizers to that of steam engines in drainage was already 
underway from the 1850s.5 Similarly, by using explicit prices in combination with the specifics 
of tenure and soil agronomics, Priester’s analyses of arable agriculture in Groningen and 
Zeeland (where a transition was not forthcoming) showed the erroneous nature of earlier 
critical conclusions.6 Upon taking these various influences into account, tenacious patterns of 
specialization proved to have been a perfectly rational response. When focusing on the role of 
agriculture in industrialization, this approach can be supplemented with macroeconomic 
questions such as that on the extent of regional price gaps. Through prices, improvements in 
market integration (or a lack thereof) will tend to influence structural response in output and 
employment, which forms a pivot of the industrialization debate. Similarly, competition for 
labor with other sectors and an increasing demand for a strongly inelastic supply of land are 
likely to have influenced wages and rents. In short, a debate on producer choice informed by 
notions of equilibrium thinking, behavioral parameters and composite price incentives thus 
far has been lacking. 
 In this chapter a systematic reconstruction of prices for all main agricultural products and 
inputs is used to address the role of agriculture in the Dutch growth transition. Its key 
question is that asking after the mechanisms of structural change in the pace of growth and 

3 The principal work on grain prices so far is that by Tijms (‘Prijzen van Granen’). See data appendix B on its use here. For the 
years after 1850, Knibbe (Agriculture, 239ff.) does assemble a systematic dataset, but this is based on incidental local series. 
4 Van Zanden, Economische Ontwikkeling; Priester, Economische Ontwikkeling; Geschiedenis; Knibbe, Agriculture. 

5 Van der Poel, Honderd Jaar; Van Zanden, Economische Ontwikkeling, 145ff.; Knibbe, Agriculture, 123. 

6 Priester, op cit. Note that this debate resonates with the British discourse on entrepreneurial failure in agriculture between 
the 1873 start of deflation and the 1890s; cf. Fletcher, ‘Great Depression’; Hunt and Pam, ‘Prices’. 

  



 Prices and structural response in agriculture       85 
 
labor release: when did each apply, with what effect and how does this affect the retardation 
debate? Answers to these questions are obtained, first, by using new composite deflators to 
arrive at estimates of growth in production, productivity and foreign trade, elaborating on the 
global results presented earlier. Second, I look at the extent to which agricultural markets were 
integrated, as price convergence is likely to have influenced producer choice. Subsequently, 
prices for agricultural produce, material inputs, land and labor are used to track the incentives 
confronted by farmers over the course of time. With a systematic reconstruction of prices now 
being available, it makes sense to see if this information throws a different light on some of the 
dominant hypotheses. Thirdly, I assess the impact of costs and prices by estimating output 
supply functions, using micro-economic theory to widen the range of potential mechanisms 
that may have shaped production decisions. Finally, we want to examine the relation between 
agricultural development and the labor market. When did the rural absorption of labor 
change, and did this act as a catalyst of industrialization or did it merely react to autonomous 
changes in the cities?  
 
 
 3.2. The context: the historiography of agricultural development 
 
There is little disagreement about the notion that the role of agriculture in the Dutch growth 
transition was strongly influenced by its exceptional development during the early modern 
period. Well before the trade shocks of the Napoleonic years, the primary sector was 
characterized by a high level of regional specialization and associated commercialization: from 
a high level of product specificity and productivity along the coastal rim, to still dominant 
forms of convertible husbandry on the sandy soils of the east and south. Within the first group 
arable farming dominated in Groningen and Zeeland, whereas specialized livestock farming 
was concentrated in Holland and Friesland. As a result of this differentiation, the role that was 
played by factor- and product markets in agricultural development also varied. The smaller 
farms in the east and south mainly used family labor, employed limited livestock numbers 
and worked rented lands, whereas the larger farms of the west and north employed hired 
labor, held substantial numbers of cattle and horses and mainly consisted of land that had 
effectively passed into ownership. While the extent of eighteenth century changes in especially 
eastern farming methods and productivity have been subject to debate, it is fair to say that by 
the start of the nineteenth century the regional structure of Dutch agriculture still largely 
answered to this basic pattern.7 
 The level of specialization achieved also changed agriculture’s macroeconomic role. 
Specialized exports had been mirrored in substantial grain imports since the second quarter of 
the sixteenth century, although there is evidence of a return to a larger degree of self-
sufficiency over the course of the eighteenth century. This, in turn, is held to have caused a 
relapse in the sensitivity of aggregate demand to widening fluctuations in the price of staple 
foodstuffs.8 Even so, at the start of the period considered Dutch agriculture, in spite of its 

7 Van Zanden, Economische Ontwikkeling, 30-51; Bieleman, Five Centuries, 79ff.; Boeren, passim. 

8 Cf. De Vries, ‘Production’ on the late-eighteenth century production and consumption of wheat, with special reference to the 
role of Zeeland and Faber, Dure Tijden, on grain price variability and its effect on aggregate demand. 
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comparatively low employment share, ran a trade balance surplus.9 As a result, agricultural 
production also played a decided role in determining the economy’s external equilibrium as 
industrial exports declined. Nonetheless, given the early modern differentiation described, the 
historiography of agricultural development exhibits a strong regional focus.10 Thus, the 
various studies that make up the agricultural history literature share an emphasis on local 
factors in accounting for the development observed. The first analysis of agricultural change 
from the wider perspective of the nineteenth century growth transition was Van Zanden’s 
1985 study, based on the use of growth accounting. This was eventually followed by Knibbe’s 
1993 reconstruction of value added after 1850.11 
 The dominant hypotheses on agricultural development to have sprung from this literature 
combine analyses of regional changes in specialization and production growth into notions of 
development on a national scale. According to Van Zanden’s initial assessment, the years 
between 1810 and 1850, in spite of emerging growth in especially eastern agriculture, overall 
constituted a period of near stagnation. Population growth and its effect on labor supply, 
international protectionism and a decline in home demand formed the main levers of this 
argument. While inland agriculture grew on the basis of an intensified use of labor, higher 
milk yields, larger cattle stocks and growth in marketed supplies, coastal commercialized 
farming (dominated by dairy, Groningen oats and Zeeland wheat) was argued to have stalled 
as a result of shielded export markets and urban stagnation. By emphasizing a differential 
response in factor demand and output growth between the inland provinces (especially in the 
east) on the one hand, and that of the specialized farms of the coastal rim, this hypothesis has 
become a principal focus of debate on regional agricultural development prior to 
mechanization. Bieleman for instance challenged the notion of labor intensification emerging 
in relation to population numbers and improved market integration by emphasizing an earlier 
transition to a more labor-intensive use of vegetable manure in eastern agriculture. In this 
view, higher initial yields and the use of arable production as an input for marketed livestock 
products are believed to have been the outcome of an earlier, eighteenth century adjustment to 
relative prices and rising taxation.12 
 However, it is with regard to the second half of the century that there is an explicit clash 
between orthodox and revisionist views. Originating from policy-driven analyses within the 
newly formed Department of Agriculture in the late 1890s, the classical view of this period is 
one of initially high prices and incomes that are paralleled by a lack of modernization and 
gains in productivity.13 By contrast, the more recent historiography of agricultural 
development conceives of the first three decades after 1850 as a period during which the sector 
played a prominent role in the transition to faster growth. High output prices and rising 
exports are held to have stimulated not only agricultural production, but also the wider 
demand for industrial products and services. The origins of this development are traced, first 

9 Van Zanden, Economische Ontwikkeling, 140, 356. Also see table 3.3 below. 

10 Cf. Priester, op cit. (on Groningen and Zeeland); Bieleman, Boeren (Drenthe); Faber, Drie Eeuwen (Friesland); Van der Woude; 
Noorderkwartier (North-Holland) and Baars, Geschiedenis (on the ‘Bijerlanden’ farming region south of Rotterdam). 

11 Van Zanden, Economische Ontwikkeling; Knibbe, Agriculture. 

12 Bieleman, Boeren, passim, and ‘Boeren’ on this specific debate. 

13 Löhnis and Sickensz van der Cloese (1898), ‘Landbouw’; Löhnis, ‘Regeeringszorg’ (1913). 
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and foremost, to the effects of free trade. From the 1846 Repeal of the British trade laws, a 
wave of liberalization is thought to have swept across European markets. Dutch agricultural 
exports are held to have increased rapidly as a result, especially so in the case of livestock 
products.14 Together with the effects of renewed urbanization and a rise in food consumption 
this is believed to have boosted rural income and the demand for manufactures. Within 
agriculture itself, it is also thought to have completed the transformation of production on the 
sandy, diluvial soils of the east and south. From a situation in which especially rye formed the 
staple output, an enhanced specialization in the production and marketing of livestock 
products is argued to have emerged. Cheaper transport working through the extension of 
roads and waterways is believed to have played a determining role in this process. However, 
those arguing for earlier agricultural growth at the same time emphasize gains in transport 
efficiency before mid-century.15 On the whole, opinion on this period seems to have converged 
to the modernist view, although there are aspects of rural development in these years that are 
difficult to square with the image of a homogeneous process. As we have seen, urbanization 
and income growth as sources of demand stalled until the 1860s. In addition, there are 
indications that production growth and intensification were faltering before the 1880s. And a 
declining competitiveness in dairy exports has been in evidence ever since its fiercely debated 
manifestation in the early 1870s.16 
 As an extension of the views sketched, the literature is also of two minds on events after 
1880. Orthodox historiography thinks of this period as one of agricultural crisis, mainly as a 
result of falling prices and postponed modernization. By contrast, the revisionist view—most 
explicitly formulated by Van Zanden—conceives of the period as being characterized by 
exacerbated innovation and growth, amounting to a ‘First Green Revolution’.17 While agreeing 
that agricultural incomes may initially have fallen, the effects of mechanization, the widening 
use of artificial fertilizers, the mass-import of feed (a further enhancement of specialization) 
and the emergence of the cooperative movement in agricultural finance and dairying are 
emphasized. As such, these are seen to follow-up on earlier modernization from the 1850s. In 
consequence, it is argued that ‘production and productivity increased as never before.’18 The 
main incentives for this modernization are traced to long-term trends in the relative scarcity of 
land and technological change in production methods, rather than the acuteness of the 
agricultural crisis. In relation to this, gross output between 1880 and 1910 was estimated to 
have risen by 1.4 percent per year. Using continuous series, Knibbe’s later study modified this 
number to 1.3 percent between 1881 and 1894 and 2.2 percent for the period between 1894 and 
1913.19 If such estimates can be upheld it would indeed become hard to think of the 1880s as a 
period of unqualified depression. 
 In sum, depending on its views on the mechanisms and output effects involved, the 
literature ascribes different roles to agriculture at different phases of the Dutch growth 

14 Cf. Reens,Vleeschexport; Pilat, Dutch Agricultural Exports; Van Zanden, Economische Ontwikkeling, 220-4, 355-6. 

15 Ibid., 105-6, 148; Knibbe, Agriculture, 115. 

16 Ibid. 124-9; Van Zanden, Economische Ontwikkeling, 185-97. On butter exports see Knapp, Botercontrôle and Bakker, ‘Boter’. 

17 Van Zanden, ‘First Green Revolution’. 

18 Van Zanden, Economische Ontwikkeling, 246. 

19 Knibbe, Agriculture, 118-9. 
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transition. Moreover, in most of the economic reasoning that holds the accounts of agricultural 
change together, output- and factor prices play a prominent, if largely implicit part. Producer 
choice is seen in line with exogenous changes in prices. And by using incidental series to 
represent these, product markets are implicitly assumed to have been integrated and efficient. 
While regional differences in product choice, farming methods and productivity are at the 
heart of the historiography and market integration is a driving force in most analyses, none of 
the national studies have sought to document their interpretative claims by means other than 
strongly incidental price series. In addition, while some regional studies provide output series 
for the period before mid-century, at the national level the interpretation of agricultural 
development for this period so far has hinged on Van Zanden’s 1810 and 1850 benchmark 
estimates. And then there is the implicitly underrated role of input prices touched upon 
earlier; if trends in the cost of inputs differed from those in output prices, farmer’s reactions 
may come under a different light. While returns on marketed produce feature prominently in 
all interpretations, the combined impact of output-, input- and factor prices has not been 
systematically assessed. 
 
These notions lead to a number of questions that further flesh out the main issues on the 
relationship between prices and agricultural development. First and foremost, it is the timing 
of growth in agricultural output and productivity that needs to be established. Was there 
really stagnation before mid-century, followed by consistently swifter growth? And is it 
correct to see this as part of the general transition to modern economic growth, which was the 
principal argument of Van Zanden’s thesis? To be clear, this is a notion that runs against that 
of conventional theories of a dualistic transition in open economies, where agriculture leads 
the change in income growth and accumulation and then adapts to endogenous changes in 
factor prices as especially labor becomes scarcer.20 Secondly, by basing their arguments on the 
mechanisms of agricultural development on incidental price series, existing analyses have 
implicitly assumed that markets were integrated. Since this touches upon the incentives of 
producer behavior, the question must be confronted to what extent this is a meaningful 
assumption. This is especially relevant since the literature has also underscored a further 
integration of markets as a driving force behind enhanced specialization and production 
growth. Moreover, in the absence of measured price convergence it is undecided on its 
chronology. Was this a broad process that was concentrated in the period after mid-century, or 
did it include a more selective early integration of the inland provinces? Using provincial 
market prices I address both issues. 
 Seeking to establish a composite view of costs, returns and structural response, our 
analysis next requires drawing up a closer view of output- and factor price movements. Just 
how deep was the price fall of the 1820s, and up to which point did it affect the wider terms of 
trade in the economy? What was the chronology of the increase in prices that followed, and 
how does this influence the debate on a lagged productivity response? What exactly were the 
effects of the deflation of the 1880s, given that this affected output prices in a differentiated 
manner? And what about the cost of feed, rents and wages? Lastly, in view of its theoretical 
significance to productivity growth we want to understand labor release. When did the 

20 Cf. Paauw and Fei, Transition; Herrendorf et al., ‘Growth’; Johnson, ‘Agriculture’. 
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employment share of agriculture decline and what were its driving forces? The available 
occupational censuses offer only six data-points on agricultural employment between 1807 
and 1909, blocking the estimation of a labor demand function specifying these mechanisms. 
The question is if we can fill this gap and establish the economics of what, together with 
growth in capital inputs, technology and the changing efficiency of markets, was the prime 
mechanism of industrialization. 
 
 
 3.3. Prices as deflators: the outline of agricultural growth 
 
The empirical basis for the deflation of valued added and the analysis of price incentives in 
agriculture is provided by a reconstruction of nationally representative market prices. As 
facilitated by the large number of sources, this reconstruction effort in turn is based on the 
combination of disaggregate data. An early interest by the authorities in agricultural prices has 
left us with extensive records on local and provincial market prices. With these in hand, the 
first step was to compile average prices for all main agricultural products at the level of the 
provinces. For grains, potatoes, legumes and butter this resulted in price series for each of 
these (if not for all years), which were then combined into national data. A more limited 
number of series was averaged in the case of meats, cheese, coleseed and linseed. For the 
remaining products individual series had to be used, with some missing information for 
chicory, hemp and flax before 1850, and for inputs (hay, straw and feed cakes) before 1813. 
Using a total of 122 primary and secondary sources, the national average price series that 
resulted from the reconstruction procedure described were combined into economy-wide 
agricultural deflators using nominal shares of output. Out of a total of 34 national series for 
specific products, 21 were used in the deflation of nominal value added in arable agriculture. 
Nine were used in establishing real value added in livestock agriculture, and four refer to 
inputs.21 Given their absence in market records, average prices for milk and buttermilk were 
supplemented from the records of welfare institutions. Combined with the national accounts 
estimates of value added by Smits et al., these series lead to new estimates of single-deflated 
value added and output volumes.22 
 Based on this reconstruction procedure, table 3.1 shows the development in the growth of 
agricultural production for the benchmark periods of macro-growth established earlier. To 
facilitate comparisons with earlier estimates, growth rates for the intervals chosen in the 
existing sector studies are also specified. The results suggest a chronology that reshapes the 
debate in several respects. It should first of all be observed that the period before mid-century 
on average is likely to have seen stronger production growth than has hitherto been assumed. 
Thus far, agricultural expansion before mid-century had been measured only in terms of gross 
output (by Van Zanden in 1985).23 But as the table shows, the current results suggest limited 
differences between growth in output and value added. Only during the last interval are the 
estimates somewhat higher for the former. The levels of growth as such, however, do differ

21 For full details on procedures, sources, the range of products and deflator weights see data appendix B. 

22 Smits et al., Dutch GNP, 25-34. 

23 Van Zanden and Van Riel (Strictures) already report the present estimates, but without the correction of annex 3.1 
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Table 3.1. Comparing national accounts reconstructions with earlier estimates of growth in agricultural 
real output and value added, 1810-1912 (annual growth rates between benchmark years) 
 
 current Knibbe current Knibbe Van Zanden 
 results (1993) results (1993) (1985) 
 value added value added output output output 
 
1810-1850  1.23   1.12    0.57   
1850-1880  0.65  0.78 0.54  0.63  0.96 
1880-1910  1.90 1.07 1.72  1.63  1.40 
 
1816-1830 0.65  0.54 
1830-1860 1.03  1.10 
1860-1880 0.85 0.71 0.63 0.58 
1880-1895 1.24 1.15 1.30 1.55 
1895-1912 1.88 0.94 2.15 1.88 
 
Note: all national accounts estimates are based on three-year averages of real value added (-output). 
Sources: Smits et al., Dutch GNP, 121-3 (nominal value added and output) and data appendix B (deflators); Knibbe: Agriculture, 
erratum to annex VI; Van Zanden: Economische Ontwikkeling, 135. 

 
substantially. Whereas Van Zanden put average output growth before 1850 at 0.6 percent per 
year, the current results raise this to 1.1 percent in output and 1.2 percent in value added. 
Theoretically, it would still be possible for these aggregates to encompass a bifurcated 
development: growth due to intensification and specialization inland and stagnation due to 
slow domestic and international demand in the coastal rim. However, the higher overall 
growth observed in that case further raises the stakes for the pace of expansion in inland 
agriculture. In short, given the new estimates it is unlikely that the notion of near stagnation in 
coastal agriculture before 1850 can be upheld.  
 The outcomes for the period after 1850 suggest a more differentiated adjustment of earlier 
numbers and interpretations. In the case of the 1850 to 1880 period that traditionally delimits 
the second segment of nineteenth century agricultural history the estimates put growth in 
gross output below the value of Van Zanden’s earlier reconstruction. Due to minor 
adjustments in the estimation of output and revisions in the calculation of input values on the 
part of Smits et al., the new estimates for value added are also slightly lower than those offered 
by Knibbe.24 However, a comparison with the estimates for the periods that use 1860 as their 
pivot learns that the choice of benchmark years here is of importance and we should not 
conclude that the initial period after mid-century was one of slowing agricultural growth. In 
fact, the average for the 1850s and the first half of the 1860s is the same as that between 1830 
and 1860: 1.0 percent (compare table 3.1 and figure 3.1). The phenomenon that accounts for 
this difference is a strong deceleration of agricultural growth in the following years. In the 
wake of this slowdown, the structural rate of growth for the 1870s (calculated as in figure 3.1) 
is a meagre 0.3 percent per year, while growth measured between 1870 and 1880 three-year 
averages is even negative (at -0.4 percent). Before this, a higher rate of growth in the 1830s (1.4

24 Smits et al., ibid. 
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Figure 3.1. The structural rate of growth in agricultural value added, 1813-1913 

Notes: eleven-year moving averages; the alternative use of the Hodrick-Prescott filter again produces near-identical results. 
Sources: Smits et al., Dutch GNP, 121-3 (value added) and data appendix B (deflators). 
 
percent on a structural basis) is halted in the 1840s before it again settles at a variable but on 
average higher level in the 1850s.25 
  This general result for the decades after mid-century, which was noted earlier by Knibbe, 
clearly diverges from received opinion.26 Yet it is undeniably present in the production data on 
which the estimates are based. As such it works in two directions. First, the free trade heydays 
of agriculture are shortened: the adage of the 1850s, which held that farmers ‘grew rich while 
sleeping’ as a result of suddenly more competitive costs and rising prices after 1846 Corn Law 
Repeal, appears to have persisted more briefly than is held in the literature so far. In fact as we 
will see later on, this result is a composite effect that was dominated by a structural slowdown 
in arable farming. At the same time, the results also work in the other direction, as the origins 
of export-driven growth are pushed back. With agricultural trade liberalization typically dated 
from 1846 Repeal, the above observation of renewed growth from the late-1840s forward does 
coincide with the assumed chronology of international openness. And as table 3.3 below 
shows, there is no doubt of enhanced export growth before 1860. Still, a higher rate of growth 
after the price fall and depression of the 1820s appears to have emerged earlier, even though 
this was paralleled by the incidental harvest failures of the 1840s. This raises questions asking 

25 Given significant short-term swings in agricultural value added and their effect on estimated rates of growth between 
benchmark years, parallel numbers are offered. Growth between benchmark years for the 1830s is 2.2 percent per year; for the 
1840s it is 0.9 percent between benchmarks and 0.5 percent on a structural basis. 

26 Knibbe, Agriculture, 124-6. 
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after the incentives that shaped this early growth of production. However, in the light of a 
recent literature on the extent of early nineteenth century protectionism, one aspect does seem 
to stand out. Headed by Nye, Sharp and Federico, the key finding of this literature is that the 
focus on British politics and the debate of the mid-1840s has obscured the fact that effective 
rates of protection were already reduced from the late 1820s onward. Even in the British case, 
definite Repeal was the final act in a development that started with the introduction of the 
1828 sliding scale.27 In fact, when used to compute the gap in agricultural prices between the 
Netherlands, England and four cities in the German Confederation, comparative price data 
show a strong process of convergence after 1830.28 This suggests that liberalization and trade 
were already closing the gap before mid-century. Clearly, an earlier dating of Dutch export 
performance is in line with these observations. 
 The newly constructed growth numbers also change the perception of events in later 
years. First, 1880 is not a negative turning point in agricultural performance, as it is in the 
unquantified traditional view. A slowdown of output growth is already underway from the 
second half of the 1860s and, as noted, even before this in arable farming. This leads to the 
second main implication: the period in which the macro-estimates place the transition to 
‘modern economic growth’ was characterized not by a hastening but an initial relapse in the 
growth of agricultural value added. With respect to the second half of the century, the new 
results thus support the revisionist argument, albeit with a twist that makes the difference 
with the traditional one of timing and the complexity of causes. The recent historiography is 
justified in projecting an overall growth performance that accelerates rather than declines after 
1880, although even the structural rate of growth grinds to a halt in the years before this and 
faster growth thus starts from a standstill (see figure 3.1). This also is the twist: there was a 
slowdown in agricultural production growth, but it occurred earlier than suspected. And since 
this removes the influence of the later fall in prices as a possible cause, we have to look for 
wider explanations. 
 In the following period growth did not fall but steadily increased, and from the mid-1890s 
it reached unprecedented levels. As figure 3.1 clearly shows, a structural acceleration can be 
discerned from the 1880s forward. In truth, given the extensively documented changes in farm 
management and in the extent of fertilization and mechanization, it would have been hard to 
account for a standstill in production during the post-1880 period. Indeed, the current estimate 
of a growth in output of 1.7 percent per year up to 1910 shows Van Zanden’s initial estimate to 
have been quite close. Moreover, with the earlier deceleration of the 1860s and early 1870s his 
claim that the roots of the ‘First Green Revolution’ lay before 1880 and were not solely related 
to falling prices now also fits more easily with the quantitative record. Yet for several years 
growth was very low and, as we shall see, the real costs of labor and land were rising. 
Accordingly, while there might not have been an agricultural crisis in terms of newly slowing 
output growth, there certainly was one with respect to income and employment. These are the 

27 Sharp, ‘1846’; Nye, ‘Myth’; Federico, ‘Short-lived Backlash’. 

28 From 1830, the average Anglo-Dutch price gap in grains falls from 49 to 25 percent by 1850 and to 9 percent in 1870 (in 
terms of Dutch prices, three-year averages). For meat and butter these same numbers are 52, 34 and 11 percent, with English 
prices being consistently higher. In 1830, German grain prices are 23 percent lower, a gap that has fallen to 9 percent by 1850. 
Sources: data appendix B; Jacobs and Richter, Groβhandelspreise; Clark, ‘Price History’; Posthumus, Prijsgeschiedenis I (exchange 
rates). Series used are those for wheat, rye, barley, oats, butter, beef and pork. Also see figure 3.7. 
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years in which labor migration and city growth are at their peak and Rotterdam for instance 
doubles in the space of two decades (even though this includes the absorption of surrounding 
smaller municipalities).29 
 This is a complex story, so let us recapitulate: for the years before mid-century the 
national accounts estimates of agricultural output show swifter growth than hitherto assumed, 
at least after the deflationary shock of the 1820s. This, in turn, is in line with recent findings 
that place the start of a decline in protectionism at the end of the same decade. Especially in 
the 1830s growth is relatively strong, after which it lapses in the hungry 1840s. Looked at in 
detail, production is seen to stagnate after 1840 and then to decline from 1845, as this was the 
first crop to be ravaged by the phytophthora fungus responsible for the potato blight. Second, 
the estimates confirm sustained growth for the years which on the basis of British politics and 
that nation’s commercial dominance have long been identified with an international turn in 
commercial policy, but already bring an end to this from the mid-1860s. The subsequent 
deceleration undercuts the long-held notion of 1880 as the start of a period of declining 
production growth under the influence of falling prices. It also provides a longer-term 
rationale for the early advances in mechanization and fertilization observed in the revisionist 
literature. After 1880 growth steadily climbed, first veering back to the levels of the 1830s and 
1850s and then closing upon the 2 percent mark in the mid-1890s. Following a relapse in the 
early 1900s, the pace at which agriculture expanded again reached the same level at the eve of 
the First World War. 
 For agriculture itself, the most fundamental implication of all this is that van Zanden’s 
hypothesis of a subdivision between ‘modern’ and ‘pre-modern’ agricultural growth, with its 
turning point dated around mid-century, is comminuted in favor of multiple phases: from a 
sharply indented post-Napoleonic growth to slowdown and restructuring. If any claim can be 
made on the basis of the development of value added alone, agricultural ‘modern’ economic 
growth might be argued to have begun from the 1880s. Starting from a low in the 1870s, it is 
only from these years that a sustained, much less volatile and eventually also higher rate of 
expansion can be observed. In this restricted sense we are back to a view in which the 1880s 
form the pivot of agricultural change, if not as a starting point in modernization then at least 
as the tipping point of faster growth. From the perspective of the industrialization debate it is 
the slowdown of the late 1860s and 1870s that draws attention. Moreover, as agricultural 
growth accelerated from the 1880s, its economy-wide contribution also returned to a higher 
level.30 So why did agricultural growth slow in the 1860s, and what caused it to again speed 
up in later years? And when and to what extent did these changes cause the sector to adapt 
its absorption of the rural workforce? 
 
Given the importance that is attributed by the literature to the difference in the profitability of 
arable and pastoral farming, and in view of the inherited pattern of regional specialization, it 

29 Between 1879 and 1899, the number of inhabitants of all 34 largest cities increased from 1275 to 2041 thousand, of which 496 
thousand (65 percent) resulted from net immigration, making these the decades with the fastest city growth. See chapter 6 and 
data appendix A. On the squeeze of rural income as a result of rising costs see figure 3.11. 

30 Before 1860 the contribution of agriculture to the increase in domestic product averaged out at 25 percent (with indentations 
in the 1820s and 1840s). It then declines to zero by 1880 (at a 13 percent average since 1860), only to climb to a 21 percent 
average in the years up to 1913. 
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is of interest to see how these overall results were distributed. Was there was a bifurcation in 
growth before mid-century, and did this expand into the export and urbanization-driven 
expansion of pastoral agriculture and the crowding-out of arable farming by imports that is a 
central notion of the literature? Since the estimates of value added and their deflators were 
constructed on a sectoral basis, the national accounts data allow us to make this distinction.31 
Moreover, the reconstruction of foreign trade also identifies the individual flows of main 
agricultural products, so that production, competition and export demand may be considered 
in conjunction. The distinct roles that grains and dairy had played in the economy of the 
Republic here add to the interest. While its extensive specialization in trade and industry to a 
large extent rested on the substitution of grain farming through the import of rye and wheat 
from the Baltic, animal husbandry in Holland and Friesland had become increasingly geared 
to export markets. Similarly specialized arable farming in Groningen and Zeeland further 
added to this complexity. 
 At this point it should be noted that the present estimates of value added in livestock 
agriculture contain an important correction upon the nominal national account results arrived 
at by Smits et al. It is the only correction of this kind made in this study. It concerns the 
estimates of inputs after 1880, specifically that of animal feed. As is shown in annex 3.1, the 
effort by Smits et al. to arrive at estimates of feed that improve on earlier numbers by Knibbe 
with the use of the trade statistics leads to a distortion. It causes feed to explode in step with 
the strong increase in imported staple grains. The implication of this procedure is a 
breakdown of the previously stable relation between the volume of output and that of inputs 
(the amount of feed per animal, corrected for its slaughter weight or milk production). It also 
drives growth rates in value added away from those in output—in a downward sense. In fact, 
when adopted these estimates lead to a minus 0.4 percent average rate of growth in value 
added between 1880 and 1913. Not only is this implausible, but it clashes with all qualitative 
evidence on the expansion and modernization of especially dairy farming. Accordingly, the 
post-1880 series for feed were corrected. Since this could not be solved statistically by isolating 
the specific flows from the trade data, an estimate was made of the relation between the 
volume of output and that of feed before 1880, applying a new compounded deflator to the 
nominal series for feed. Using the parameters obtained, the curtailed original series for feed 
was extended and reconverted into nominal values. These could then be subtracted from the 
original output series to obtain value added.32 
 Table 3.2 shows the partially revised estimates, with the choice of benchmark periods 
again following the macro-chronology of growth delineated in chapter 2. The results partly 
confirm but also partly qualify received opinion, underlining the more differentiated 
chronology of nineteenth century agricultural history delineated above. During the years of 
the Napoleonic Wars, high growth rates in arable agriculture are the result of a supply 
reaction that is induced by high prices and hampered imports: more crops are adopted and 
the enclosure of common fields is officially encouraged.33 With pastoral farming and the urban

31 The only exception concerns the attribution of ‘other inputs’ (as distinct from seed and feed) on the basis of output shares. 
These inputs have an average overall value of 10 percent of output. 

32 It should be noted that the specifics of this procedure do not in any way change the general results, as for instance the use of 
inputs as a constant fraction of output leaves both the chronology and the level of growth unaffected. 

33 The relevant legislation was Louis Napoleon’s 1809 Loi sur les Défrichements (Verviers, Nederlandsche Handelspolitiek, 163). 
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Table 3.2. Growth in agricultural value added by subsector and its contribution to the growth in domestic 
product, 1808-1912 
 
 1808-1816 1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Growth (value added) 

Arable 2.42  0.69 1.00  0.53 1.63 2.05 
Livestock -0.11 0.62 1.05  1.07 0.98 1.77 
Total 0.88  0.65 1.03  0.85 1.24 1.88 
 
Contribution to GDP growth (%) 

Arable 32.5 6.6 10.9 2.9 7.1 6.9 
Livestock -2.3 8.3 16.0 8.7 6.4 8.3 
Total 30.2 14.9 26.9 11.6 13.5 15.3 
 
Notes: the fact that the contribution of livestock agriculture to growth during the third and fifth interval is larger than relative 
growth rates suggest is due to differences in size in real terms (measured in 1913 prices). 
Sources: Smits et al., Dutch GNP (value added); data appendix B (deflators). All values are based on three-year averages. 

 
economy at a standstill as a result of export restraints and depressed incomes, its contribution 
to growth signals autarkic de-industrialization. 
 For the subsequent period up to 1860, the faster than previously projected growth that was 
observed earlier is seen to hold for both subsectors. Where Van Zanden’s overall 1810 to 1850 
estimate of real output placed growth at 0.6 percent per year (in other words, an effective 
increase of just over one quarter), the national accounts reconstructions put growth in arable 
and pastoral value added at 0.9 percent per year, equivalent to a 44 percent increase in forty 
years’ time. When based on growth before 1850, this margin even increases to 60 percent. And 
while arable expansion as a result of rising labor intensity, higher grain yields and a 
diversification of crops in the eastern provinces of Overijssel, Gelderland and Drenthe forms a 
prominent part of Van Zanden’s analysis, it seems doubtful that this development alone can 
carry the weight of a structurally higher average. This being the case, the national accounts 
numbers imply that postwar growth in specialized grain farming in Zeeland and Groningen 
was also higher. Without these regions contributing at a larger rate than the previously held 
0.4 and 0.7 percent per year, the new result would not be achieved.34 It should be noted that 
the estimates here are not based on separate regional reconstructions, but interpolate between 
the 1812/3 États des Recoltes and continuous production data from the 1850s by using the 
arable acreage in combination with series on yields and sowing for Groningen, four Veluwe 
farms and a large commercialized farm in Zeeland.35 On an annual basis this makes these 
estimates less precise than those for later years, but the benchmark values are robust, while 

34 Van Zanden’s estimates of output growth between 1810 and 1850 in Drenthe, Overijssel and Gelderland average 1.2 percent 
per year. Growth rates for Holland, Zeeland and Friesland are 0.3 and 0.4 percent, while those for Groningen and the south 
are at 0.7 and 0.5 percent. Adopting his regional distribution of output, growth in the eastern provinces would have had to be 
equal to 3 percent per year to keep all other numbers unchanged (Economische Ontwikkeling, 111, 187, 204, 240). 

35 Smits et al., Dutch GNP, 26-32. On the measurement of the arable acreage see the discussion below. Note that the data on 
yields and sowing is not used directly but first enters in regressions for 1851-70 that explain national results for nine products; 
their parameters are then applied to regional data before 1851. 
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intermediate variation is restrained by the amount of land under cultivation and the specific 
use of regional data. 
 Still more difficult to encompass within a view of a regionally bifurcated agricultural 
development for the first half of the century is the fact that production in pastoral farming up 
to 1860 also increased at a higher rate. Limiting the period to the years before 1850 to match 
that of the earlier estimates again has no effect since growth remains at an average 0.9 percent 
per year. At the heart of this development stand precisely those coastal regions specialized in 
animal husbandry that were thought to have stagnated on the basis of a faltering domestic 
and export demand until after mid-century. While a broader literature places great emphasis 
on an expansion of hitherto underdeveloped eastern farming on the basis of larger cattle 
stocks and bigger volumes of marketed dairy, given its weight in aggregate production this 
alone cannot account for the expansion of production observed. By implication, growth in 
Holland and Friesland would seem to have been underestimated. Here, the estimates are 
based on national cattle statistics, milk yields and tax records for the excise on slaughter, 
which again impose national restraints. 
 This view of a much earlier upward shift in the pace of pastoral output growth is 
supported by the reconstruction of foreign trade in animal produce. As table 3.3 demonstrates, 
enhanced growth in the production of livestock farming after 1830 was associated with 
exports that expanded at a rate of 3 percent per year. As such it predated the long asserted 
significance of the shift in international trade policy from the second half of the 1840s.36 By 
implication, liberalization-driven export growth was not an initiating force behind broad 
modernization, but started as a part of an exacerbated comparative advantage that seems to 
have extended to inland farming, especially in the east.37 This may be seen as a major event 
in itself, but it did not result in the structurally faster growth of later years. As table 3.2 
showed, only after 1880 did output expand at a rate of close to 2 percent per year, with gross 
export growth at an average of 4 percent (table 3.3). Moreover, while faster export growth after 
1830 obviously contributed to the production of dairy and slaughter animals, this failed to 
translate into a broader expansion of production. The one percent growth rate up to 1860 
documented in table 3.2 is not exceptional, even by nineteenth century standards. In the case 
of industrializing Britain the literature now for instance places agricultural output growth 
between 1800 and 1850 between 0.9 and 1.5 percent per year.38 Even so, enhanced export 
growth did have important consequences. The share of exports in livestock output, which 
fluctuated around 10 percent in the 1820s, increased in a structural manner over the next 
decades until it reached a level of between 20 and 25 percent in the 1860s.  
 Secondly, table 3.3 also shows that with total exports growing at 3 percent per year and a 
slower increase in partly re-exported imports, the role of arable agriculture in this process of 
trade-led growth was larger than has hitherto been assumed. Up to the 1830s, arable exports 
had declined as a result of high protectionist tariffs, although the trading boom caused by the

36 This is not an effect that results from the choice of benchmark years, as the increase in agricultural trade is already strong in 
the 1830s. Between 1830 and 1839, net exports of butter and cheese increased by roughly 40 and 30 percent and the net number 
of exported livestock, after a low in 1830-3, expanded by over a quarter (Horlings, Economic Development, 346-7, 362). 

37 Van Zanden, Economische Ontwikkeling, 145-99. 

38 Allen, ‘Agriculture’, 111; Crafts, British Economic Growth, 41-3. 
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Table 3.3. The development of foreign trade in agricultural products, 1808-1913  
 
   millions of 1913 guilders  % of output (nominal) 
   
  net exports imports exports balance balance overall
  pastoral  arable arable arable pastoral (% GDP) 
 
Values at constant prices   Ratios of nominal values 
1808 14.2 5.5 6.5 3.9% 7.9% 1.9% 
1816 13.5 12.0 16.3 7.9% 7.4% 2.8% 
1830 15.5 11.9 6.2 -7.0% 9.5% 0.0% 
1860 39.3 24.8 16.2 -10.1% 22.2% 2.0% 
1880 35.7 49.7 26.7 -21.2% 15.3% -0.3% 
1912 121.3 233.3 123.1 -61.7% 33.5% -0.2% 
 
Annual growth rates 
1808-1816 -0.6 9.8 11.4    

1816-1830 1.0 -0.1 -7.0    

1830-1860 3.1 2.4 3.2    

1860-1880 -0.5 3.5 2.5    

1880-1912 3.8 4.8 4.8    

 
Note: all calculations based on three-year averages. 
Sources: author’s calculations on disaggregate trade data from Smits et al., Dutch GNP and deflators from data appendix D. 
 
1816/7 grain scarcity exaggerates the extent of this development. This caused turnover levels 
to be high and thus inflates imports and re-exports for the early benchmark year. From 1818, 
both imports and exports then decline. But while in imports this gives way to renewed growth 
from the mid-1820s, in exports the decline persists, as the scarcity in grains was replaced by 
extensively protected markets. All the same, from the mid-1830s this was followed by a 
decided growth in both. As a result, the swift expansion of net imports before 1830 was 
reversed. Indeed, without the influence of the benchmark years used, these can be seen to 
have been structurally lower in the years before the 1850s. The annual numbers vary, but on 
balance net grain imports declined from 136 thousand tons per year at a peak in 1831-4, to a 68 
thousand ton average in the 1840s and the early 1850s, equivalent to quantities of 51 and 22 
kilograms per head.39 
 By implication, Dutch arable farmers exported more or cornered a larger share of the 
domestic market. Since we cannot identify the share of foreign grains in domestic 
consumption, there is no exact way of knowing which applied. However, what we can say is 
that, given the fact that exports increased from a low of 7 thousand to 57 thousand tons, 
competitiveness on foreign markets, rather than the effect of protection under the 1835 sliding 
scale (as suggested in Verviers’ early study on trade policy) was the dominant effect.40 Only 
during the harvest failures of the mid-1840s did the consumption share of net grain imports 
increase. Before this, especially farmers on the sandy soils of the east had enjoyed record 

39 Observations exclude the 1846-7 harvest crisis and stop before the trade effects of the Crimean War from 1853. 

40 Verviers, Nederlandsche Handelspolitiek, 217. On the comparatively low level of Dutch grain tariffs see chapter 5. 
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harvests, with yields that were substantially higher than those that had still been recorded by 
the French enquiries of the early 1810s.41 
 All this suggests that Dutch arable production, too, profited from trade liberalization, 
which is a conclusion that has not typically been underscored, although especially the older 
literature does point out a delicate equilibrium between British tariffs and arable exports. Still, 
with access to comparative prices its incentives are obvious. In 1830, English grain prices stood 
between 28 (wheat) and 69 (oats) percent higher than Dutch prices, and by the time of 1846 
Repeal the difference still varied between 13 and 38 percent.42 A large part of this was the 
tariff, which acted as a barrier, but not all of it. Since industrializing Britain by now strongly 
depended on food imports in a trade-off against its manufactures, it could not afford to reduce 
margins to a level where it would effectively shut these off. The stepwise decline in effective 
duties and the resultant windfall in competitiveness therefore played to Dutch specialized 
arable farming. Just as the tightening of the Corn Laws in March 1816 had effectively shut-off 
the British market for Groningen oats, so their tuning after 1828 invited an expansion of these 
same trade flows.43  
 As is reflected both in the slowdown in output growth and the shifting numbers in trade, 
it is from the 1860s that the early specialization model outlined declines. With arable imports 
growing faster than exports, net imports and their share in consumption again increase, while 
growth in production up to 1880 stands at a mere 0.5 percent per year (see table 3.2). As table 
3.3 also shows, the share of net imports in arable production doubles in only two decades. In 
absolute terms, between the late 1850s and 1870 the net amount of grains imported rose from 
100 to 200 thousand tons per year. During the 1870s, it again doubled to 400 thousand tons 
and the process even further accelerated with the grain invasion of the 1880s. Whereas up to 
the 1860s the competitiveness of Dutch arable farmers was such that these were able to 
contend for exports and market shares in a liberalized international economy, this increasingly 
no longer applied. And although Dutch grain tariffs had already been low in comparative 
terms, the fact that these were replaced by a nominal charge in 1853 and a free trade regime 
from 1862 further added to this. 
 Parallel to this there is a decline in the growth of pastoral production, taking the structural 
rate of growth from 1.5 to 2 percent per year in the early 1860s to no more than a half percent 
by the mid-1870s. The causes for this slump are well known. First, between 1865 and 1867 the 
country was hit by an epidemic of rinderpest. This had been carried over from Britain and 
originated in livestock shipments from Eastern Europe. After an initial reluctance to intervene 
on the part of the liberal Palmerston and Russell cabinets, the British law that was passed in 
early 1866 included restrictions on the import of live animals.44 As a result, faltering exports 
added to the loss of production capacity, with Dutch farmers being reportedly slow to switch 
to the export of meat. Second, there was a slipping competitiveness in dairy. The pressure that 

41 Van Zanden, Economische Ontwikkeling, 166-85. 

42 Measured as three-year averages; sources as in table 3.9. 

43 On the evolution of British trade policy and the associated debate from the introduction of the Corn Laws in 1815 see the 
extensive documentary study by Schonhardt-Bailey (Rise) and the summary by O’Rourke, ‘British Trade Policy’. On its ad 
valorem effects in wheat well before 1846 see Sharp, ‘1846’; on Dutch effects Van den Brink, Bijdrage, 52. 

44 Erickson, ‘Cattle Plague’. 
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international demand had put on the production of large volumes of butter had invited 
produce of a lower quality from poorer pastures outside Holland and Friesland to be repacked 
and exported against first-quality prices. As the Frisian Maatschappij voor Landbouw en Veeteelt 
reported, even outright corruption through the addition of water, cheap animal fats and early 
margarine occurred.45 Since this was paralleled by a structural improvement in the 
competitiveness of especially Danish produce, the Dutch position slipped. As documented by 
Bos, after 1860 the Dutch share in British imports showed a strongly declining trend, with the 
market share of cheese falling from 64 to 41 percent and that in butter from 39 to 35 percent in 
the years up to 1870 (with the latter continuing its descent to 24 percent in 1875).46 From the 
mid-1870s all this ignited debate that would usher in official quality controls and the 
emergence of mechanized production, allowing for the production of large volumes of a 
constant quality against lower costs. In the literature this development is traced to the second 
half of the 1880s, when dozens of dairy factories were set up in Friesland, which produced a 
quarter of all butter. Following the model of cooperative cheese production in North-Holland 
and Danish and German examples, it was from there that this innovation spread to the rest of 
the country.47 With a standstill in exports, this episode is also reflected in the estimates of trade 
up to 1880 (table 3.3). Even by 1885, the national report on agriculture (the Verslag van den 
Landbouw) still complained that dairying farmers were insufficiently convinced of the harm 
that a lack of modernization had done to their reputation. Still, it would seem that precisely 
from this time forward the sum of institutionalized reactions once again led to accelerating 
growth (see figure 3.2). 
 Yet in spite of this pendulum of success in livestock farming, it was the decline in arable 
output growth that acted as the principal cause of the agricultural slowdown of the 1860s and 
1870s. This was not only earlier but also much stronger in grains. Previously, growth in arable 
farming since 1830 had on balance been identical to that in pastoral agriculture. To some 
extent, benchmarks here again act to deceive, as this average hides different growth regimes. 
While the turning points for both sectors are largely the same, the change of pace is different. 
With an average structural rate of growth of 1.6 percent per year, growth in arable agriculture 
during the 1830s is higher than that in pastoral farming (1.2). In the 1840s, however, the results 
diverge between 0.1 percent per year in arable and 0.9 in pastoral agriculture. In the 1850s 
growth rates fluctuate, but on average are again higher in arable farming. However, it is only 
after 1860 that growth in pastoral output settles at a structurally higher level, in spite of the 
events in dairy exports of the 1870s. Before this, only the poor harvests of the mid-1840s and 
the potato blight cause a similar situation. Figure 3.2 shows these successive phases in greater 
detail: from the various incursions in arable production to the effect of the slowdown in 
pastoral export growth from the mid-1860s. 
 
Starting from the fact that growth in production is made up of that in net exports and that in 
domestic consumption the above results raise two remaining questions on the path of 
agricultural growth: that on the welfare effect of trade and that on the distribution between

45 Bakker, ‘Boter’, 110-1. 

46 Bos, Brits-Nederlandse Handel, 242-356.  

47 Van Zanden, Economische Ontwikkeling, 266-7; Geluk, Zuivelcoöperatie, 102. 
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Figure 3.2. Structural growth in value added in arable and livestock agriculture, 1813-1913 

Sources: as in figure 3.1. 

 
foreign and home demand over time. These issues are especially relevant with regard to the 
effects of trade-led growth before 1860. After all, it was shown that faster growth in exports at 
this time had an only limited wider effect. Given that this is also the period that was identified 
as having been characterized by broadly slowing growth, the answers here are of importance 
to the wider retardation debate.  
 As regards the impact of trade, the issue is not with export performance as such, although 
care has to be taken in attributing too high a level of precision to the reconstructed trade 
statistics. As shown, the net export of livestock products clearly accelerated after 1830, and so 
did the export of arable produce, dampening net imports. As the overall agricultural trade 
balance suggests, this process of trade-led growth reached its apogee by 1860 and then 
subsided. This decline, in turn, was a composite effect. From the mid-1860s pastoral exports 
faltered. First as a result of the direct and trade-related effects of the cattle plague and then as 
part of a wider competitiveness problem, taking the share of exports in output from 22 to 15 
percent. From the 1880s, however, export growth and the share of trade again increased. By 
contrast, in arable farming the halted import dependency before 1860 gave way to ever-larger 
flows. The supply of land was inelastic, while population and incomes grew faster, industry 
and services claimed a greater share of labor and the grain invasion took hold. Before this, 
however, all developments in trade characterize an orientation away from domestic 
industrialization. 
 However, while trade did expand before 1860, the data also leave us with the fact that the 
impact of the early specialization model on the pace of agricultural growth seems to have been 
limited. As noted, between 1830 and 1860 this equaled one percent per year. How should we 
account for this and what are its implications for the transition debate? In part this is simply a 
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matter of relative size: with net pastoral exports during this period rising from 10 to 22 percent 
of output, any export growth trickled down according to the same relative weight. So, export 
growth did accelerate, it just did not account for a large enough share of output to have a 
larger effect. Moreover, while the continued claim on resources by arable farming did add to 
agricultural growth, labor release and larger imports in later years were associated with much 
larger overall gains in welfare. This is paralleled by the fact that, since trade grew faster than 
production, domestic demand for agricultural produce developed at an even more limited 
pace. As was established in chapter 2, macroeconomic demand during this period dragged its 
feet due to slowing growth and endogenous adjustment in population growth. The figures 
show that agriculture shared in this: the difference between the real value of production and 
that of net exports leaves a shift in domestic demand of only 0.8 percent per year, the same as 
population growth. Looked at more closely, consumption per head can be seen to have 
declined after 1840, reaching a nadir in 1846-7 that stood more than a fifth below that of the 
latter half of the 1830s. 
 The conclusion is, first, that from a macroeconomic perspective agricultural exports before 
1860 were of a much smaller macro-significance than the literature has let on. As such it seems 
to have projected the situation of an even larger prominence of dairy exports that emerged 
from the 1890s. At the same time, however, larger exports did prop-up overall growth, given a 
general macro-slowdown. Beneath this lay a slipping domestic demand for all agricultural 
output, not just the poor harvests after 1845. In short, the post-1840 slowdown was putting the 
brakes on the broader economy, including agriculture. This may seem to stand in contrast 
with the welfare effect of the export specialization. However, in development economics it has 
become a received notion that economies that are open to trade may face a trade-off between 
allocation according to comparative advantage and the use of resource in sectors with a 
higher potential for productivity gains. Under these circumstances, specialization is in fact 
dynamically welfare reducing.48 
 
 
 3.4. Factor inputs and productivity growth 
 
By definition, nineteenth century agricultural production expanded for two reasons: the land, 
labor and capital used increased, and the production generated by these inputs expanded as a 
result of improvements in farming methods, specialization and organization. And while the 
estimates of value added modify our understanding of the profile of growth, they do little to 
delineate the forces behind this pattern. In consequence, if we want to understand the 
economics behind the timing and extent of structural change in growth and employment, we 
also have to trace the profile of factor inputs and what this leaves unaccounted for as a result 
of productivity growth. 
 Nineteenth century data on the amount of land under cultivation derives from two types 
of sources. First, for a limited number of years estimates that are based on cadastral surveys 
and agricultural censuses are available. The earliest of these are again part of the French 
inquiries between 1811 and 1813 and involve mandatory estimates by local mayors of the area 
under specific crops and their yields. The other main source of this type is the nearly 

48 Cf. Burgstaller, ‘Unifying Ricardo’s Theories’; ‘Redding, ‘Dynamic Comparative Advantage.’ 
  



102     Chapter 3 
 
 

comprehensive cadastral survey that was conducted in the mid-1820s. In view of its initially 
unsettled status, only Limburg was first measured in the 1840s. This survey is repeated in 
1880, and in 1910 the first professional survey of the national cattle stock and of the pattern of 
land-use also includes a measurement of the acreage. Secondly, from 1851 the Verslag van den 
Landbouw provides a continuous series that is based on data from submitted municipal and 
provincial reports.49 
 Based on the internal consistency of the data across measurement points, various authors 
have asserted the reliability of the cadastral estimates.50 However, it is not until 1877 that the 
municipal data on the area sown (which form the basis for the VvdL series) is cross-checked 
with cadastral data, leading to a significant increase in the reported acreage. Before this, local 
administrators frequently made rough guesses. As a result, while differences between the 
cadastral data and the VvdL series are very small in 1880 and 1910, they are significant for 
earlier years, especially at the level of individual crops. Based on a detailed re-estimate of 
arable and horticultural land between 1851 and 1875 this inconsistency was solved by Knibbe, 
so that continuous data on the total arable and pastoral acreage is available for the second half 
of the century. For earlier years, I follow Smits et al. in taking the 1825 cadastral survey as the 
starting point for a continuous series that is constructed by using data on land reclamation 
from this point forward, connecting to the 1851 estimate. Finally, for the 1810s and early 1820s 
continuous numbers were obtained with the help of the estimate for 1810 by Van Zanden. This 
was based on an adaptation of the 1825 survey with the help of observations from the earlier 
French inquiries for Groningen, North-Holland and Zeeland. 51 Intermediate values here were 
obtained by multiplying the continuous estimates of output with interpolations of the volume 
of production per hectare. 
 The result of these efforts is collated in table 3.4. The principal finding is that throughout 
the nineteenth century growth in land input was limited and its supply consequently inelastic. 
Over the course of the century observed, acreage increased by a mere 15 percent. Moreover, 
an estimated simple function of land supply suggests that the increase in real rents between 
1815 and 1913 accounted for a robust response of only 2 percent.52 In the context of 
accelerating population growth and eventual real wage gains this had strong effects on the 
choices that were open to increase production. Yet in terms of growth in factor inputs, the role 
of land was very limited. There is of course no surprise here. The same fact and the restrictions 
that it imposed were behind the efforts to loosen this restraint through extensive reclamation 
and, where still possible, clearing and enclosure. The main changes in this respect were the 
conversion of common fields in the east (the marke lands, hitherto ruled over by collectives) 
and reclamation projects in the west, where main initiatives such as the Zuidplaspolder, the 
Anna Paulownapolder and the Haarlemmermeer (completed between 1840 and 1852) converted 
formerly open water to arable land. The largest gains in this respect were realized between

49 Van Zanden, Economische Ontwikkeling, 85-9; Knibbe, Agriculture, 45-7. Here I ignore the incomplete estimates of the amount 
of land under staple grains that were drawn up after 1835 as a corollary to the sliding-scale Graanwet. 

50 Ibid.; Priester, Economische Ontwikkeling, 61-2. 

51 On these various estimates see Knibbe, op cit., 49-53; Van Zanden, op cit., and Smits et al., Dutch GNP, 27. 

52 This reflects an elasticity of 0.10 (t-value 2.62), with population, the price of peat (alternative use of land) and per capita 
income as other significant variables besides real factor prices. 
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 Table 3.4 The growth of land input in Dutch agriculture, 1810-1912 (in thousands of hectares) 
 
 arable pastoral total annual rate % 
 acreage acreage acreage of growth pastoral 
 
1810 745 1051 1796  58.5 
1825 757 1083 1840 0.16  58.9 
1860 827 1106 1932 0.14 57.2 
1880 862 1126 1988 0.14 56.6 
1895 857 1159 2016 0.09 57.5 
1912 871 1216 2087 0.20 58.3 
 
Note: values for 1810 are estimates by Van Zanden, while those for 1825 are based on the cadastral surveys of the 1820s; from 1851 
data is continuous (adjusted by Knibbe from the VvdL data). Data exclude horticulture (1.3 percent in 1851, 2.3 percent in 1913). 
Sources: Knibbe, Agriculture 293; Van Zanden, Economische Ontwikkeling, 86-8. 

 
1840 and the mid-1860s, when over four thousand hectares were added each year, and again 
after 1900 when the annual average reached nearly six thousand hectares.53 With individual 
farmers clearing land to extend their holdings as the main driving force, this chronology is 
typically attributed to rising output prices during these years. In fact, we will find both 
periods to coincide with falling real costs. By the same token, the crisis in rural income 
under post-1880 deflation is paralleled by a slowdown in the growth of land inputs. Finally, 
note that the share of pastoral land is essentially stable. Up to 1880 it even slightly declines 
as more arable land is reclaimed, a trend that is again reversed by the effect of the grain 
invasion. Contrary to the structural transition that was argued by the traditionalists, this 
stability confirms the finding of agricultural economics that rigidities in land use are strong, 
even in the longer run.54  
 
In measuring labor inputs we cannot choose our years freely, as information on the volume 
and industrial distribution of employment is tied to the occupational censuses. Of the nine 
decadal population counts that were conducted between 1829 and 1909, only five (those for 
1849, 1859, 1889, 1899 and 1909) contained questions on the nature of the economic activity of 
those surveyed. The focus on occupations (leading to lists of professions rather than industrial 
categories) and the varying definitions adopted in successive versions have long obstructed 
the use of this essential source on the composition of employment. However, with the 
laborious classification of the data according to the categories of the 1920 census by Oomens 
and den Bakker in 1994, it has been made accessible. Adjustments for the volume of female 
employment in agriculture and the number of domestic servants have since further enhanced 
the accuracy, while the reconstruction of the partial 1807/8 census by Horlings has added a 
valuable earlier data point.55 
 Table 3.5 summarizes the outcomes with respect to agricultural labor. It first of all shows 
that at no point in the nineteenth century agricultural employment declined in an absolute

53 Computed from De Hoogh, Economische Betekenis I, 2, as cited by Knibbe, Agriculture, 48. 

54 Cf. Binswanger, ‘Policy Response’. The classic (1950) reference is Johnson, ‘Nature of the Supply Function.’ 

55 Oomens and Den Bakker, ‘Beroepsbevolking’; Horlings, Economic Development, 325-33; cf. data appendix A. 
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Table 3.5 Agriculture and the allocation of labor force growth, 1807-1909 
 
 agricultural annual employment agriculture’s index of 
 labor rate of share share of labor 
 (000) growth (%) increase (%) intensity 
 
1807/8 367.4  41.9  100  
1849 494.5 0.71 38.9 32.2  129 
1859 523.5 0.57 38.9 39.2 133 
1889 616.6 0.55 35.0 17.3 151 
1899 659.8 0.58 32.7 16.2 158  
1909 676.1 0.24 29.1 5.5 158 
 
Note: ‘labor intensity’ is the ratio of employment to total acreage (indexed on 1807/8). 
Sources: employment: data appendix A; land: Knibbe, Agriculture 293; Van Zanden, Economische Ontwikkeling, 47. 

 
sense and all changes should be understood as relative to a growing labor force. The figure for 
1807/8 shows the inflated rate of employment caused by the wartime conditions bearing upon 
urban sectors and the early impact of the Continental system (with the largest effect in labor 
intensive arable farming). After this, the employment share remains stable until after the 1859 
census. As is shown by the index of the land-to-labor ratio, given that the growth in acreage 
for these same years is much lower, the 0.7 percent per year increase in employment here 
amounts to a strong process of labor intensification. In fact, although growth in labor demand 
in later years was also lower, the difference holds until the turn of the century. This makes 
land saving a persistent characteristic and we should find the incentive of the wage-rental to 
match this drift in factor composition. 
 As far as we are able to tell from the census returns, it is from the 1860s that agriculture’s 
share in the expansion of the labor force declines. This process accelerates in later years and 
has the strongest effect on the adoption of female labor, the share of which in total agricultural 
employment falls from a third in the 1859 census to 26 percent in 1909 (data appendix A). Yet 
in line with the above observations, this shifting distribution of employment is very much a 
relative effect. Growth in agricultural labor demand declines only modestly after 1860, before 
settling at a much lower level during the final prewar decade. However, when these same 
rates are related to the growth of the total labor force (which shifts from 0.6 percent per year in 
the 1850s to 1.4 after 1889) the picture changes. While both rates are still equal in the 1850s, a 
widening gap emerges after this: from an agricultural employment growth that is lower by 0.4 
percent per year up to 1889 to a 1.2 percent gap before 1909. This lower absorption of a 
growing labor force is of course precisely what explains the earlier shift in the structure of 
employment. The actual contribution of labor input to growth also changes over time. As we 
will see below, the main change here is that this shifts fundamentally with the acceleration of 
the 1880s and beyond. Up to this point, it consistently averaged two-thirds. In other words, 
agricultural output growth was predominantly by labor input. In the last three decades of our 
period, however, its share fell to no more than a fifth, reflecting a fundamental shift in the 
sources of growth. 
 
The input of capital in agriculture consists of buildings and other fixed structures, the value of 
the cattle stock and the worth of machinery and other equipment. In the context of the 
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nineteenth century, a large part of farmers’ capital was tied up in livestock and inventories of 
perishable goods. And with the vast majority of equipment consisting of simple hand-held 
tools, it is only with advances in mechanization that capital formation in machinery gathers 
pace. Contrary to land and labor, the nature of these various stocks makes their measurement 
dependent on indirect evidence and the construction of perpetual inventory series, involving 
procedures to establish write-offs and inventory decisions. These, in turn, involve making 
strong assumptions, at best based on incidental evidence, on depreciation, discount rates, 
inventory percentages and the natural reproduction of animals. All this makes such estimates 
inevitably imprecise in the absence of modern statistics.56 The result is that while efforts have 
been made to reconstruct agricultural capital formation, its broad path and order of magnitude 
are the best we can do. 
 There are two main estimates of capital formation in agriculture. The earliest of these is 
that for 1810, 1850, 1880 and 1910 by Van Zanden. This includes land and is otherwise based 
on a valuation of the cattle stock, in combination with the use of a fixed percentage of the 
value of land to estimate the contribution of buildings. Referring to Belgian evidence that 
showed machinery and equipment to have made up only 2.5 percent of total capital, it ignores 
this item.57 The result is a rate of growth that amounts to 0.16 for the first interval and is 
slightly above 0.2 for all years after 1850. The implication of this is that, under the assumptions 
made, capital formation in a restricted sense added little to land inputs; only after mid-century 
it may have added a tenth of a percentage point. The second, far more detailed reconstruction 
is that by Albers. This changes nothing about the broad conclusions on the contribution of 
either cattle or buildings, but it does add far more concrete estimates of capital formation in 
equipment and machinery. The short descriptive history of agricultural mechanization is that 
the first items of modern farm equipment were imported from the 1850s and introduced on 
large farms. Constructed in bigger numbers by local blacksmiths and industry, innovations 
like the Arend plough and mechanized, if still horse-drawn reapers spread to a wider circle of 
farmers in the following decades. Motorization, however, remained rare. Even by 1904 only 
480 steam-driven harvesters were for instance in use, while steam-ploughs were adopted only 
by the largest estates. The first tractors with internal combustion engines were introduced as 
an experiment in 1913.58  
 But whilst its share in total capital inputs remained too limited to have a direct impact on 
growth, investment in machinery and equipment did form its most dynamic part by far. Based 
on Albers’ reconstruction, levels of capital formation in farm equipment were low in the first 
decades of the nineteenth century and a decline can be observed during the depression of the 
1820s. After 1830, however, capital formation picks up and shows a structural rise until the 
late 1880s, with an acceleration in the 1870s and an average growth of 2.9 percent per year.59 
Part of this observation is that investment in machinery did not slow down during the first 

56 Cf. Albers, Machinery Investment, 65; who provides the most detailed reconstruction, but states his core benchmark estimates 
(on which series on investment are then based) to ‘broadly reflect the order of magnitude’ while ‘margins of error may still be 
considerable’. The most precise part of his estimates is that based on registered data for machinery, which is cited below. 

57 Van Zanden, Economische Ontwikkeling, 123, 135. The 8 percent used is based on the same assumption adopted by the 1927 
state committee investigating the profitability of Dutch agriculture before the First World War (Verslag Staatscommissie). 

58 Van der Poel, Honderd Jaar, 235; Van Zanden, ‘Mest en Ploeg’. 

59 Albers, Machinery Investment, 70-1; table A-1.2. 
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decade of the profitability and employment crisis after 1880. And while the decline in income 
undoubtedly stimulated rationalization, it also meant that possibilities to finance investment 
were restricted. Albers explains this continuity from the pressure that this tension placed on 
credit facilities and the resultant widening of cooperative financing. The slowdown of capital 
formation observed in the 1890s before its further acceleration is attributed to the exhaustion 
of catch-up potential and underestimation as a result of intersectoral shifts in growth 
accounting: the strong rise of cooperative dairy processing, for instance, involved a reduction 
in the investment requirements of farms with respect to the equipment needed in the 
production of butter and cheese. The overall conclusion is that the main components of capital 
input (cattle and buildings) added little to the development in land, whereas as its strongest 
growing aspect machinery investment accelerated from the 1870s. Yet in accumulation terms 
this was still too small to have an impact. 
 
Using the above results we can decompose production growth into the increase in the land 
and labor used and their productivity between census years. Table 3.6 shows the results of this 
effort. Given the timing of structural change in growth and employment observed earlier and 
in order to avoid measuring productivity growth across short periods, it uses 1859 as a 
benchmark and omits the results for 1849 and 1899. 
 What the table first of all shows is that there already was an increase in productivity in 
traditional farming before the widespread use of artificial fertilizers and mechanization. This 
point was essential to Van Zanden’s analysis of the forces driving early growth in especially 
eastern agriculture and as such has been controversial. Yet slightly later work by Gregory 
Clark has successfully tested the same notion of early productivity growth in the absence of 
technological change before 1850 against evidence for agriculture in a variety of European 
regions.60 Moreover, using similar microeconomic data on labor input and production in 
mowing, reaping and threshing for a variety of Dutch regions between 1830 and 1906, the 
same effects could be documented.61 In fact, with higher agricultural growth before 1850, the 
present estimates further raise measured growth in the productivity of land and labor (from 
0.4 to 0.8 and from -0.2 to 0.3).62 Accordingly, we should understand these early productivity 
gains in terms of a greater intensity and division of labor, in line with the increase in the 
proportion of labor to land shown earlier. This is also evident from the fact that the measured 
growth in land productivity was significantly higher than that for labor. Clearly, with 
restrained growth in the supply of land and an expanding population, an enhanced use of 
labor acted as a substitute. The same fact also explains the appeal of guano as an early artificial 
fertilizer from the 1850s. 
 Yet the table also makes it clear that the impact of this process was limited and a 
systematic difference existed between the level of early productivity growth and that which 
prevailed after modernization in the 1890s and 1900s, with rates for land and labor at 1.6 and

60 Clark, ‘Productivity Growth’. 

61 Van Zanden, ‘Landbouwproductiviteit’; also see Priester (Economische Ontwikkeling, 161), who details an enhanced division 
of labor in reaping in nineteenth century Groningen agriculture. 

62 Van Zanden, Economische Ontwikkeling, 240. The growth rates cited use 1808 and 1849 as benchmarks. Van Zanden’s earlier 
estimates of land- and labor productivity growth for 1850-1880 were 0.8 and 0.5, for 1880-1910 they were 1.1 and 1.3 percent. 
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Table 3.6. Decomposing agricultural output growth between census years, 1808-1909 
 
 1808 1859 1889 1909 
 
Volumes and real values (in thousands of hectares and workers, and millions of 1913 fl) 

Value added 150.8 247.2 310.9 517.4 
Labor 364.0 523.5 616.6 676.1 
Land 1796.0 1929.4 2000.9 2069.9 
Labor productivity 414.4 472.2 504.3 649.4 
Land productivity 84.0 128.1 154.7 212.1 
 
Growth rates 1808-1859 1859-1889 1889-1909 

Value added  0.97  0.76 1.73 
Labor input  0.73  0.55 0.46 
Land input  0.14  0.14 0.15 
Labor productivity  0.26  0.22 1.26 
Land productivity  0.83  0.63 1.58 
 
Sources: employment: data appendix A; value added: Smits et al., Dutch GNP, 121-3, data appendix B; land: as in table 3.4. 
Notes: to counter short-term variations all value added estimates are three-year averages; since estimates start in 1807 the first 
benchmark observation is based on 1807-9 with 1808 as the central year; land in thousand hectares with the value for 1808 
unchanged from the estimate for 1810 by Van Zanden (Economische Ontwikkeling, 86-8). 

 
1.3 percent per year. Indeed, as already noted, the significance of productivity gains to the 
overall level of growth changes fundamentally as growth in labor input slows. Being dictated 
by the timing of the census, the 1889 turning point here of course is arbitrary, and with a 
preceding thirty-year interval it is of an obvious interest to the debate to see if the chronology 
can be delimited more accurately. However, that does not alter the fact that there was a 
fundamental change, not only in the pace but also in the mechanisms driving agricultural 
growth at some point between 1859 and 1889.  
 That same transition from a growth process that was supported by labor intensification 
and limited productivity growth to one driven by a much higher efficiency makes the results 
for this specific period of crucial interest. What these show is that, instead of a gradually 
ascending productivity growth, an already slowing input of labor is paralleled by a stalling 
increase in output per worker. Likewise, the rate of growth in production per hectare declined. 
In other words, in spite of early efforts at mechanization and fertilization, agriculture was 
exhausting its traditional sources of productivity growth. While farmers may have been 
trying, within the bounds of still largely traditional methods their efforts did not balance out 
the fundamental effect of finally declining marginal returns.63 That finding also fits with the 
often-expressed notion that before the 1880s Dutch agriculture lacked the right institutions 
and coordinated policies, precisely because of its traditionally advanced position. With earlier 
findings on slowing output growth in the 1860s and 1870, this leaves us with a set of basic 
facts that is a mix of the traditional and modernist views. On the one hand, the 1880s did not 
form the start of a crisis in production, and modernization in fertilization and mechanization 
can be observed from the 1850s. Yet it remains that instead of a consistent rise in the growth of 

63 When using 1849 as the benchmark year, rates of productivity growth up to 1889 are nearly identical (0.26 and 0.59). 
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output and productivity in the preceding years, a slowdown occurs in both. In addition, the 
share of labor productivity in growth stands unchanged and its level is still structurally lower 
than it would be in later years.  
 These are important conclusions, but as a result of the gap between the occupational 
censuses for 1859 and 1889 they remain imprecise, which is unhelpful in a debate on the 
timing of industrialization. Can we get the data to pinpoint structural change in employment 
and productivity? By making use of the available series of output and the close relationship 
between the more frequently measured size of the rural population and the agricultural labor 
force I believe we can.64  
 To arrive at continuous estimates of employment I first supplemented the number of 
census observations by using the population counts in 1815, 1829, 1839, 1869 and 1879. To this 
purpose I ran a regression explaining the size of the agricultural workforce from that of the 
non-urban population in the six parallel censuses and then used the result to forecast the 
volume of agricultural labor for the other five census years. Between the eleven data-points 
thus obtained, employment will have varied with harvests and other influences affecting 
production. To arrive at continuous estimates, the national accounts series of real output were 
therefore used. These give us benchmark numbers for output per worker in all census years 
(output, not value added, allowing us to avoid assumptions on inputs). After interpolating 
these for all ten intervals, dividing through by the same series for real output then leads to a 
continuous series for employment. This, in turn, can be used to calculate labor productivity 
(value added per worker) and the agricultural employment share. For this last step, estimates 
of all nonagricultural labor that were derived in the same way (using urban population 
numbers from the five additional population counts) are added. The resultant series are 
shown in figure 3.3.65 
 The key message is threefold. First, the start of a structural drift in the allocation of labor 
did not coincide with the macroeconomic change in the pace of growth, the composition of 
output and the rate of investment after 1860 that was the essential finding of chapter 2. Driven 
by the underlying acceleration in urbanization from the 1869 count forward and the course of 
production, the reconstructed series of the agricultural workforce suggests that the 
distribution of employment only shifted from the mid-1870s. By implication, labor release, 
even in the relative sense described, played no role in the first phase of the Dutch growth 
transition. Secondly, the acceleration in labor productivity growth that was observed earlier 
only as the measured change between benchmark periods can now be seen to have emerged 
from the 1880s. As such, it constituted the driving force of faster growth in production. Given 
the emerging overlap with labor release, this also implies a process of dynamic factor 
substitution. Again, not in an absolute sense, but increasingly less labor was used in the 
further expansion of production. And third, before all this labor productivity stalls from the 
mid-1860s, having risen since the mid-1820s (at an average 0.4 percent per year) and most 

64 The following is explained and documented in greater detail in annexes 3.2 and 4.1. 

65 Employment here is measured in heads. From contemporary reports we know that shorter working hours in farming held 
sway from the 1890s (Overzicht, 99, 324, 399; the report of the 1906 State Committee on Agriculture). Parallel to this, industrial 
daily hours roughly declined from 12 in 1850 to 11 in 1880 and 10 by 1913 (see chapter 4 for details). If this is assumed to also 
hold for services, the turning point in the agricultural employment share in terms of hours remains unchanged while its value 
is 2 percentage points higher in the end. 
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Figure 3.3. The agricultural employment share and agricultural labor productivity, 1849-1913 

Note: in percentages of the total labor force (employment share) and indexed on 1849 (product per worker). 
Sources: as in table 3.6 and annex 3.2 (casual labor here excluded from agriculture but included in the total labor force). 

 
strongly in the 1830s (1.0). This matches with the slowdown in output growth and the 
underlying loss of competiveness in trade observed. Grasping the nettle, I can find no ground 
for the modernist notion that an early use of artificial (organic) fertilizers, innovation in 
ploughing and limited mechanization in, among other things, reaping and drainage before the 
1880s on balance raised output per worker. It would seem that exhaustion of the intensification 
model, by this time leading to constant and from the 1870s possibly even declining returns to 
additional labor, was pushing harder. 
 With the above evidence in hand, the principal questions on the economic mechanisms 
behind structural change in agricultural growth and factor demand are easily formulated. 
Why did farmers reduce their absorption of a faster growing rural labor force from the mid-
1870s, and why did they decide to structurally enlarge investing in changes that led to a sharp 
acceleration in productivity growth after 1880? By the same token, we can ask why they failed 
to do so before, which leads us back to the retardation debate. Again, I do not argue against 
early, more limited modernization, only against its net impact. Was it simply because of high 
prices turning into strong deflation, as the traditional literature suggests? Or are we closer to 
the modernist view, which emphasized a wider rationality, particularly that of an inelastic 
supply of land in the face of accelerating population growth, leading to an early adoption of 
artificial fertilizers and strong specialization? In order to decide on these issues we need three 
things. First, we require having insight into the development of prices of marketed produce as 
the measure of returns in farming activity. Second, we need to trace the development of 
costs—of rents, wages and the prices of inputs. And third, we want to learn about the 
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propensities of farmers’ reactions. However, before this we first need to establish to what 
extent farmers across different regions acted on the same incentives, or if closer ties changed 
their competitive positions. In other words, we want to trace and understand the process of 
agricultural market integration. 
 
 
 3.5. The integration of agricultural product markets 
 
Price history is dominated by incidental sources and local series. In the absence of broader 
evidence, this is a perfectly understandable bias in the case of early modern history. But 
while prices for agricultural products undoubtedly are those best represented in the 
surviving records and data becomes more systematic with the growth of government, 
debates on nineteenth century agricultural performance are still conducted on the basis of 
the same type of information. By implication, the extent of the regional variation in prices 
also remains unspecified. 
 Yet conclusions on the effect of prices on economic behavior are predicated on their 
distribution across space as well as time. Especially situations of historical development are 
characterized by many possible reasons for the failure of the law of one price to hold. Most 
obvious among these are transport- and transaction costs that result from the quality of 
infrastructure and the state of technology used in the diffusion of goods and information. 
Others are economies of scale in production, the regulative segmentation of markets and the 
effects of tolls or a decentralized fiscal regime.66 Moreover, given the state of transport and 
conservation technology not all products may as yet lend themselves to trade over greater 
distances as a result of their bulk in proportion to their value or perishable nature, thereby 
limiting the geographic scope of competition. As a consequence, local supply or demand 
conditions continue to influence the prices on which producers and consumers base their 
decisions. In view of these issues and before considering prices and their effect on producer 
choice, this section looks at the degree of market integration in Dutch agriculture and its 
development over time. I ask whether enduring gaps in convergence may have influenced the 
relationship between prices and economic choice. In addition, the literature has surmised that 
through its effect on specialization an enhanced integration of the inland provinces was a 
prominent driver of agricultural growth. Yet it is divided over the question to what extent this 
occurred from an early stage or after mid-century only. Here, too, provincial market prices 
allow us to get closer. 
 
A good benchmark impression of provincial differences in market prices at the start of our 
period is provided by the mandatory fortnightly market reports, or Mercuriales, drawn-up by 
local authorities on pre-structured forms during formal French incorporation, a procedure that 
was started in 1812.67 In most places this was continued after the Napoleonic period (with 

66 In a 2004 review of the literature, the FAO (Conforti, ‘Price Transmission’) distinguishes six types of distorting influences in 
agricultural markets: transport and transaction costs (information, negotiation and enforcement), market power, increasing 
returns to scale, product differentiation, exchange rate pass-through, and border- and domestic policies. 

67 The original instruction from the Parisian Minister of Industry and Commerce is contained in a letter to the Prefects of the 
various departments, dated 24 October 1812. It is for instance preserved in RA Zeeland, Prefectuur Archief, 1810-1814, 127. 
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adapted currencies and units), in some cases until the 1840s. Due to their bulk and seeming 
irrelevance with the passing of time most of these records have been destroyed, but a near-full 
compilation of monthly provincial data survives for the period between 1824 and 1829 in the 
archives of the Ministry of the Interior. The standardization imposed and the fact that the 
intended purpose of the statistics was to provide for a regional comparison underscore their 
relevance. The six-year average values of the recorded prices for main agricultural products 
appear in table 3.7. 
 As previously underscored, the large regional variation in economic structure in the 
Netherlands was rooted in disparities in the structure and performance of agriculture. These 
in turn were related to differences in the quality of land (sand in the south and east versus 
clay in the west and north) and the institutional framework of the countryside, which for 
example affected the speed with which systems of common lands were dismantled. The net 
result consisted of structural differences in productivity, the degree of specialization and the 
marketing of production. With regard to prices, the extent to which each region had been 
able to profit from the expansion of the cities during the seventeenth century heydays of the 
Republic also played a determinant role, as this had influenced taxes, wages and the degree 
of import dependency. Moreover, the transport system that connected these agricultural 
economies was characterized by parallel differences in the ability to move goods by road or 
water. In the urban west, Zeeland and the northern provinces the coastline and an extensive 
network of largely natural waterways had given the integration of markets a fully exploited 
headstart. As such it formed the linchpin of the far-advanced division of labor that was at 
the heart of Dutch early modern economic growth. By contrast, behind the main cities of the 
inland provinces that were accessible by water, hinterlands of low-productive agriculture 
fanned-out that depended on road transport. In the context of early modern technology this 
had strong effects on the cost and speed of moving goods. In his 1844 statistical survey of 
Drenthe, Grevelink for instance observes rye prices still to be much lower in Coevorden 
than in nearby Hoogeveen and Meppel; a fact that is attributed to the lack of a serviceable 
waterway connection.68  
 These different interacting circumstances are reflected in the prices for agricultural 
products during the second half of the 1820s, when the strongest effects of the postwar 
restoration of international trade had worn-off. The most general observation is of course 
that agricultural prices were structurally higher in Holland and Zeeland and consistently 
lower in especially the eastern and southern provinces. However, measured across different 
products the spread in prices between the remaining provinces is already quite limited, with 
the largest gaps for the least developed and integrated provinces of Drenthe and Limburg. 
Harboring less than three percent of the population at a density per square kilometer that 
stood at a third of the national average, the first region had only become a coequal province 
with the 1814 constitution. Similarly, the latter province had not even been part of the 
Republic and would only gain its definitive borders in the early 1840s. Parallel to this, 
stronger differences can be observed for individual products, with variations that were 
larger in animal products and potatoes than in grains. Moreover, it should be realized that 
on a year-by-year basis price gaps were larger than in the case of six-year averages. For rye,

68 Alstorphius Grevelink, Statistiek, 126. 
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Table 3.7. Regional differences in agricultural market prices, 1824-1829 (in guilders and cents) 
 
 Rye  Butter Potatoes Beef Pork  Average 
      of indices 
 

Groningen  4.26  59.7 1.23 31.7 34.1 92 
Friesland  4.55 74.3 1.27 27.4 32.0 94 
Drenthe   4.37 61.0 1.01   87 
Overijssel  4.53 60.3 1.39 34.2 31.5 95 
Gelderland  4.81 57.0 1.39 30.9 35.8 96 
Utrecht   4.98 60.8 1.30 35.3 38.2 100 
North-Holland  4.82 78.1 1.61 42.5 46.1 118 
South-Holland  4.87 76.8 1.87 40.5 39.8  117 
Zeeland   4.82 71.8 1.90 34.8 47.4 116 
North-Brabant  4.62 53.5 1.65 30.9 36.8 98 
Limburg   4.79 53.8 1.19 26.5 31.3 87 
 
National averages  4.67 64.3 1.44 33.5 37.3 100 
Variation (%)  4.6 13.6 19.0 14.6 14.6 11.2 
 
Notes: observations denote averages of monthly prices from April 1824 to December 1829, stated in guilders per hectoliter (rye, 
potatoes) or cents per kilo (butter, beef, pork). 
Sources: ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365, supplemented with data from Provinciaal Blad 
van Noord-Braband (1824-9); Provinciaal Blad van Zeeland (1824-9); RA Overijssel, Provinciaal Bestuursarchief, 1813-1831, 25E, 356-
7; RA Limburg, Archief Provinciaal Bestuur (04.01) 8588-93. 

 
annual price gaps varied between 87 and 113 percent instead of the 91 and 107 percent that 
are implied by the averages shown. For butter, the same numbers were 75 and 128, against 
83 and 121 percent. 
 In understanding these patterns it must be realized that apart from quality differences 
(which were pronounced in the case of butter), the high prices of the west existed in spite of 
imports from countries with much lower grain prices. They also existed in spite of dairy that 
was produced more efficiently than in the rest of the country (Friesland excepted), and with 
domestic supply chains that long since extended to the outer provinces. In Posthumus’ price 
listings for the Amsterdam Exchange, Zeeland wheat and inland rye for instance feature 
parallel (and at close quotations) with Polish wheat and Prussian rye. The fact that prices for 
agricultural products in Holland were structurally higher than those in the east and south 
thus should be attributed to the level of prices on export markets and the circumstance that 
domestic transport costs and supply volumes were such that these gaps were not further 
arbitraged away. 
 Of the agricultural products specified, only beef and pork were systematically subject to 
local excises and fiscal rules that burdened their movement.69 Accordingly, all other price 
gaps shown reflect straight market equilibria. As we will find at a later point, when taxed, 
when containing a larger wage component, or in the case of nontradables such as housing, 
price gaps were larger than those in agriculture. Not only aspects of urban concentration, 

69 During varying periods a number of cities did levy an excise on butter, Amsterdam being one of these. 
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such as a the relative scarcity of shelter, higher wage costs and market regulation were 
responsible for this segmentation, but also the direct effect of local excises (which were 
higher in the urban west) and national fiscal rules as regards transport. Against this, the 
market for grain was characterized by large interregional flows, which for centuries had 
made use of the network of inland waterways. At least from the early seventeenth century 
forward, market prices in all regional market towns followed prices on the Amsterdam 
market, which in turn occupied a pivotal role in the international grain trade.70 All this 
explains why the price gap for rye between Holland on the one hand and the eastern and 
southern provinces on the other is limited to only 6 percent, whereas prices for beef—which 
was systematically taxed—were 27 to 45 percent higher in the economic heartland of the 
former Republic. 
 Bulk in proportion to value was the undoubted cause of the even larger regional 
variation in the price of potatoes, the widespread consumption of which was boosted by the 
high grain prices of the Napoleonic period. During the peak years of the potato blight in the 
mid-1840s, this would lead to supply inefficiencies and an enhanced variation in regional 
mortality.71 In the case of dairy, the extent of market integration was also conditioned by the 
perishable nature of the products involved. As is evident from purchase records and market 
reports, raw milk and buttermilk were sold and consumed only locally, whereas butter and 
cheese were marketed across greater distances and indeed exported. Remarkable therefore 
is the fact that in spite of its lesser bulk in comparison to grains, butter prices varied to a 
larger extent. Regional differences in quality presumably are part of the explanation here; 
the sandy, diluvial soils of the east and south and their less specialized farmers long simply 
turned out a lesser product. Regional differences in supply and demand that resulted from 
the same patterns of agricultural specialization ran parallel to this. High prices in Zeeland, 
for instance, are easily explained by the fact that it produced little dairy, being specialized in 
arable farming. 
 To sum up, the sample of monthly prices analyzed suggests that by the second decade 
of the nineteenth century agricultural markets were relatively well-integrated according to 
contemporary standards, but with restrictions on the extent of arbitrage that are accounted 
for by the state of transport technology, natural endowments and the degree of agricultural 
specialization. These restrictions were especially pronounced in the case of potatoes and as 
such had grim consequences during the subsistence crises of the 1840s. However, in view of 
the fundamental changes in transport efficiency over the subsequent decades this is a 
situation that is unlikely to have endured. The question, therefore, is twofold. First, when 
did this early state of convergence emerge? Was it simply an inheritance of the Republic; 
and if not, how should we see the effects of events during the Batavian years and those 
directly following? And secondly, how did the extent of market integration for agricultural 
products develop during the remainder of the century and where in this should we place 
the result for the 1820s? 

70 Van Iperen en Zuidervaart, Onderzoek. On the Dutch grain trade see Van Tielhof, Mother of all Trades. 

71 There is a limited, if strongly significant correlation between provincial dispersions in potato prices and mortality for the 
first half of the century (for 1812 to 1850 Pearson’s r is 0.42), with the strongest effects in coastal, trade-dependent regions. 
During the harvest failures of 1846-9, mortality levels were also highest in Holland (see below). Mortality figures from 
Oomens, ‘Loop der Bevolking’. 
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To address this issue, I used provincial price series for individual products to calculate the 
extent of the regional variation over time. The data that supports this effort was mainly 
derived from annual averages for principal markets that are listed in the provincial annual 
reports submitted to the central government. Initially submitted as handwritten statements, 
these eventually were also published and continued to exist throughout. Where this type of 
data was lacking, surveys for individual markets were combined into provincial averages. 
In combination, this results in an extensive coverage for the principal grains, legumes and 
butter for all eleven provinces. Of the various series calculated, two are shown in figure 3.4, 
those for rye and butter.72 
 It must be understood that the nature of the data supporting these results is such that it 
shows the extent of variation between principal markets for which prices are registered, not 
that between true provincial averages. The sources impose that the series of market prices 
described in data appendix B pertain to towns like Leiden, Rotterdam and Dordrecht in the 
case of South Holland, or Kampen, Zwolle and Deventer for Overijssel, but not to the villages 
surrounding these. Remaining price gaps for the hinterlands of these towns cannot have been 
larger than the mark-up of intra-provincial transport costs over the competitive urban price, 
and thus were reduced by the process of competitive integration as it is measured here. Yet we 
lack insight into convergence at the lowest level of aggregation—that between producers and 
urban markets. Even so, the results throw a new light on the relation between trade, transport 
and market integration.  
 In the case of rye, where the result is strongly representative for the other grains, there is 
an extensive variation during the Batavian period. Caused by reduced imports and shifted 
trade routes that were induced by the Continental system from 1807, as well as by military 
incursions in 1809 (British landing in Zeeland) and late 1813 (eastern invasion), these peak in 
the Napoleonic years. Yet when using series of grain prices for a smaller sample of individual 
cities that extend across the preceding period, it becomes visible that even higher values of 
divergence had been reached during the 1780-4 Anglo-Dutch War and the Batavian Revolt of 
1795.73 After the restoration of independence and Waterloo this then gives way to a swift 
convergence over the course of the late 1810s and 1820s. This cuts the variation in rye prices 
from 16 percent in 1813 to less than half of this by 1830 (five-year averages). This trend 
towards greater integration is sustained but settles at a reduced pace until a stable level is 
reached in the 1860s, which in turn lies a third lower. This reduction is of importance in itself, 
but it further gains in significance when it is compared to the variation in rye prices in earlier 
years for the sample of cities referred to. Such a comparison suggests that the development 
sketched pushed price convergence beyond eighteenth century levels. The variation in the 
decades before 1780 ranges from 12 to 17 percent, strongly influenced by periods of war and 
civil unrest, and for the 1780s to early 1810s it averages out at 15 percent. Yet by 1830 it, too, 
has fallen to around 8 percent. 

72 For details see data appendix B. For rye, the coverage of the data is comprehensive between 1800 and 1913, with the 
exception of prices for Limburg between 1880 and 1887. Provincial butter prices start in 1809, with three provinces missing up 
to 1824 and a limited coverage for North-Holland. 

73 Variation in these years peaks at 18 and 20 percent respectively. The price series used were related to Amsterdam, Utrecht, 
Groningen, Arnhem and Assen. Sources: Posthumus, Prijsgeschiedenis; Bieleman, Boeren; personal archives N.W. Posthumus, 
Box 407 I, File KA 691 1-4 (Groningen); Heringa, ‘Marktprijzen’. Also see figure 5.1 below, which provides a long term view of 
this measure. 
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Figure 3.4. The variation in provincial market prices for rye (top) and butter (bottom), 1800-1913 

Sources: data appendix B. 

 
 Up to the 1860s, the results for butter in large measure follow the same general pattern: a 
Napoleonic high in price-gaps that is followed by strong convergence. Given the large 
fluctuations caused by the agricultural crisis of the 1820s, it is difficult to agree on the 
question whether this also continues up to 1830 (a longer-term moving average than that 
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shown suggests that it does), but the trend towards greater integration certainly flattens 
after this. Renewed convergence then again takes hold from the 1850s. Contrary to the 
stabilizing results for rye this continues to the 1910s. In the first phase up to 1830 all this 
reduces price gaps by forty percent. By 1870, a further quarter has been shaved-off and in 
the last decades they are again reduced by a fifth, bringing the variation in butter prices at 
par with that for the staple grains by 1913. 
 As already noted, only the result for potatoes diverges in a structural way from the 
overall pattern described. Here, too, a Napoleonic divergence and a subsequent process of 
integration can be discerned. The latter lasts into the 1830s and in so doing takes the 
provincial variation in prices from a 30 percent peak during the 1816-7 food crisis to 11 
percent by the early 1840s. Yet after this there is a renewed divergence that appears to have 
been associated with the potato blight and as such peaks in the late 1840s (at roughly 20 
percent). It is only in the 1860s that the variation in prices returns to its earlier level. In the 
1830s, price gaps between Holland on the one hand and Overijssel and Brabant on the other 
had been around 10 percent. However, by the second half of the 1840s these differences 
amounted to 32 and 21 percent.  
 With the rising grain prices of the later eighteenth century, potatoes had rapidly 
become a new staple food, being cheap as a result of the fact that their yields were high and 
their price was unburdened by excises. By the 1840s, this had resulted in potatoes being the 
second largest crop, both in terms of output and land under cultivation (at 12 to 13 percent), 
with only rye being larger. Yet as a result of their low value-to-transport cost ratio, the 
extent of price convergence remained limited. Since these same circumstances largely barred 
potatoes from being traded internationally, this made market outcomes dependent on 
domestic supply and demand. And these were at their ugliest in 1847 as annual prices in 
Holland peaked at 4.70 guilders per hectoliter (having been close to 7 guilders in June). Only 
at these prices did regional trade flows expand, and potatoes from Overijssel were 
transported to the west. The effects of the blight varied from region to region, but in those 
places where potatoes were grown as a monoculture it brought massive destitution. 
Likewise, urban consumers that depended on the purchasing power of wages rather than 
self-supply were hit very hard. With the country also being struck by cholera, population 
growth after 1845 came to a halt. According to Hofstee, excess mortality from 1846 to 1849 
(with the first half of the decade as the reference) amounted to 75 thousand in total (2.5 
percent of the population), of which 53 thousand as a result of malnutrition and 22 
thousand due to cholera. The strongest effects occurred in urban Holland, the lowest in 
inland Gelderland and Overijssel.74 
 Given the issues at stake in the debate on agricultural growth, the development in the 
overall variation in market prices is not all that we want to know. In view of the role that 
market integration plays in this discourse it is of importance that we also look at the regional 
aspects of this process. As an extension of the differentiated pattern of transport efficiency that 
formed the infrastructural legacy of the Republic, early improvements in the integration of the 
inland provinces have been at the heart of the explanations offered for the extent of growth

74 Hofstee, Demografische Ontwikkeling, 212. In Holland, excess mortality amounted to 4.0 percent of the population, whereas in 
Overijssel and Gelderland it averaged 1.5 percent. Also see Bergman, ‘Potato Blight’ and Terlouw, ‘Aardappelziekte’. Other 
cholera epidemics occurred in 1832, 1859 and 1867, again with the strongest effects in Holland and Utrecht. 
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Table 3.8. Regional developments in price convergence, 1815-1910 (five-year averages) 
 
  1815 1830 1850 1880 1910 
 
Rye 

Variation, all provinces 12.7 7.8 5.3 6.2 5.7 
Variation, coastal rim only 14.1 8.1 5.4 6.8 4.5 
Variation, inland only 8.9 5.5 5.2 3.8 3.3 
Holland/east ratio 1.11 1.06 1.08 1.01 0.98 
Holland/south ratio 1.15 1.01 1.09 0.96 0.95 
Holland/north ratio 1.09 1.06 1.11 1.11 1.05 
 
Butter 

Variation, all provinces 15.3 11.0 12.2 7.0 4.9 
Variation, coastal rim only 12.3 9.0 4.8 6.6 3.1 
Variation, inland only 11.5 7.2 7.0 3.8 3.3 
Holland/east ratio 1.39 1.17 1.17 1.11 1.12 
Holland/south ratio 1.24 1.20 1.18 1.09 1.11 
Holland/north ratio 1.07 0.89 0.84 0.95 1.01 
 
Notes: variation in percentages of the average provincial price (coefficient of variation); ‘east’ includes Drenthe, Overijssel and 
Gelderland, ‘south’ includes Noord-Brabant and Limburg, ‘north includes Friesland and Groningen’, ‘coastal rim’ includes 
Holland, Zeeland, Friesland and Groningen. All values measured as three-year averages. 
Sources: data appendix B. 

 
before 1850. Based on the regional distribution in the construction of roads and waterways 
(with the Drentsche Hoofdvaart from 1780 and the construction of the Dedemsvaart as of 1809 as 
main exponents), especially Van Zanden argued for an early growth in the east on the basis of 
the observed strong increase in marketed quantities of butter. Likewise, in addition to the 
construction of the Zuid-Willemsvaart (1826) a sizeable share of the paved intercity roads 
realized was taken up by North-Brabant.75 As such, this argument shifts the widely 
acknowledged role of market integration in agricultural output growth after mid-century 
backward. Its key mechanism is that while up to this point livestock in the inland regions 
had mainly been kept for the fertilization of poorer soils, market integration and rising 
relative prices of butter and meat induced farmers to feed an increasingly large part of grain 
harvests to their cattle. At the same time, attempts were made to import new organic 
fertilizers to address the problem of low land-productivity. From the 1840s, the production 
of pigs for the international market began to spread rapidly and the potato harvest was also 
increasingly used as animal feed.76 
 To assess this argument, we need to know more about market integration on a regional 
basis. To this purpose, table 3.8 shows the earlier overall variation in prices for rye and butter 
for benchmark years, together with the same measure for the inland provinces and those that 
were part of the coastal rim. It also shows price gaps for what surely was the pivotal transport 

75 Van Zanden, Economische Ontwikkeling, 105-6, 148; Bieleman, Boeren, 704-5, 728-9; Van der Woud, Lege Land, 353, 545. 

76 According to the trade data reconstructed by Horlings, the value of exported livestock increased from 615 thousand guilders 
in the 1830s to 5 million in the 1840s (Horlings, Economic Development, 362). 
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connection behind the argument for early growth: that between the inland provinces and 
Holland. It demonstrates that the early overall convergence observed was a shared 
phenomenon. For both groups, the variation in market prices for butter and rye declines at a 
pace that was faster than that of later years. Moreover, diminishing price gaps with the west 
very much seem to have been part of this. The inland and southern regions share a strong 
divergence with the urban west at the close of the Napoleonic period, caused by high prices in 
the import-sensitive cities of Holland. With an average price gap of 36 percent for rye in the 
years of the Continental system, this divergence is especially strong for the self-contained 
south. After 1813, this gives way to a process of convergence. This persists into the 1820s, and 
in doing so causes the extent of market integration for the early 1800s to be widely surpassed. 
The significance of this development is also evident from parallel changes in the coherence of 
price movements. When compared between the period before 1830 and the next three decades, 
the average of all pairwise correlations between annual changes in provincial grain prices 
increases substantially. Both for rye and wheat the increase is strongest for the southern 
provinces (from 0.77 to 0.96 and from 0.78 to 0.93), followed by the east and north (with net 
advances between 0.09 and 0.14). 
 The final point to make with regard to the earliest interval concerns the difference 
between the level of integration for the full sample of provinces and the coastal-inland 
subsamples. In view of what we know about the relative efficiency of the transport system, the 
lower variation for especially rye inland may seem surprising. Of course, the higher initial 
value in the west was still driven by the distortion of international trade, and the lessened 
imports and shifted transport routes that resulted from this. However, the values for 1830 
show that there was more to this difference. The remaining gap for rye and the fact that the 
variation in butter prices was consistently higher for all provinces points out the existence of to 
some extent parallel economies. Remember, rye was mainly produced and consumed inland 
and so a tighter integration need not surprise, but some segmentation is also present between 
the export-influenced markets for butter of the coastal rim and the more autarkic east and 
south.77 This extends a point on the bifurcated nature of the integration of the Republic made 
earlier by Jan de Vries: to an extent dictated by relative transport costs, its western provinces 
appear to have had closer contacts with regions outside its borders than with agricultural 
economies inland. The present results suggest that this point to some extent still held true by 
the early nineteenth century.78 
 Similar to the chronology of overall price convergence, the regional results point to a 
renewed acceleration in integration after 1850, especially in livestock products. Before this, 
however, the process seems to stall in the inland provinces, while it continues in the west. In 
the strongest case (that of rye prices in the south), this image is exaggerated by the low price 
gap for 1828-32. In 1831 and 1832, rye in the south was expensive as a result of the nearby 
Belgian revolt. With events that varied from Limburg’s association with the secession to the 

77 Outside Holland, Zeeland and Utrecht upwards of 76 percent of the consumption of wheat and rye was made up by the 
latter (in Drenthe even 94 percent), supplied largely by local agriculture. De Vries, ‘Production’, 203 gives consumption figures 
(based on excise revenues) per province in 1808 and between 1834 and 1837. 

78 De Vries, ‘Regional Economic Inequality’, 197. Based on the variation in prices for rye for a changing sample of cities 
(obtained from the work by Tijms), the same segmentation in market integration is noted for the early modern period and the 
early nineteenth century by Van Iperen and Zuidervaart, Onderzoek. 
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Ten Day Campaign, markets were affected, causing high prices. The average value for the 
Holland-south ratio in the remainder of the 1830s for instance is 1.11. At the same time, during 
the second half of the 1830s western grain prices also remained high as a result of higher tariffs 
under the sliding-scale Graanwet introduced in 1836.  
 After mid-century, variation in coastal markets again declines, but already in the 1860s 
especially the integration of grain markets reaches a level from which it will scarcely improve 
any further. By contrast, there is a renewed structural convergence in the inland provinces, as 
the internal variation in especially butter prices but also the ratio to western prices fall. Both in 
the east and south stability in price convergence for grains is reached in the 1870s, but in the 
case of butter this process lasts up to the 1910s, as price gaps and variation continue to decline. 
Remarkably, from the 1880s inland rye prices even become slightly higher than those in the 
west, as the grain invasion drove the cost of imports further down. Revealingly, this effect is 
strongest for wheat, which was the main grain imported from the New World. During the 
same years, remaining convergence is concentrated in butter prices. This now is no longer 
driven by interregional price gaps, but by a further falling degree of internal variation, 
especially in the coastal rim.  
 
The economic, infrastructural and institutional factors likely to account for the overall 
chronology of market integration I leave to be considered in the context of the debate on 
comparative disadvantages in industrial input costs.79 The aim here is not only to avoid 
repetition. The present results also seem bear upon the empirical underpinnings of the 
comparative cost argument and thus on the timing and extent of its claims. At the heart of 
this hypothesis lies the notion that natural endowments and transport inefficiencies resulted 
in broad cost disadvantages in industry that would only be resolved with the extension of 
the railway network and the rise of motorized inland navigation over the second half of 
century (its other half is western labor market failure).80 Yet from the perspective of 
domestic price gaps, a view of market integration that starts from a lack of early progress 
can no longer be upheld, raising empirical questions on the selectivity and timing of the 
comparative cost argument. 
 Focusing on postwar developments, there is of course a wide range of post-Batavian 
influences that may account for the changes observed. First, it would have been strange to 
conclude that the removal of the many trade distortions of the wartime period would have 
had no effect on the functioning of markets. For over thirty years, the stability of trade and 
the reliability of international transport had been uncertain and in the last seven years 
severely restricted imports had caused trade flows to be rerouted. With Amsterdam and 
Rotterdam under official scrutiny, substitute routes ran relabeled cargoes up the Meuse 
from Dordrecht to Den Bosch, or down from Emden and Delfzijl. With Hamburg and the 
Elbe also blocked after 1806, even the small Danish port of Tönning and British controlled 
Heligoland were used as distribution points.81 Incidental forces, such as the flooding of the 

79 On comparative costs and both national and international convergence in prices and wages see chapters 5 and 6. 

80 Bos, ‘Factorprijzen’; Griffiths, Industrial Retardation. 

81 Crouzet, Economie Britannique, 129, 228; Schama, Patriots, 561-9. On smuggling and navigation under neutral flags see Van 
Nierop, ‘Amsterdams’ Scheepvaart’. 
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major rivers in 1809, and the attempted British invasions of North-Holland and Walcheren 
(in 1799 and 1809) added to these distortions. Markets, as a result, were characterized by 
price gaps that resulted from a geographically specific reliance on higher transport and 
transaction costs. Moreover, the removal of these forces not only resulted in lower costs due 
to restored patterns of trade and transport, but the postwar years also saw the largest 
decline in freight rates in inland navigation for the whole of the century—a third in the span 
of a decade (table 5.1).  
 Secondly, behind the veil of conflict institutional changes had been adopted whose 
influence only now could become manifest. The abolition of internal tariffs, mainly that 
between the former Generality Lands and the rest of the country, had been achieved in 1796, 
while the national tax system implemented in 1806 had removed all other regional charges. 
The 1810 Code de Commerce had introduced a uniform system of commercial law that would 
remain unchanged until the 1838 Statute.82 And the French harmonization of coinage and 
units of measurement was readopted from late 1816. As the conversion of prices originally 
stated in local pounds or bags in the data appendices testifies, the Republic had not only 
been characterized by specialization and an enhanced division of labor, but also by a 
fragmentation of moneys and measures. But while unofficial records such as purchase 
books and corporate inventories suggest metric units to have been adopted in the 1820s at 
the latest, the practical harmonization of money took longer. The silver guilder had been the 
official unit of account since 1694, but due to decentralized minting a great number of 
different coins remained in circulation. Moreover, by the early nineteenth century many of 
these were worn-out and clipped, causing differences in intrinsic value that drove out good 
money and hampered trade. Even so, given the cost of a full overhaul and a government 
budget crippled by deficits, the old coins did not lose status as legal tender until the long 
postponed currency reform between 1846 and 1848. 
 Third and last, there was the issue of infrastructure. While there are also reports on 
lagging maintenance and the shallow draught of main connections (such as that by the 
Agent for National Economy Goldberg), mainly as part of efforts to improve the transport of 
peat to Holland the eastern provinces saw the early initiatives at waterway construction 
already cited. And then of course there was the unprecedented program of road and 
waterway construction of the 1820s initiated by Willem I. As chapter 5 will explain in more 
detail, with the largest part of outlays being aimed at port services and international access, 
by no means all of this is likely to have contributed to the integration of domestic markets 
for agricultural produce. But that does not change the fact that the swiftest increase in the 
length of waterways did occur before 1830, that shipping routes with indirect trajectories as 
a result of municipal toll rights were straightened (most notably that between Amsterdam 
and Rotterdam), and that the modernization of the road network was strongly concentrated 
in the inland provinces. 
 All in all, both infrastructure and institutions are likely to have mattered, but the largest 
gains in redressing the distortions of the revolutionary years probably simply came from 
open markets, the possibility of reverting to fundamental patterns of specialization and 
transport in international and domestic trade and resultant lower costs, risks and freight 

82 In 1809 a Dutch Statute of Commerce appeared, but its implementation was cut short by French annexation in 1810, when 
the Code de Commerce was introduced. This was left unchanged until the 1838 Statute, which drew on this earlier design. 
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rates. Such a distortive role for the Batavian period would, in fact, dampen much of the 
tension between the view of those like Horlings, Van der Woud and Knippenberg and De 
Pater, who see little change before mid-century on the basis of traditional transport, and that 
of those like De Vries and Van der Woude, who, at least on an interregional level, portray 
the Republic as an already tightly integrated economy.83 Yet, as shown, that does not get us 
all way. The main point is that at least in agricultural market integration a large part of all 
nineteenth century gains had already been realized by mid-century. At the time of our cross-
section for the second half of the 1820s, this process was already underway and it involved 
rapidly closing price-gaps for the inland provinces. As a result, by the time that 
international protection was starting to wear-off, eastern and southern markets were in an 
improved position to take advantage of this development. Only in the case of potatoes does 
the variation in prices remain extensive, as their bulk and value relative to transport costs long 
acted to prohibit a wider extent of regional arbitrage. As a consequence, during the high years 
of the potato blight price gaps were enhanced, with strong consequences in monocultures and 
market-dependent regions.  
 As for wider implications, these seem to me to be threefold. First, given the inherited level 
of integration and the early advances traced, a sustained discussion on the regional aspects of 
agricultural development after 1830 cannot be derived from the existence of significant price 
gaps, let alone a lack of arbitrage. Accordingly, the persistence of regional differences must be 
sought in the combination of local factor costs and agronomic or entrepreneurial factors, not in 
product market failure. Second, the typically asserted mechanisms behind an early nineteenth 
century increase in the volume of marketed production are the demand for manufactured 
wage-goods, rising fiscal pressure (which certainly was brought to bear in the inland 
provinces with the introduction of Gogel’s national tax system from 1806) and population 
growth. These forces would have driven self-sufficient farmers to specialize, intensify their use 
of labor and monetize their incomes. Market integration-driven specialization in this view 
only emerged after mid-century, acting in tandem with urbanization and income growth as 
driving forces. However, in the Dutch case there now is evidence to back the notion that even 
outside already commercialized agriculture such a role took shape much earlier. The third and 
last point pertains to the retardation debate. While much remains uncertain about the forces 
underwriting its chronology at the regional level, at least after 1830 the extent of integration 
did not stand in the way of above-regional price incentives as the basis for decisions on output 
and factor demand. By implication, it also did not form an obstacle to an earlier 
industrialization. 
 
 
 3.6. Agricultural output prices reconsidered 
 
So how might the course of prices have influenced producer choice in agriculture, and 
through this the timing of structural change in output growth and the absorption of labor—the 
sector’s two main links to the industrialization process? The significance of output prices in 
this respect is that these influence production and the demand for resources. Relative price 

83 Horlings, Economic Development, 251-64; Van der Woud, Lege Land; Knippenberg and De Pater, Eenwording; De Vries and Van 
der Woude, Nederland, 221-31. 
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changes within agriculture itself in turn encourage specialization. Parallel to this, wages, rents 
and the costs of physical inputs such as seed, feed and manure also shifted. As explained at 
the start of this chapter, in this respect there are two existing debates that have a bearing on 
the issue of industrialization: that on the response to structurally rising prices up to the 1870s, 
and that on the deflation of the 1880s and early 1890s. The new growth estimates also raise the 
question whether costs or prices were behind the slowdown from the mid-1860s. And finally, 
the price evidence itself suggests that we should pay closer attention to the deflation of the 
1820s and its effects on the wider economy. 
 Figure 3.5 starts this exploration by plotting the composite 1800 to 1913 deflators of value 
added in arable and livestock agriculture.84 With data for a much broader range of products 
now harnessed into a comprehensive image, it makes the familiar point that nineteenth 
century agricultural prices were characterized by five phases. High and variable prices during 
the Batavian years, followed by strong deflation in the 1820s and a sustained rise in prices that 
lasts up to the 1870s marks the first three of these. Renewed deflation during the 1880s and a 
phase of again rising prices from the mid-1890s make up the fourth and fifth phase. As 
regards the first of these, much has already been said on the effects of the Continental system. 
But as the more extensive figures on the earlier Batavian years show, even higher prices were 
recorded before this. In fact, prices for grains and other arables remained high until the 1807 
Treaties of Tilsit that ended the War of the Fourth Coalition, pacified central Europe and took 
Russia out of the Napoleonic Wars until invaded in mid-1812. With the Continental system in 
force from 1807, prices in fact declined up to 1810. Only in the final years of strict enforcement 
arable prices again peaked. 
 Under these circumstances, the specialized nature of Dutch agriculture and the role of 
grain imports caused the economy to be affected directly, not just through prices and 
disrupted markets but also as a result of formal restraints to trade and the risk of capture. Due 
to formal French annexation in July 1810 the former were now enforced as a domestic policy, 
and hence led to a more systematic interruption of trade than earlier naval conflicts. These 
same facts also help to explain the initially limited and in 1812-3 opposite reaction of prices for 
dairy and meat. As a producer of internationally traded pastoral products, the Batavian 
Republic, rechristened into the Kingdom of Holland in June 1806, was confronted with what 
had become an excessive supply of former exports. Conversely, in grains restricted imports 
had encouraged a structural enlargement in production, a development facilitated by laws 
adopted in 1809-10 that granted tax exemptions to reclaimed land and made it easier to 
overcome obstruction from a minority of holders of common rights.85 This would also form 
the basis for the further enclosure of especially eastern common lands (the so-called marke 
lands) during the first half of the century.86 As a result, the arable balance of trade also 
shifted. Whereas the earliest national data as of 1802 still show large net imports of the staple 
grains (of which some 70 percent from the Baltic), by the postwar years these had turned into 
net exports, followed by waxing net imports until the mid-1830s. In an even stronger way, the 
perils of naval warfare caused prices for tobacco, cotton, coffee and raw sugar to reach 

84 Value added estimates start in 1807, hence for 1800-6 deflators use the earliest output weights. 

85 Wright, Free Trade, 45. 

86 Van Zanden, Economische Ontwikkeling, 152-65. 
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Figure 3.5. The price of value added in arable and pastoral agriculture, 1800-1913 (1814 = 100) 
Source: data appendix B. 

 
unprecedented levels. This, in turn, led to the use of substitutes. Thus, the cropping of 
chicory and sugar beets was taken up and that of flax, potatoes and tobacco was extended. 
As a consequence, marginal fields were sown and in the north pastoral lands were even put 
under the plough.87 
 With mixed fortunes thus prevailing within agriculture itself, the re-establishment of 
international trade from late 1813 kindled hopes among traders and exporters for a return to 
more stable conditions—hopes which seemed to be borne out by initial developments. As a 
result of the growth and industrialization of its workforce, Britain had already become the 
largest importer of agricultural produce by the eve of the Revolutionary Wars. And having 
been short on continental imports for several years, its prices had risen to even more extreme 
levels. For Dutch trade, the return to normal trading relations thus meant that a large share of 
pastoral supplies and expanded harvests were drawn to English markets. As a result, trade 
boomed and prices also shortly converged (see figure 3.7 below). What, under internationally 
competitive conditions, would soon prove to be an excess supply of grain could profitably be 
sold against higher prices. Likewise, pastoral exports surpassed earlier levels so that at least in 
this respect the effects of Napoleonic period were concentrated in the preceding years of 
formal annexation and tight trade controls. Between 1801 and 1809, an average of 68 and 80 
thousand hundredweight of Dutch butter and cheese had been imported into Great Britain. In 
the first eight years after 1813, these numbers would be equal to 74 and 88 thousand.88 On top 

87 Blink, Geschiedenis II, 288 as quoted by Van den Brink, Bijdrage, 3. 

88 Parliamentary Papers, 1826-7, xviii, 2-7 as quoted by Wright, Free Trade, 47. In metric terms this is equivalent to 3454, 4064, 
3759 and 4470 tons with an estimated value of 4.4 and 4.6 million guilders, or 51 and 64 percent of all pastoral exports. 
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of all this, 1816 grain harvests in especially southern Europe failed as a consequence of climatic 
conditions that had been triggered by strong volcanic activity in the East Indies, culminating 
(in April 1815) in the massive eruption of Mount Tambora. As a result, grain prices leaped. 
From January 1816 these rose with an average 6 percent per month, reaching a peak in the 
spring of 1817 with arable prices at two and a half times their 1815 level (see figure 3.6 below). 
Apart from igniting a heated debate on the need to restrict exports and initiating a 
government purchase of 12 million guilders in the Baltic that was sold below cost, this fanned 
the flames of the elusive boom in grain markets even further.89 Turnover grew, while traders 
made huge profits by importing grain from the Baltic and reshipping it overseas, making use 
of the fact that wider trade links were still feeble. In 1817, the import of all grains peaked at 124 
thousand tons, while their net export reached 93 thousand tons, causing visions of a revival of 
staple trading to be entertained. 
 This trading boom proved short-lived. As imports grew and prices came down, 
protection was stepped up to protect landed interests. In March 1816, British tariffs on butter 
and cheese were quadrupled, and for instance in the case of oats imports were banned until 
prices reached a level of 27s per quarter, effectively closing market access.90 Britain was not the 
only country to do so: others, including France, retreated into the protectionism of the 
eighteenth century. Moreover, elsewhere the Napoleonic segmentation of markets had also 
encouraged labor inputs to be intensified, new forms of crop rotation to be explored and land 
to be cultivated. And as the trade network again widened to include links between the Baltic 
and the Mediterranean, these supplies came into play. Most importantly however, as a result 
of British naval involvement Russia had wrested control over the Dardanelles passage from 
the Ottoman Empire in 1807. This fact now allowed its southern regions to evolve into major 
grain exporters, using Odessa as their main outlet. As such, this placed this source of supply in 
direct competition with the Baltic, which had been the most important exporter of wheat and 
rye since the sixteenth century. More conveniently placed and protected by British interests, it 
also undercut the basis for Dutch trade between the Baltic and the south. As summed-up by 
Gijsbert Karel van Hogendorp, it created ‘the most powerful competition there has ever been 
in the corn trade.’91 
 The economic mechanisms of formerly high prices now were reversed: from the 1820s 
bountiful harvests, land taken into wartime use and the rerouted flows of international trade 
caused grain markets to be flooded not only by domestic and traditional Baltic grains but also 
by Black Sea exports. On as good as open Dutch grain markets this led to a strong price fall. 
Under the tariff system decided upon in October 1816, the charge on wheat amounted to 7.74 
guilders per last, which was changed in 1822 to 7.50. Similarly, the burden on rye stood at 5.00 
and 5.33. At prevailing market prices these charges amounted to an ad valorem that ranged 
between 2 and 5 percent. Unchecked, the average market price for wheat across the Dutch 
provinces plummeted from 19.88 guilders per hectoliter in 1817 to 4.56 in 1824. Similarly, 
prices for rye fell by more than 70 percent. These developments led to pressure for protection. 
In the early 1820s, provincial agricultural commissions debated proposals for tax relief and

89 Verviers, Nederlandsche Handelspolitiek, 207. 

90 Van den Brink, Bijdrage, 52-3. 

91 Van Hogendorp, Bijdragen, vi 389-407. 
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Table 3.9. Nineteenth century agricultural deflations compared: comparative prices from peak to trough 
during the 1820s and the 1880s 
 
  wheat, barley, oats   butter, beef, pork  Netherlands 

 Neth. England Germany Neth. England Germany all arable all pastoral 
 
1814-15  100 100 100 100 100 100 100 100 
1816-18  154 148 139 103 89 105 153 105 
1823-25  60 120 62 69 85 67 62 75 

change*  -40% +20% -38% -31% -15% -33% -38% -25% 
change**  -61% -19% -55% -33% -4% -37% -59% -29% 
 
1872-74  100 100 100 100 100 100 100 100 
1879-81  95 85 93 94 98 90 107 91 
1894-96  54 55 72 75 78 85 69 82 

change*  -46% -45% -28% -25% -22% -15% -31% -18% 
change**  -43% -35% -23% -20% -20% -5% -36% -10% 
 
Notes: * 1814-15 to 1823-25 and 1872-74 to 1894-96; ** 1816-18 to 1823-25 and 1879-81 to 1894-96. 
Sources: Dutch prices: data appendix B; German prices (unweighted average for Berlin, Königsberg, Hamburg and Münich): 
Jacobs and Richter, Groβhandelspreise; English prices: Clark, ‘Price History’; Posthumus, Prijsgeschiedenis I (exchange rates). 

 
the bonding of corn through credit societies. Parallel to this, landowners from the southern 
Netherlands and Groningen submitted petitions that argued for a temporary ban on imports 
and higher tariffs.92 However, against western trade interests all this was too no avail. After 
several years of maneuvering that involved contentious debate in the Council of State on the 
merits of free trade, the 1822 fiscal reform package maintained the existing policy.93 Only with 
even lower prices in 1825 and after more southern pressure, it was decided to increase grain 
import duties to a level that, given low prices, amounted to a 15 percent charge. These were to 
last only until the 1830 secession. 
 While the price fall of the 1880s and its implications for output, profits and labor demand 
are strongly debated in the agricultural history literature, no such importance is attributed to 
the deflation of the 1820s. In fact, due to its focus on a reconstruction of output between 1810 
and 1850 benchmark years and the conclusion of a broad crisis holding sway in coastal 
farming at that time, the main quantitative study on agriculture before the 1850s only very 
limitedly discusses its extent and impact.94 But as table 3.9 demonstrates, it was at least as large 
and it structurally lowered prices. At the low-point, the average market price for wheat stood 
at a level not seen since the second half of the 1730s, when Zeeland wheat at the Amsterdam 
exchange registered between 133 and 172 guilders per last (or 5.72 and 4.42 per hectoliter). 
And while the second half of the 1820s saw a correction, the average market price between the 

92 Cf. Rekwest, a 1823 petition by Groningen farmers, which demanded ‘a temporary ban and lasting burden on the import of 
grains and leguminous vegetables.’ 

93 For an elaborate survey of the debate on agricultural protection in the 1820s see Wright, Free Trade, 168ff. 

94 Van Zanden, Economische Ontwikkeling, 109-12, 152, 247. The deflation of the 1820s is discussed in Van Zanden and Van Riel 
(Strictures, 125-6), where it is treated as a relative price incentive to specialization in dairy and madder. 
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1824 low and the 1845 start of a string of harvest failures was 7.79 per hectoliter, 
corresponding with the level of prices in the 1770s.95 Indeed, except during the subsistence 
crises of the 1840s and a brief moment in the early 1830s, arable prices would not again equal 
those of the first postwar years until the 1850s (see figure 3.5). Moreover, due to the 
combination of agricultural specialization and openness, the impact of deflation was especially 
large in the Netherlands. The difference with strongly shielded English prices in the table is 
striking. And although these probably did stand out, the decline in for example French wheat 
prices was also smaller: by 8 percent between 1814-5 and 1823-5, and by 42 percent when 
measured from 1816-8.96 Based on average market prices, these same figures for the 
Netherlands were 43 and 67 percent. And while prices in the German cities did fall to a 
comparable extent, the much lesser degree of commercialization in agriculture limited the 
wider effects of these price shocks. 
 The fact that grain markets drove the deflation of the 1820s is also demonstrated by the 
fact that its effect on pastoral prices was smaller, mainly working through the price of feed. 
Prices for potatoes and madder also fell to a lesser extent. This led to a differentiated impact. 
Especially in Zeeland and Groningen, where wheat and oats dominated, farmers were largely 
unable to cultivate alternative crops—with presumably significant effects on employment. 
Elsewhere, labor demand also declined. As the 1821 provincial report for Gelderland 
submitted to Willem I summed things up: ‘the exceptionally low prices cause all to languish, 
render the peasant incapable of paying his rents, and cause a want of work for day laborers 
and servants.’97  
 At the same time, especially in the inland provinces the relative price shock did stimulate 
farmers to intensify the production of other products. The cultivation of less sensitive crops 
such as rye and buckwheat was fundamental to agriculture on the sandy soils of the east and 
south, where animals were mainly kept for their manure. The drop in grain prices and the 
much less pronounced decrease in prices for butter and livestock reversed wartime incentives, 
making it attractive to concentrate on animal husbandry. As a matter of fact, the events of the 
1820s triggered a structural change in the relative price of livestock products that the literature 
has not recognized as an early influence on an enhanced export specialization. Between the 
1810s and the 1830s, the pastoral-to-arable price dual shifted by 34 percentage points; a 
process that would not again resume until after mid-century and then would take until the 
early 1870s to achieve the same change. Accordingly, part of the debate on early agricultural 
growth should be the fact that there already was a structural shift in incentives from the 1820s, 
which mainly influenced farmers in inland convertible husbandry with a still greater 
flexibility in choice between inputs and output. With grain prices at low levels, larger parts of 
harvests were used as feed; instead of selling rye, farmers marketed the additional butter and 
calves produced. 
 However, as a wider aspect of relative price shifts it is not correct to argue that, since 
prices of industrial products declined even more than those of food, the overall terms of trade 

95 Data appendix B; Posthumus, Prijsgeschiedenis I, series 5. 

96 Labrousse et al., Prix du Froment, tables. 

97 ARA, Kabinet des Konings, 1813-1840, 6126. 
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of agriculture improved as early as this.98 Since this would allow farmers greater access to 
manufactured goods, such a development would also have induced an increase in marketed 
production—a mechanism known as the ‘wage–goods’ argument. Close analysis of these 
relative prices shows that such a catch-up would only occur from the 1840s, with events after 
1817 first decreasing the terms of trade. Compared to 1814-5, by the mid-1820s falling prices 
had made the real cost of hiring a given factor of production in industry on average 12 percent 
more expensive. Yet in agriculture the increase was over 40 percent. With recovering prices 
this difference lessened, but by 1840 the sectoral terms of trade still only had reverted to 
postwar values. Only after this did agricultural prices run away from those in the urban 
economy. Moreover, as of the 1850s this relative price trend also strongly diversified between 
arable and pastoral farming. While in dairy and meat a strong upward trend only temporarily 
levelled out in the 1880s, in much more labor-intensive arables a turning point already came in 
the 1860s. After this, the relative price of grains and industrial crops would not again increase. 
In other words, when controlling for wages the deflation of the 1820s raised the purchasing 
power of urban workers, it probably led to a to reduced absorption of the labor force in grain 
farming and it lowered the relative cost of hiring any factor of production in industry and 
services.99 When analyzing the path of industrial output growth and rural-to-urban migration, 
we will find this effect and its reversal from the 1840s to be of major importance to the 
allocation of labor. 
 
The question of when and to what extent agricultural prices rose again after the 1820s brings 
us to events up to the 1870s. Taking the amended growth estimates into account, this period 
may now be seen to encompass three different issues. The first of these is that on the origins 
and extent of export growth under the influence of trade liberalization; long dated to the 
second half of the 1840s but now shifted backwards. Secondly, as part of its argument that 
agriculture modernized early and as such contributed to the Dutch growth transition, the 
revisionist literature has emphasized the spillover effects of renewed urbanization and income 
growth on the demand for agricultural produce. Yet this can only have started after the food 
crisis induced by the harvest failures of the mid-1840s, as these showed agricultural supply 
(especially that of potatoes) and its effect on the wider economy to still have been vulnerable 
to traditional shocks. Moreover, urbanization only began to shift after the 1849 census and 
significantly so after 1870. And thirdly, the national accounts reconstruction of production 
suggests a slowdown in especially arable output growth to have occurred during the later 
1860s and the 1870s.  
 In the end, all of these processes are tied up with prices and productivity, and not just 
because of the long accepted notion that rising prices afforded Dutch farmers high incomes 
that allowed them to postpone modernization in a way which by the 1880s had led to a 
decline in competitiveness. Rather, it is because the essential notion of microeconomic theory 
is that, within the limits of influences such as market transparency and soil agronomics, all 

98 Van Zanden and Van Riel, Strictures, 126. 

99 The point here is that, as chapter 6 shows, especially urban wages were given to downward rigidity (which is a universal finding 
in labor economics). With stagnating industrial productivity and without inflation this created secondary labor markets, squeezed 
rural migration and made adjustment in real costs dependent on wage growth elsewhere. By the same token, the agricultural price 
fall of the 1820s did not lead to adjustment through shifts in labor supply. 
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incentives for production growth must work through producer margins. With individual 
firms that are confronted with market prices, it is the balance of prices and costs at the margin 
that cuts-off output and factor demand in the short run and influences the nature of activity 
and the scale of the firm in the longer run.100 Costs, in turn, are the outcome of productivity 
(and behind these scale effects and technology), wages, rents and the cost of material inputs. 
We already saw that output growth before the 1860s was associated with labor intensification 
and limited productivity growth, while the subsequent slowdown still saw persistent growth 
in labor inputs but stalling productivity gains. In both cases, the question is what role prices 
played. This is also a methodological critique: we should look at prices and how these would 
have appeared to producers, but only in the context of a wider model of net returns and 
structural response. 
 By dint of the fact that local and provincial administration after 1813 continued the 
procedure of registering monthly (formerly bimonthly) market prices introduced under 
French rule, we are afforded a very close view of price movements during the first half of the 
century. Since for some provinces records are preserved until the 1850s, the full period for 
which monthly market prices are available stretches from 1811 to 1855 (for the years up to 
1808 the data is very fragmentary). With arable and pastoral prices again separated and with 
output weights applied to the more limited range of products compared to annual data, the 
results are displayed in figure 3.6.  
 What this first of all shows is the extremity of the 1816-7 and 1846-7 peaks. These 
demonstrate the still feeble nature of international postwar supply chains and the renewed 
fragility that had been created by the dependency of a larger population on the yields of the 
potato harvest. When after the 1845 destructive appearance of phytophtora grain harvests also 
faltered, the food system collapsed, with not only economic and demographic effects but also 
far-reaching political consequences over much of Europe. However, from the perspective of 
structural price movements as incentives to producer choice, the dominant fact is the opposite. 
As the graph shows, there is nothing to suggest that after the correction to the deflation of the 
1820s prices continued on an upward trend. Looked at from a long-term perspective, it may 
appear that prices already rose from the second half of the 1820s (cf. figure 3.5). However, this 
is not how farmers lacking in foresight would have perceived things. Not only was the general 
variability in prices still considerable, but shorter multi-annual periods of rising and then 
falling prices before mid-century rather suggested that prices had settled at a structurally 
lower level. This was especially true for grains, where prices were more volatile than in the 
case of legumes and industrial root crops. Both in the 1830s and in the first years after 1847, the 
price for wheat stood some 15 percent lower than in 1814-5. In the end, it is not until the 1850s 
that a trend change in prices can be discerned. This, in turn, should be noted to precede the 
scarcity created by the 1854 blockade of Russian ports in the Baltic and the Black Sea as part of 
the Crimean conflict. 
 Developments with respect to prices for livestock products were not quite the same. As 
we saw, prices for dairy and meat fell to a lesser degree during the early 1820s. In addition,

100 A short summary of course fails to do justice to the complexity of the assumptions behind the working of Marshall-Viner 
marginalism, ranging from perfect competition to aggregation in demand. It also abstracts from conceptual criticisms of 
instrumental rationality, as well as from the influence of market power, externalities, and asymmetric information. Cf. Krips, 
Course; Mankiw, Principles. 

  



 Prices and structural response in agriculture       129 
 

arable

pastoral

25

50

75

100

125

150

175

200

225

250

275

1811 1816 1821 1826 1831 1836 1841 1846 1851
 

Figure 3.6. Monthly market prices for arable and pastoral products, 1811-1855 
Notes: the graph shows the average index of provincial market prices for wheat, rye, barley, buckwheat, oats, beans and peas 
(arable, before 1816 only grains), and for butter, beef, veal, mutton, lamb and pork (pastoral, before 1816 only butter, beef and 
pork); weights used are estimated output shares for individual products; data runs from January 1811 to December 1855, the 
full period is used as the reference base.  
Sources: data appendix B. 

 
from the 1830s they did not follow those for grains but remained on a higher level. This 
situation again lasts until the start of a decidedly upward trend in the early 1850s. The fact that 
from this moment forward prices for pastoral products were on a rising trend was already 
demonstrated by the overall indices in figure 3.5, but the causes of this development are made 
explicit by the comparative prices for butter in figure 3.7.101 It first of all shows that postwar 
prices for butter, the most prominent export product of farming, were lower than elsewhere. 
However, prices converge from the 1830s and this process accelerates after mid-century. Such 
an early start of an enhanced integration of international commodity markets does not fit the 
conventional view on the timing and mechanisms of liberalized trade. This centers on explicit 
turning points in British commercial policy and, as a result, traces its emergence to the period 
between 1846 Corn Law Repeal and the 1860 Cobden-Chevalier treaty that formed the start of 
a string of bilateral trade agreements in finished products. Instead, we now find that the 
Anglo-Dutch price gap for grains, beef, pork and butter peaked in the 1820s. The early 
development described does conform to the more recent view of post-Napoleonic protection 
as, in the phrase by Federico, a ‘short-lived backlash’, with tariffs that peak in the deflationary 

101 Note that the result for beef is essentially the same (with only German prices for beef falling below Dutch values from the 
1870s to the mid-1890s). In pork, it is German prices that are lowest until the 1850s (after which prices are very close). 
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1820s.102 In the leading British case reform started with the 1828 sliding scale and the further 
tuning of effective rates cited. This, of course, is exactly what the price gaps shown suggest. 
Also remember that, as Fernand Braudel and Frank Spooner demonstrated very early (in a 
famous chapter of the 1967 Cambridge Economic History of Europe), convergence in commodity 
prices did not emerge in the nineteenth century, but had long since been underway.103 Rather 
than a thirty-year standstill after 1815, a resumption of this process with the removal of the 
late eighteenth century succession of wartime distortions and growth in international trade 
makes much greater sense. 
 All this does not change the fact that international policy positions continued to shift. 
From mid-century forward, the increase in Dutch prices was to a large extent driven by 
British liberalization. Around 1840 English butter prices had still been two-thirds higher; by 
mid-century this margin had fallen to half and by 1860 to a quarter.104 As was illustrated by 
the postwar policy reactions cited earlier, up to this point British commercial policy under 
successive Tory cabinets had sought to establish an equilibrium between setting a lower 
bound to prices in order protect landed interests and attracting sufficient imports to avoid 
greater scarcity, high prices, pressure on wage rates and a negative impact on the demand for 
industrial products.105 Emerging from the strictures of the Napoleonic Wars with high prices 
and rent incomes on fields that were only efficient under circumstances of relative autarky, 
British farmers and landowners had strong incentives to seek for protection. Moreover, they 
enjoyed a high level of representation. However, after the 1832 Reform Act enfranchised a 
substantially larger part of the urban population, the political consensus swung towards the 
notion that artificially high prices were already having the adverse effects summarized. While 
similar objections had been voiced since Thomas Tooke’s 1820 Merchants’ Petition and high 
corn prices had been protested against, in the new political context it was the anti-Corn Law 
League that organized this sentiment from 1838. As such it effectively joined the interests of 
workers and industrialists in their resistance against prolonged protection. In 1842, several 
duties were cut (that on wheat was reduced to a maximum of 20s per quarter), but it was only 
with the great Irish Famine that the cabinet of Sir Robert Peel felt compelled to full Repeal in 
June 1846, even then requiring support from the Whig opposition and splitting its own 
party in the process. 
 The stepwise reduction of the tariff on grain imports from 1828 had already led to gradual 
price convergence, and from the mid-1840s a very close relationship existed (see figure 3.7). At 
the start of the 1830s, the gap in butter prices had been substantially larger than that in grains, 
but in subsequent years it diminished in a parallel fashion. The price effect of Repeal itself, 
however, was stronger in dairy. As is directly evident from the graph, inflation in Dutch prices 
was unleashed. Initially, the effects of trade policy reform were overlapped by the subsidence 
of the food crisis, causing Dutch prices to still decline. Yet from 1850 this turned. Within a 

102 Federico, ‘Short-lived Backlash’. 

103 Braudel and Spooner, ‘Prices’. 

104 The reason to refer to policy decisions as being British and to prices as being English stems from the fact that the market 
price data compiled by Gregory Clark (‘Price History’) pertains to English markets only. 

105 Except between 1834 and 1841, Tory cabinets consistently ruled from October 1809 (Perceval) to June 1846 (Peel). The most 
detailed study on the politics of the Corn Laws is that by Cheryl Schonhardt-Bailey, Corn Laws. A contemporary Dutch 
analysis, emphasizing its stepwise evolution and effects is that by economists Portielje and Vissering, Tariefshervorming. 
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Figure 3.7. Comparative market prices for butter (top) and wheat (bottom), 1813-1913 (in guilders per 100 
kilogram and per hectoliter) 
Sources: as in table 3.9. 

 
decade prices for butter and beef rose by 70 percent, and by 1870 little of the price gap 
remained. In contrast, prices for pork had already converged from the mid-1820s, which 
confirms the role of these exports in the early growth of inland agriculture. Parallel to this, 



132     Chapter 3 
 
 

export volumes of butter and meat had reacted more strongly to the earlier policy reforms, 
while those for cheese seem to have been largely unaffected. Moreover, since English pastoral 
prices also increased from the early 1850s, not all of the change in prices can be put down to 
trade policy effects. Presumably, part of the explanation here again is the effect of the war over 
Russian territorial expansion, having turned into a multi-national confrontation from March 
1854. In the case of pastoral prices this would have to run through the cost of feed. Yet prices 
continue to rise well after the conclusion of the conflict in early 1856. In consequence, we have 
to assume this to be an international demand effect, as during these years there are no changes 
that might have had a restrictive effect on supply or market integration. On the contrary, ship 
technology continued to advance and liberalization spread to most European countries; in the 
Netherlands a free trade regime was adopted in 1862. A likely to be prominent cause behind 
the broader development in international demand was a long-restrained structurally faster 
growth in British real earnings.106 Moreover, from the 1860s a similarly swifter increase in real 
wages and population also emerged elsewhere (including the Netherlands, see chapter 8), 
thus adding to the effect. 
 As already noted, this turning point appears to have been the same for arable prices, as 
these too experience a structural increase that lasts until the 1870s. All the same, the increase in 
grain prices was only about half of that in prices for dairy and meat. Comparing averages for 
the 1830s with those for the 1870s shows an increase in prices for wheat and rye of 35 and 38 
percent. For butter and beef the numbers are 86 and 63 percent. The relative price of industrial 
crops also declined. Moreover, arable prices were marked by far less stable expectations as a 
result of fluctuations that were only gradually dampened by more stable yields and the 
growth of intercontinental supply, cutting across climate zones and harvest variations. Apart 
from this differentiation, the main conclusion, however, remains that international 
convergence in prices and its effect on specialization did not emerge with Corn Law Repeal. 
Instead, it resumed from the 1830s in relation to the gradual erosion of the postwar 
protectionist backlash. At the same time, a clear acceleration in the process can be discerned 
from the post-Repeal years.107  
 
As a central tenet of agricultural history debate, the causes of the next structural development 
in prices, the deflation of the 1880s and early 1890s, are widely agreed upon. As outlined in 
chapter 2, these combined a structural decline in long-distance ocean freight rates with land 
development and improved transport in overseas regions such as the American Midwest, 
River Plate and the British Dominions. Behind this, in turn, stood revolutionary changes in the 
design and propulsion of sea-going steamships and a vastly extended penetration of railways. 
In the first case, the introduction of propellers and compound engines not only allowed for

106 See the authoritative estimates by Feinstein (‘Pessimism’, table 5), which show an increase in real earnings of 36 percent 
from 1853/57 to 1878/82, against a 13 percent gain in the same number of years since 1828/32. Also see data appendix F. 

107 Coefficients of variation across Dutch, English and German prices at critical years are as follows: 

 1816 1830 1846 1870 
 arable 22.9 35.5 18.0 13.3 
 pastoral 21.8 28.2 19.6 12.1 

Where arable prices comprise wheat, barley and oats, and pastoral prices are for butter, beef and pork. The numbers given are 
unweighted averages for individual products. Sources as in table 3.9. 
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Table 3.10. Comparative agricultural prices in the wake of the grain invasion, 1872-1896 
 
  wheat, barley, oats   butter, beef, pork  Netherlands 

 Neth. England Germany Neth. England Germany all arable all pastoral 
 
1872-74  100 100 100 100 100 100 100 100 
1877  99 103 98 97 111 94 111 98 
1878  98 95 88 92 101 89 107 94 
1879  94 84 85 88 97 87 112 87 
1880  100 86 97 96 94 92 108 94 
1881  92 84 98 97 104 90 102 92 
1882  88 83 87 100 104 90 98 96 
1883  79 81 85 102 104 90 94 101 
1884  77 75 84 93 103 87 81 93 
1885  74 73 83 83 96 86 76 84 
1879-81  95 85 93 94 98 90 107 91 
1894-96  54 55 72 75 78 85 69 82 

 
Sources: as in table 3.9. 

 
greater speed and fuel-efficiency, but also for the stowage of much larger cargoes next to the 
necessary coal. Parallel to this, railway construction had accelerated, in the case of the U.S. 
especially so after the end of the Civil War in 1865. This allowed for the frontier to shift further 
west, land to be brought into cultivation and the production of especially wheat to be 
enlarged. As a result, exports produced at vastly lower prices had been brought within reach 
of European markets. 
 But while its principal causes are clear, it has proven difficult to agree on the chronology 
of deflation in individual countries. In the Dutch case it has been argued that the reversal of 
prices and its impact on agriculture occurred relatively late and as such demonstrated the 
sector’s resilience.108 In the British case its timing is even part of a debate on entrepreneurial 
failure. Different from the traditional Dutch claim, where farmers supposedly were lulled by 
high prices before 1880, the discourse here is about an inadequate reaction to the fall in prices 
after 1873.109 This earlier timing, in turn, is a result of the fact that general deflation already 
emerged in the wake of the financial crisis of that year and overlaps with the effects of the 
transatlantic grain invasion. In a paper focused on this issue, Hunt and Pam argued against 
entrepreneurial failure on the basis of price data. While deflation was shown to have started 
with a price fall in the mid-1870s, arable prices stabilized until the 1880s. At the same time, the 
decline in pastoral prices did not start until 1883 and farmers did in fact react quite strongly. 
This is for instance illustrated by the fact that between 1870 and the mid-1890s the acreage 
under wheat halved.110 
 Table 3.10 explores these same issues—timing, extent and differentiation—for the 
Netherlands, again using a comparative perspective. What the table first of all shows is that 

108 Van Zanden, Economische Ontwikkeling, 248. 

109 Fletcher, ‘Great Depression’; Kindleberger, Economic Growth, 239-40; Perry, British Farming, 65, 123. 

110 Hunt and Pam, ‘Prices’. 

  



134     Chapter 3 
 
 

the fall in compounded arable prices started from 1880. Underneath this, however, Dutch 
prices for wheat and rye already fell after 1877, having even been somewhat higher in 1873. It 
was prices for buckwheat and oats that turned more sharply after 1880. Variation in this 
composite effect causes the turning point to differ by one year for Germany, but otherwise the 
pattern was the same elsewhere. The highest point in wheat prices is reached between 1872 
and 1874. After a new peak in 1877, these everywhere fall by 14 to 18 percent in the following 
year. The main difference rests in the fact that English prices already declined in the 1870s, 
whereas Dutch and German prices only fell from the 1880s. Similarly, high French prices 
already declined strongly after 1874, bringing these within 2 percent of the Dutch and English 
level. This, however, clearly reflected stabilization in the wake of the Franco-Prussian War.111 
In sum, Dutch grain prices were not late in changing tack, as these turned simultaneously. The 
variation in patterns, rather, stems from the fact that English and especially French grain 
prices had already fallen in the 1870s. Declining for eleven consecutive years, Dutch arable 
prices on average fell by 28 percent, with an international inflationary peak in 1891 in turn 
giving way to a renewed decline that lasted until the mid-1890s. By that time, prices had fallen 
by 36 percent (based on the 1894-6 average). Compared to 1877, prices for wheat and rye were 
more than halved. 
 Even more so than in the 1820s, the chronology of pastoral prices diverged from this 
pattern. As table 3.10 and figure 3.8 document, their decline was less deep and it started 
considerably later. In effect, prices did not start to fall until after 1883, although it might be 
argued that after the preceding period of rising prices, farmers must have felt the stagnation 
of the second half of the 1870s quite clearly. Looked at closely, Dutch market prices for 
butter, cheese and wool are seen to have been highest in 1883, while those for beef and pork 
peaked in 1884. Here, too, this is the same for the other countries considered. English and 
German prices for butter already fall after 1882, but the turning point for beef is the same, as 
is the average pattern. Pastoral prices also fell less deeply. Instead of the 36 percent decline in 
arable prices, those for dairy, meat and wool on average fell by 19 percent (1883 to 1894-6). To 
be sure, international trade  in livestock products also increased and lower prices for imported 
feed stimulated specialization by reducing costs. Yet these effects were not equal to the 
massive shock in arable farming. Across all this also ran the effects of growing international 
competition for dairy on the London market, and in the case of butter the substitution effects 
of early margarine. Some of this can be seen from the fact that after 1870 a renewed gap 
between Dutch and British butter prices again opens up, as the quality-control problem is at its 
peak and Dutch butter is no longer priced at the same level (figure 3.7). However, by 1890 this 
effect has again dissipated. 
 As the price shifts summarized in table 3.9 showed, the overall extent of the deflation of 
the 1880s and early 1890s was comparable to that of 1820s, certainly in the case of grains and 
when the extreme values of the 1816-7 peak are not included. The important point, however, is 
that this similarity was very specific to the Dutch experience. In both cases the transmitted 
price shock is the largest in comparative terms. By contrast, the relative positions of the other 
countries changed. Whereas in the 1820s it was British prices that had been extensively 
shielded, in the 1880s it was German markets that were protected, leading to a smaller impact. 

111 Sources as in table 3.9 and Labrousse et al., Prix du Froment (France). 
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Figure 3.8. Prices for grains, other arables and pastoral products, 1853-1913 (1853 = 100) 

Notes: ‘grains’ comprises wheat, rye, barley, buckwheat and oats; ‘other arables’ excludes potatoes. 
Source: data appendix B. 

 
This can be traced directly to the emerging dominance of the Prussian agro-industrial alliance, 
headed by Bismarck, which after the 1878 elections pushed the National Liberals aside and in 
July 1879 adopted a new system of tariffs.112 Under the electoral pressure of its farmers and the 
lobby of those parts of industry focused on the home market, France also reverted to 
protection from 1885, followed in 1892 by the even stricter Méline system. Only the Gladstone 
and Salisbury governments in Britain and the still largely liberal Dutch cabinets remained 
committed to free trade. 
 In spite of strong deflation, arable agriculture after 1880 still recorded a growth of 1.6 
percent per year, accelerating to 2.1 percent from the mid-1890s (table 3.2). In the light of this 
fact it is worth stressing a final aspect of price developments. This concerns the emerging 
differentiation between prices for grains and other crops and its effect on specialization and 
productivity. This also gives us a chance to look back at the extent of earlier differences within 
arable and livestock farming. The importance of such distinctions is already visible in figure 
3.8, where it is shown that, while running parallel up to the early 1880s, by the mid-1890s 
prices for crops other than grains had fallen to a distinctly lesser degree.113 The fact that the 
transatlantic grain trade was dominated by wheat here clearly mattered to the nature of the 
price shock. In products where its impact was largest and productivity could not make up for 
the loss in competitiveness this triggered structural response. From 1870 to 1895, the amount 

112 Torp, ‘Coalition’; Nipperdey, Deutsche Geschichte 1866-1918, II, 382ff. 

113 As is evinced by Hille de Vries’ 1971 thesis on Frisian agriculture, this is not a new finding (Landbouw, 52-7). 
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of land devoted to wheat fell by 29 percent. Up to 1913, the acreage under grains fell by 10 
percent. In contrast, the amount of land that was used for other crops increased by 17 percent, 
even without potatoes.114 
 However, even within this group the change in prices differed strongly. While up to the 
mid-1890s, prices for madder were halved and prices for hemp fell by a third, prices for sugar 
beets and flax decreased by no more than 16 and 9 percent. Behind this was the fact that a 
growing demand for industrial crops and technological innovation also influenced prices in 
agriculture. Madder, for instance, which had been a major export product, was rendered 
obsolete by artificial dyes from the late 1870s. Conversely, cropping of sugar beets increased 
swiftly due to new processing technologies, which made the industrial extraction of sugar 
cost-effective at much lower prices, thereby allowing for the wholesale substitution of 
imported sugar cane.115 
 Organized around the turning points in agricultural prices observed, table 3.11 shows 
these effects for the extended nineteenth century as a whole. The point to start from is that 
movements in prices for the various grains were very similar, with rye and wheat reacting 
more strongly to the strictures of the 1810s and the deflation of the 1820s and 1880s. By 
contrast, in the first decades of the century the price of potatoes was still consistently below 
that of the staple grains. At the same time, it sharply converged upward, a process that was 
halted only by the very low grain prices of the mid-1820s. This convergence, in turn, was 
undoubtedly caused by a growing popularity. Between the 1812 French État des Recoltes and 
the first 1851 national statistics, the amount of land that was allocated to the tillage of 
potatoes rose by a factor 2.3, taking its share in the total acreage under cultivation from 6 to 
13 percent.116 The relative cost of potatoes also increased with the blight of the mid-1840s, as 
yields swiftly recovered but failed to regain their former level. Since the supply of potatoes 
remained endogenous to domestic agriculture, this trend was further exacerbated as the 
grain invasion of the 1880s cut the prices of the closest substitutes. The early development in 
the price of beans and peas is similar to that of potatoes, although here the gap with grain 
prices is smaller and is only closed after 1840, presumably with the same underlying 
substitution effects. 
 As mentioned, late-century price developments in madder were driven by its emerging 
obsoleteness. Similar mechanisms applied elsewhere. Rapeseed as the basis for lamp oil was 
crowded-out by the use of petroleum from the mid-1860s, just as market shares of inland 
tobacco gave way to produce imported from Java, Sumatra and the New World under the 
influence or further falling transport costs, quality differences and rising living standards. 
As a result, demand declined and prices fell.117 Against all this, relative prices for flax and 
seeds used as industrial inputs (such as mustard) pulled away in the last decades. Clearly, 
industrialization here to some extent had recursive effects, allowing for instance farmers

114 Source: Knibbe, Agriculture, 276, 293-6. Between 1880 and 1913, the acreage under potatoes increased by 21 percent. 

115 The production of sugar beets increased from 285 tons in 1870 to 1647 tons in 1900, while that of madder fell from 9 tons in 
1860 to 0.5 ton in 1880 (all three-year averages; source: Knibbe, Agriculture, 277-8). 

116 Calculated from Van Zanden, Economische Ontwikkeling, 85ff. and Knibbe, Agriculture, 294. 

117 In his study of tobacco tillage around Nijkerk (the main center of activity) Van der Bie also dates the turning point in 
profitability to the ‘middle of the 1870s’, with relative prices falling from the 1860s. Cf. Van der Bie, Bekommering, 131-2. 
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Table 3.11. Indices of agricultural market prices by product, 1800-1913 (1800-1913 = 100)  
 
 1800-04 1811-15 1822-26 1858-62 1878-82 1893-97 1909-13 
 
Wheat 124 129 62 105 107 64 88 
Rye  140 119 59 105 113 65 87 
Buckwheat 129 98 56 105 109 80 109 
Barley  123 104 60 110 119 76 102 
Potatoes  66 71 69 117 155 97 124 
Horse beans 121 95 57 114 118 85 123 
Rapeseed  140 91 54 112 100 75 85 
Flax  79 52 71 109 94 102 130 
Madder  115 91 76 116 81 45 44 
Inland tobacco 127 207 50 84 97 76 112 
Sugar beets 87 175  83 102 91 104 
 
Butter  90 74 60 106 133 111 141 
Cheese  104 84 80 93 97 95 155 
Eggs  76 75 53 99 151 129 169 
Beef  84 79 60 97 132 114 140 
Pork  119 83 64 88 114 99 130 
Raw wool 95 114 84 130 96 71 90 
 

Source: data appendix B. 

 
south of Rotterdam to specialize in these products in reaction to a lost competitiveness in 
wheat and madder. 
 In pastoral products the extent of differentiation was much smaller. Prices for the three 
most prominent products (butter, cheese and beef) moved in close congruency throughout. 
Only prices for pork (which enjoyed a growing consumption), wool and eggs to some extent 
diverged from the overall pattern observed. Prices for pork relative to those for butter and beef 
fell in the 1820s, as especially farmers in the inland provinces switched to the raising of pigs in 
reaction to low grain prices by using their harvests as fodder. This trend dampened up to the 
1840s, while relative prices again rose from the 1850s. Throughout, the series for eggs closely 
resembles that of the pastoral average, but between 1850 and 1880 its upward trend is even 
stronger. The price of wool, too, follows the general trend in prices until mid-century, but then 
falls below this. From the 1870s, with imports from even remote corners of the globe becoming 
ever more competitive, prices slide into a fall that cuts away more than half of the product’s 
value by the 1890s. However, parallel to a wider inflation in pastoral prices, part of this loss is 
again recovered before 1913. 
 There are two main points to the differentiation in nineteenth century agricultural price 
movements sketched. The first of these concerns the rise in the consumption and production 
of potatoes. This affected not only relative prices, but also induced a return to a greater 
dependency on the domestic equilibrium of supply and demand. The underlying cause was 
the still limited elasticity of supply in grains in the face of a growing population and 
stagnating real wages before the 1860s (see chapter 8). As productivity growth continued to 
lag behind these developments and purchasing power advanced, this bond would only really 
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be broken with the grain invasion. The second main point is about the opportunities for 
further specialization after 1880 in especially arable production. This not only resulted from 
the fact that supply changes and deflation were stronger in grains (as had been the case in the 
1820s), but technological change and welfare growth also shifted demand patterns. In 
addition, in the case of livestock farming the same mechanisms in long-distance transport that 
caused deflation also opened up possibilities for farming methods based on imported feed, 
freeing agriculture as a whole from the strictly domestic production of inputs. And finally of 
course, technology and knowledge in production itself had advanced. Making use of insights 
from the agricultural sciences (such as Liebig’s theory on the minimum of nutrients) and 
institutional changes in education, cooperative finance and dairy processing, these allowed 
for higher and more robust yields in arables and lower costs, higher productivity and a 
constant quality in dairy.118  
 From the mid-1890s to the 1910s agricultural prices again rose, even faster in fact than 
after 1850; slightly so in arable produce, but more clearly in dairy and meat. However, the 
appreciation of this trend is complicated by the fact that it also reflected monetary changes. As 
secular inflation emerged from the use of fractional reserves under the gold standard, all 
prices in the economy moved upward. In fact, some of the same interference might be argued 
to have been part of the preceding deflation. Prices in industry also fell from 1873 and strong 
changes in monetary policy followed in the wake of the financial crisis and the German 
decision to achieve monetary unification by joining Britain on gold. With a still hesitant use of 
limited reserves, this wider transition raised the relative price of gold and hence led to general 
deflationary pressure. It was only with the spreading use of exchange reserves, the growth of 
asset-backed credit and the emergence of monetary cooperation in crisis situations that a more 
expansionary stance was adopted. The point here is that in both periods mentioned prices in 
agriculture moved faster, thereby changing the intersectoral terms of trade. As had been the 
case in the 1820s, during the 1880s and early 1890s the price of especially grains fell against 
those in industry and services while those of pastoral products increased. In the remaining 
prewar years the same relative price shifts persisted, but now with rising prices: the price of 
arables rose less than that of domestic product, while those in animal husbandry increased by 
a higher margin.119 
 
 
 3.7. Input prices and factor costs 
 
Before analyzing the effects of these price changes and their bearing upon the industrialization 
debate, we also need to address the question how the cost of inputs developed. This question 
in turn divides in two: physical inputs such as seed, fertilizer and feed, and factor inputs: land, 
labor and capital goods. The economic effects of changes in each of these inputs differ. Labor, 
capital and to some extent even land can be substituted; the persistent intensification of Dutch

118 Van Zanden, Economische Ontwikkeling, 314. 

119 Between 1880 and 1896, overall prices fell by 23 percent while those for arable and pastoral produce declined by 36 and 12 
percent. Up to 1913, these same prices then rose by 37, 21 and 49 percent (all three-year averages). 
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Table 3.12. The average share of inputs in agricultural output values, 1807-1913 (in percentages)  
 
  1807-1835 1835-1865 1865-1895 1895-1913 
 
Feeda 18.6 20.5 19.3 21.0 
Seedb 12.7 10.9 10.4 8.5 
Current inputs (incl. fertilizer)c 2.3 2.0 2.0 4.5 
Other (machinery, equipment)d 7.4 7.3 8.0 8.8 
 
Notes: a: as a percentage of output in livestock agriculture; b: id. arable agriculture; d: id. all agriculture. The definition of ‘other 
inputs’ is based on categories and estimates used by the 1927 state committee for the years between 1909 and 1912.  
Source: detailed series underlying Smits et al., Dutch GNP, 25-34 with the post-1880 correction for feed (annex 3.1). 

 
agriculture is an expression of land-saving. But even though progress in agronomic 
knowledge and international transport resulted in an increasing scope for choice in the nature 
of seed, feed and manure used, physical inputs as such are largely indispensable; the 
possibilities for substitution on this point were more limited and mainly existed in arable 
farming between fertilizers and labor. 
 Apart from this, the role of nineteenth century prices for inputs differs from that in the 
case of output. Although especially inland farmers typically consumed some of their produce, 
throughout the Netherlands the largest part of the harvest was marketed for a monetized 
income. This also held on the traditional farms of Brabant, Drenthe and Overijssel; if not 
before, then certainly as a result of the early nineteenth century specialization documented. 
Market prices, hence, provide an expedient means of assessing agricultural returns. For inputs, 
however, the situation long remained different, as farmers still used self-produced physical 
inputs such as seed, hay and manure in the shape of dung or compost. This would seem to 
imply that we cannot interpret the market price of inputs as a determinant of net returns. Yet 
given the relatively strong degree of specialization, a significant part of the inputs produced 
did change hands and market prices reflect these costs. By implication, decisions on the 
reservation of inputs cannot have been oblivious to the opportunity returns of selling these in 
the market place. 
  Starting with physical inputs, it first of all is of importance to be aware of the relative 
weight of the various inputs in the value of production. By how much did variations in the 
cost of these affect farmers’ net returns? The initial answer of course is that such technical 
coefficients varied with the choice of product and the extent of specialization. Nevertheless, 
the reconstruction of value added in agriculture required putting together average values for 
these cost shares. To this purpose, estimates of the development in expenditure were applied 
to 1909-12 benchmark values provided by the state committee under Fekko Ebels installed in 
1927 to investigate the profitability of Dutch agriculture.120 The results of this effort are 
summarized in table 3.12 and speak for themselves: it was feed which formed by far the 
largest cost factor in pastoral farming, whereas the influence of seed and fertilizer in arable 
farming was more limited. Together these still account for a significant share of costs, but the 
close correlation between the price of seed and grain (seed being the product of previous, 
albeit increasingly specialized harvests) already discounts much of this significance. As for 

120 Verslag Staascommissie (from 1934). On the exact reconstruction procedures followed see Smits et al., Dutch GNP, 25-34. 
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fertilizers, these were of an undoubted importance to productivity and thus to net returns, but 
not a very large cost factor. Moreover, as the most prominent means of fertilization—manure 
and compost—were untraded, price series for guano and artificial fertilizers long remain of 
limited relevance. Still, from the second half of the 1870s the price of artificial fertilizers 
strongly declined and by the 1900s the cost of nitrate, potassium and phosphoric acid had 
fallen by 40 to 60 percent.121 This was largely due to changes in chemical technology, but the 
use of cheap industrial by-products (such as slag, which resulted from the production of steel 
and could be used as fertilizer) added to the decline. By 1913, the real cost of artificial 
fertilizers had fallen by a third, providing a clear incentive for an intensified use. Still, of all 
nonfactor inputs feed was by far the largest cost factor and this warrants examining the course 
of its price in more detail. 
 Figure 3.9 sums up the essential information on the price of specialized feed relative to that 
of meat and dairy. The use of hay did of course not apply to the production of pork, and partly 
for this reason grains and potatoes were also used as feed. However, the relative price of these 
products can readily be gleaned from earlier graphs: grains as an input to the production of 
meat or dairy grew cheaper first in the 1820s, followed by a further systematic decline after 
1850. As the figure shows, this development was matched by a similar, if more gradual decline 
in the relative price of hay from the 1830s. Taken by itself, the price of hay is relatively stable 
until mid-century and then follows the typical pattern: rising up to the 1870s, followed by 
deflation in the 1880s and recovery from the mid-1890s. Yet for a long time the parallel 
upward trend in output prices is stronger, accounting for the declining real cost observed. As 
argued earlier, this suggests that the upward pressure on output prices was largely exogenous 
and derived from price convergence in export markets. The same notion is evident from the 
fact that between the 1820s and the 1860s the price of butter systematically increased relative 
to that of milk, the nontraded intermediate whose price was determined only by production 
costs and local demand. 
 Secondly, we want to look at the price and use of feed cakes. From reconstructions of their 
production and import by Knibbe we know that the use of cattle cakes accelerated strongly 
after 1880. In the early 1850s some 50 thousand tons were used annually and by 1880 this had 
increased to 90 thousand tons. However, in 1913 460 thousand tons were used, or some 20 
percent of all feed other than hay.122 Figure 3.9 shows that relative price movements sustained 
this development. In the last two decades before 1913, the price of cakes halved against that of 
pastoral produce. The extent of deflation even outstripped that in grains. In nominal terms, 
prices for rape- and linseed cakes rose by two thirds between the 1830s and the 1870s, after 
which they declined to the initial level by the 1910s. With output prices either rising or falling 
at a lesser pace (after 1880), this resulted in a shift of relative costs. Its chronology being tied to 
the transport revolution, the fall in the real price of cakes stimulated an adjustment of feeding 
habits already from the 1860s. 
 What of factor costs? As shown earlier, the cost of agricultural equipment and machinery 
accounted for 7 to 9 percent of the value of all agricultural output, with larger percentages for 
commercialized farms. Not as large a cost factor as feed, but not negligible either and similar 

121 Van Zanden, Economische Ontwikkeling, 260-2 shows prices for nitrogen, potash, phosphate and Groningen city waste. 

122 Knibbe, Agriculture, 284-5. 
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Figure 3.9. The real price of hay and feed cakes, 1813-1913 (market prices for hay and feed cakes divided 
by the deflator of value added in livestock agriculture; indices 1813= 100) 

Source: data appendix B. 

 
to fertilizer of an obvious importance to changes in farming methods and productivity gains. 
Information on the cost of agricultural capital goods is available from the study on capital 
formation by Albers.123 His composite deflator for agricultural machinery and equipment is 
halved between 1813 and 1870 and then remains relatively stable. In real terms (deflated by 
output prices) the fall is stronger, as the index is reduced to a third of its post-Napoleonic 
value over the same period. 
 This leaves us rents and wages. Again, the principal source of information on the relative 
weight of these costs is the report of the Ebels committee. Table 3.13 sums up its findings on 
the structure of income and the composition of value added. The overall proportions of rents 
and wages to the value of output (or the sum of input costs and incomes) amounted to 18 and 
26 percent, although hired labor in a strict sense accounted for a more limited 9 percent. Of all 
factor incomes, 37 percent went to rents, 53 to wages and 10 to profit and other capital income. 
Yet it is important to realize that these average numbers are influenced by a lacking distinction 
between arable and livestock agriculture. As a result of their specific role, only the values for 
seed and animal feed can be matched to output by subsector. Similarly, the use of hired labor 
was of much greater significance in arable agriculture. But since on most farms activities were 
still inextricably intertwined, the occupational censuses do not offer a distinction along these 
lines. If, for exposition purposes only, we assume only arable production to have used hired 
labor, its cost share rises from 9 to 26 percent. Finally, for rents the situation is even more 
ambiguous. Land held in ownership was much more prominent in the west, where livestock

123 Albers, Machinery Investment, appendix table A-5.1. 
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Table 3.13. The decomposition of production and income in Dutch agriculture in 1909-12 according to the 
Ebels committee (in millions of guilders and % of gross output value)  
 
Output  fl % Income  fl % 
 
Arable agriculture  217 36.2 Rent  106 17.7 
Livestock agriculture  382 63.8 Other capital incomea 33 5.5 
Total  599 100.0 Wages, farmers 99 16.5 
    Wages, farm labor 56 9.3 
Less: inputs  309 51.6 Profit  -4  0.7 
Value added (income)  290 48.4   290 48.4 
 
Note: a: interest on inventory and land taxes. 
Source: Verslag Staatscommissie 1927, 218, 269 as cited in Van Zanden, Economische Ontwikkeling, tables 6.1 and 7.1. 

 
farming dominated, than it was in the east and south. But then much the same held for 
commercialized arable farming in Zeeland, and in practical terms for the perennial and 
indivisible contracts in Groningen, known as the beklemrecht. Through fixed rents these not 
only made farms cheaper to run, but also gave full freedom to operational management and 
funneled much of the return on investment to farmers rather than owners.124 When taking a 
closer look at changes in the real cost of land and labor it should therefore be understood that 
we lack macro-data to inform us on how their impact breaks down between arable and 
pastoral farming. 
 Starting with land, table 3.14 shows ten-year averages of the national rent series 
reconstructed by Verstegen from 1820, which is largely based on the registered returns from 
land taxes.125 For 1810, Van Zanden calculated a provincial average that is equal to Verstegen’s 
value for 1820-4 and this has been used for all intermediate years.126 Except for the years after 
1880 we lack a distinction between rents on arable and on pastoral land. Even so, in order to 
gain a more diversified impression of the real cost of land in agricultural production the rent 
series is divided through not only by the overall deflator, but also by output prices in arable 
and livestock farming. 
 First consider nominal rents. These exhibit the same five phases that were distinguished 
earlier for output prices. Between the Batavian years and the early 1820s, rents seem to have 
been stable at 23 guilders, in spite of the lifted restraints on agricultural imports that existed 
before 1814. The reason here is that rents on arable land declined while those on pastoral land 
rose, which is exactly what the differentiated effect of the Continental system on output prices 
shown earlier suggests.127 A decline then follows from the second half of the 1820s and the 
early 1830s, when five-year average rents amount to just above 22 and 20.5 guilders 
respectively. This, of course, reflects the impact of falling prices on the real value of land and it

124 Priester, Economische Ontwikkeling, 113-118. 

125 Verstegen, ‘National Wealth‘. Verstegen’s original series consists of five-year averages (stated in data appendix G). 

126 Van Zanden, Economische Ontwikkeling, 122. 

127 Ibid. based on Van Zanden’s table 6.8 (which shows regional indices). Between 1810 and 1820, rents on arable land on 
average declined by 15 percent while those on pastoral land are 11 percent higher. Given shares in the overall acreage of 41 
and 59 percent, these effects balance out. 
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Table 3.14. Nominal and real agricultural rents, 1810-1910 (1810-9 = 100) 
 
  nominal output overall real rents/ rents/ 
  rents (fl/ha) prices rents arable prices pastoral prices 
 
1810-1819  23.00 100 100 100 100 
1820-1829  22.55 66 149 168 124 
1830-1839  21.50 73 127 146 106 
1840-1849  28.30 85 145 159 128 
1850-1859  31.30 96 142 158 120 
1860-1869  40.40 108 162 195 126 
1870-1879  42.83 124 150 187 111 
1880-1889  42.40 110 168 219 120 
1890-1899  39.49 101 171 234 118 
1900-1913  44.90 117 167 243 110 
 
Sources: Verstegen, ‘National Wealth; Van Zanden, Economische Ontwikkeling 118-23 (see data appendix G); data appendix B. 

 
illustrates that the comparatively low level of protection caused Dutch agriculture to be hit 
strongly. It may also be noted that this reaction was lagged, as deflation started in 1818 and 
prices were at a low in 1824; a similarly lagged response occurs in the 1890s. The likely reason 
here is that leaseholds extended across longer periods and rents could only be adapted as 
these expired. From the second half of the 1830s this decline was followed by a structural 
increase that lasted until the second half of the 1870s, when a level of 44 guilders was reached. 
Only from the second half of the 1860s can a levelling of this trend be discerned. This coincides 
with the slowdown in production growth observed earlier. Initially outweighed by the 
correction to the low prices of the 1820s, the long-term rise in rents is in line with the growth of 
population and its pressure on land. Moreover, rising prices and a strongly inelastic supply of 
land amplified its extent. An interruption of this trend was forged by the deflation of the 
1880s, although rents only fell from the second half of the decade. Similar to the 1820s, low 
prices lessened the real value of land, cutting rents to around 39 guilders. These then remained 
stable until the mid-1890s, when a new increase led to an average of close to 47 guilders per 
hectare by the 1910s. 
 As the user-value of land varies with output prices, it is not surprising to find that the 
deflation of nominal rents dampens their course in real terms. The general chronology is that 
after the high prices of the Batavian years and the 1816/7 food crisis, the deflation of the 1820s 
strongly drove up the real cost of land. With a lagged and limited reaction in rents and a 
partial recovery in prices, this is reduced but by no means fully corrected in the 1830s. Rising 
rental values and a more limited increase in prices during the 1840s then bring real rents back 
to the higher level of the 1820s, a situation that remains unchanged in the 1850s as limited 
changes in prices and rents balance out. A renewed increase in rents that outstrips inflation 
then follows in the 1860s, while the high prices of the 1870s in turn reduce the real terms of the 
average lease somewhat. With falling output prices and, as noted, a lagged reaction in rents, 
real costs per hectare reach a nineteenth century high from the 1880s. As prices recover and 
rents resume an upward path after the turn of the century, this level is maintained across the 
1890s and 1900s.  
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 The final aspect that should be emphasized is the divergence between the series for arable 
and pastoral real rents. The sharper fall in arable prices of the 1820s already causes a 
divergence of over 40 percentage points. Owing to a correction in rents and prices, this is 
followed by parallel shifts to lower real costs in the 1830s, and the same gap also largely 
persists into the 1840s. However, from the 1850s both series then sharply diverge, as output 
prices drive real rents apart. In animal husbandry a somewhat variable but essentially stable 
development prevails. By contrast, arable farmers are faced with a persistent rise in the real 
cost of land. All this is of course simply a consequence of the path of prices, and absent an 
explicit breakdown we do not know the extent to which these effects were matched by 
differences in nominal rents. Even so, an emerging structurally higher cost of land in arable 
agriculture seems indisputable. If, for instance, the average 1820 to 1880 change in rents for 
Zeeland and Groningen is taken to be typical for arable land and that for Holland and 
Friesland for pastures, the respective changes in nominal rents amount to 76 and 118 percent 
instead of the 93 percent average. When converted into real values, these cause the numbers 
for 1880-9 in the table to change to 179 (arable) and 132 (pastoral).128 Evidently, incentives for 
an intensified use of land prevailed in arable farming from an early stage. This is also reflected 
in the fact that while between 1850 and 1910 acreage increased by 38 percent, output expanded 
by 78 percent.129  
 However, such strategies only made sense under specific relative prices, which brings us 
to the cost of labor. Using a national average series constructed earlier by Van Zanden and 
Van Riel, table 3.15 repeats the exercise for rent, but uses wage rates instead.130 With wage data 
that is similarly undifferentiated, the relative price effect is of course identical to that in the 
case of rents. The quotient of the series for arable and pastoral producer wages shows that 
under the influence of the price fall of the 1820s, real labor costs in arable agriculture rose by 
some 40 percent relative to those in livestock farming. Owing to the recovery in relative prices, 
this difference is then gradually eroded to about half of this value by mid-century. From this 
point forward, prices drive a structural divergence, which by 1913 places real wage costs in 
arable agriculture 75 percent above those in pastoral farming when compared to 1850. The 
labor markets behind these calculations of course differed. The demand for hired labor in 
animal husbandry was structurally lower, especially so at seasonal peaks. Moreover, to the 
extent that separate labor markets existed, these were limited to the specialized sectors of the 
coastal rim. On the mixed farms of the inland provinces workers will have carried out a wide 
range of tasks, without much discrimination in hiring. In other words, where the rigidities of 
land-use make the distinction between pastoral and arable rents a relevant fact, in the case of 
labor this is much less likely and the calculated cost effect should be close to the actual 
incentive. 
 What about changes in the real cost of labor? While the nominal wage series shows that 
there was a labor market reaction to the fall in prices during the 1820s, the actual deflation 
widely outpaced this, triggering a thirty percent surge in average real labor costs. As pointed

128 Calculated from Van Zanden, Economische Ontwikkeling, 119, 122. 

129 Land under cultivation from Knibbe, Agriculture, 293. 

130 Van Zanden and Van Riel, Nederland, 308 (figure 6.12, regional series linked to average agricultural wages at benchmark 
years corrected for seasonal variations in working hours). See data appendix G for details. 
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Table 3.15. The real producer cost of labor in agriculture, 1800-1913 (1810-1809 = 100) 
 
 agricultural output overall real wages/ wages/ wage-rent 
 wage rate prices wage costs arable prices pastoral prices ratio 
 
1800-1809 98 83 118 90 87  
1810-1819 100 100 100 100 100 100 
1820-1829 88 66 133 150 111 89 
1830-1839 90 73 124 140 102 96 
1840-1849 98 85 116 127 103 80 
1850-1859 107 96 111 124 94 79 
1860-1869 119 108 110 132 85 68 
1870-1879 142 124 115 143 85 76 
1880-1889 165 110 150 196 107 89 
1890-1899 180 101 178 244 123 105 
1900-1913 218 117 186 271 123 111 
 

Sources: data appendices B and G. 
 
out, the greater fall in prices caused this to be of a still larger magnitude in arable agriculture, 
with a likely negative impact on labor demand. The continuous estimates of the agricultural 
employment share developed earlier confirm this: between the first postwar years and 1830 
this declined by over 5 percentage points—clearly also a correction to wartime conditions. As 
with rents, in real terms the recovery in output prices dampened this increase in the years up 
to mid-century, followed by a period in which changes in prices and wages balance out. A 
new shock then occurs in the 1880s, with a rise in real wage costs similar to that of the 1820s. 
Again, owing to relative price movements, the increase is stronger in arable farming. In fact, 
looked at closely this process can be seen to have started in the mid-1870s as the result of two 
developments: an exacerbated upward trend in nominal wages and the stabilization and 
subsequent fall in prices. 
 Given the development of the urban economy after 1860 and with agricultural 
productivity faltering, this wage growth did not reflect a shift in the marginal product of farm 
labor, but pressure from the urban sectors. In fact, in combination with later estimates of the 
cost of living the course of agricultural wages tells us much more about labor markets. 
Between averages for the 1820s and the 1850s, with wartime incentives subsided and before 
nominal wages start on a structural increase, productivity increases by 14 percent but real 
agricultural wages only by 4 percent. This fact places us in a world of classic Lewisian labor 
markets, with a strongly elastic supply of rural labor driving intensification. The implication is 
that real wage gains are restricted to bargaining results in agriculture, as urban sectors can 
attract migrant labor on the same terms.131 Yet in the face of this source of cheap labor, Dutch 
industrial growth slowed, which prompts the question asking after underlying mechanisms. 
Running somewhat ahead of the story, close analysis here suggests that cost of living 

131 Lewis, ‘Economic Development’; Fei and Ranis, Development. The original version of the labor surplus model assumed 
declining marginal returns to intensification driven by population growth, resulting in subsistence wages. In practice, 
however, the more typically observed ‘weak’ version of the Lewis model is that of at least initially rising returns, with wage 
growth lagging relative to that in average productivity. Cf. Ranis, ‘Analytics’. 
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differentials and a lack of productivity gaps were the main factors. This, in turn, points the 
finger in the direction of the institutions of public finance, especially excises and the markets 
that generated their returns. 
 As the growth in nominal wages accelerated from the 1860s and productivity stalled, the 
underlying equilibrium already shifted before the turning point in the real cost of labor 
observed. Yet for some time farmers were sustained in their strategy by high output prices. By 
the mid-1870s the turning point is also reached in real terms and wage growth in agriculture 
slows. Halfway through the 1880s, with deflation having set in and with rural migration at a 
peak, it is at a near standstill. We will find this shift in labor demand to be a major point in 
understanding the change in the structure of economic development, especially in relation to 
the absorption of labor in industry. The point with regard to agriculture, however, is that by 
this time farmers already faced cost structures with a structurally larger wage component. In 
the period up to the 1910s, rural real wages would advance by 66 percent, labor productivity 
by just over half of this. The fact that this also changed wider incentives in factor demand is 
shown by the wage-rental. Where the relative cost of labor had fallen since the early 1830s, 
from the 1870s this reversed. 
 
 
 3.8. Making an assessment: composite costs and structural response 
 
It is time to take stock and consider what we have learned about the long-term incentives 
acting on producer choice in nineteenth century Dutch agriculture. We may then attempt to 
link this with the pattern of output growth and factor demand. So far, by looking at various 
prices we have examined the development of returns and individual cost components, 
distinguishing between main parts of agriculture. Yet on the side of costs it remains to weigh 
this information into a view of the integrated incentive structure. To this purpose, figure 3.10 
combines the factor- and input prices examined into a single image: that of the nominal costs 
of production per unit. To distinguish the effects of prices and productivity growth that are its 
constituent elements, the latter is also depicted separately. Here I again use the continuous 
series of agricultural employment developed earlier in combination with the national 
estimates of value added. 
 The result tells us what farmers were up against, given that, as has become clear at several 
points, prices and therefore returns were essentially exogenous from the very start. As the 
figure shows, the combined effect of immediate post-Napoleonic inflation and unchanging 
rents and wages was to raise costs through the price of feed and seed, especially so since 
productivity growth seems to have stalled until the 1830s. With a lagging response in rents, a 
limited correction in wages and strongly falling input costs, the deflation of the early 1820s 
then reverses this process; costs per unit fall by a quarter when compared to the early postwar 
years. With productivity growth compensating for a recovery in input prices, this level is 
maintained until the late 1830s. As we will see, the movement in output prices was even 
stronger, causing real costs that are initially higher but decline from the 1830s. In nominal 
terms, however, a structural increase that lasts until the deflation of the 1880s sets in from the 
1840s. Measured in prices only, this raises costs by 70 percent. Yet productivity growth 
reduces this to half. The underlying drivers also change in prominence. Compound 
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Figure 3.10. Nominal unit production costs and labor productivity in agriculture, 1813-1913 (1813=100) 

Notes: unit production costs are defined as the expenditure-weighted combination of wages, rents, equipment and nonfactor 
inputs, divided through by labor productivity; dynamic expenditure weights were arrived at by applying individual prices to 
1909-12 weights according to the Ebels committee; labor productivity combines national accounts estimates of real value 
added with those for employment according to annex 3.2. 
Sources: as in tables 3.14 and 3.15 (factor prices), data appendix B (input prices and deflation), Smits et al., Dutch GNP (value 
added), and annex 3.2 (employment). 

 
prices for nonfactor inputs increase all the way to the 1870s, while the pressure on rents is 
strong in the 1840s and 1860s and wages only gather pace after 1860. From the 1880s, lower 
prices for feed and seed, rents that decline from the second half of the decade and strong 
productivity gains lead to declining costs. And although labor demand in the urban sectors 
cause wage growth to persist, this (as noted) slows from the mid-1870s to reach a near 
standstill by the mid-1880s.132 As in the 1820s, all this is paralleled by strongly falling output 
prices. With the end to deflation halfway through the 1890s the costs of inputs again rise, as do 
rents. As this is matched by a renewed acceleration in wages, productivity becomes the sole 
restraint on the rise in costs. 
 Having also taken productivity growth into account, we can now extend our earlier 
approach of tracking the real costs of individual inputs to an inspection of the development in 
the overall profitability of farming. For this purpose, we simply need to divide the change in 
nominal costs through by output prices. As compiled in figure 3.11, the result shows that the 
initial high inflation in post-Napoleonic prices was somewhat larger for output, causing a 

132 Between 1830 and the early 1860s, nominal wage growth averages out at 0.8 percent per year. It then increases to 1.6 
percent by the 1873 international crisis and declines to 0.4 percent in 1886-7. Interrupted by a stable level of 1.8 percent 
between 1899 and 1903, it finally accelerates to 2.6 percent by the 1910s (five-year averages of log differences). 
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Figure 3.11. Real unit production costs in agriculture, 1813-1913 

Sources: as in figure 3.10 (nominal costs) and data appendix B (prices). 

 
limited gain in costs.133 By implication, this episode mainly affected trade, rather than 
agriculture itself. As already hinted at, the deflation of the 1820s then widely outpaces the 
drop in nominal costs observed, causing real costs to rise by a quarter in a very short period. 
The structural impact of the events of the 1820s—to repeat, the result of obsoleted wartime 
incentives, new supply routes and low levels of protection—on the relative price of pastoral 
products and terms of trade in the wider economy has already been underlined. Yet the extent 
of their effect on real costs further adds to this significance. It cannot but have led to a lower 
growth in labor demand and further specialization. Following the correction in prices, the rise 
in nominal costs that could be observed from the second half of the 1830s then is fully reversed 
in real terms. Instead of the quarter increase in nominal costs between the mid-1830s and 1860, 
real production costs decline by a fifth. Yet from the 1860s this composite effect is halted, and 
from the mid-1870s it reverses into an explicit rise of real costs. In a situation where Dutch 
agricultural productivity no longer led the field, this caused a loss of market shares and 
income (see table 3.3). Moreover, beneath this development there is a clear split between 
arable and pastoral farming. Whereas real costs in animal husbandry decline for five decades 
from the mid-1820s, in arable production this process not only starts later, but also reaches a 

133 Real unit production costs as used in figure 3.11 are identical to the share of aggregate costs in the nominal value of 
production and thus reflect the claim of all non-profit incomes and input costs. The deduction is trivial. In the case of labor let 
w stand for wages, L for labor input, O for output and p for output prices. Since productivity equals O/L, unit wage costs are 
equal to (wL)/O. Hence real unit wage costs are (wL)/(pO); the ratio of the wagesum to nominal output. Note that very similar 
results (with stronger shifts) are reached when joint factor productivity (labor and land) is used. 
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low around 1860. From this point forward, real costs in arable farming increase. And while a 
later rise also holds for livestock agriculture, this is more limited and reverses in the 1880s. 
Lastly, with strong productivity growth and rising prices, profitability increases in a structural 
manner in the last two decades. 
 All this of course coordinates with the trend changes in production growth and 
agriculture’s macro-contribution observed at the start of this chapter. More broadly, shifts in 
output seem to have tracked those in costs and profitability well—whether during the crisis of 
the 1820s, in response to prices that rose faster than costs up to the 1850s, or as a result of 
structural change in the equilibrium of productivity and prices between the 1860s and the 
1880s. At this point we may return to the essential questions formulated earlier: why did 
agricultural output growth slow from the 1860s—leaving the exogenous effect of the 1865-7 
cattle plague aside? Why did farmers decide to invest in the modernization of production to 
such an extent as to make higher productivity gains the principal force behind a structurally 
faster growth of output from the 1880s? Why did they refrain from doing so at an earlier 
stage? And what are the implications of the answers on this point for the wider debate on 
industrialization?  
 It would appear that, against the background of a persistent pressure on land and rents, 
the answers to these questions consist of a sequence of shifts in marginal yields, in the effect of 
the urban economy on labor markets and in international prices. Before the 1860s, input costs, 
rents and to a much slighter extent wages, raised production costs. However, productivity 
growth and especially rising prices compensated for this, causing real costs per unit to fall. 
The first change in this equilibrium came from the side of productivity. With labor per hectare 
an average third above the level of the Batavian years, diminishing returns became manifest 
and productivity growth faltered.134 As prices continued to rise and declining margins only 
crept up after a period of renowned high profits, the strategy of intensification for some time 
remained statically appealing. Yet with real costs bottoming out, competitiveness and 
production growth suffered. Had productivity continued to grow from the 1860s as it had after 
the even stronger gains of the 1830s (with prices and inputs unchanged), output would have 
been ten percent higher by 1880. Where social historians report a strong growth in the 
consumption of luxury goods among farmers in the 1850s, this demand now edged–off. 
Indeed, even much of recent capital exports had been rooted in the countryside, with farmers 
investing their profits in American railway bonds or Russian public debt—only to suffer later 
during the 1873 crisis.135 
 The second step concerns the change to a structurally higher cost of labor. As already 
described, we are still in the 1860s when wage growth in agriculture strongly outpaces that in 
marginal product. As soon as output prices no longer rise, it is this emerging labor market 
competition with the urban economy that leads to a sharp turning point in real costs (figure 
3.11). Moreover, this conclusion also casts its shadow back to earlier decades and the reasons 
why farmers lacked incentives to engage in an earlier process of labor release and systematic 
modernization (if possibly in a technologically still less advanced form). Those reasons are not 

134 Using the known distribution of land it can be shown that under any reasonable assumption on relative labor intensities, 
the labor-to-land ratio in arable farming increased by 50 to 70 percent between the 1807/8 and 1859 occupational censuses. 

135 Knotter, Economische Transformatie, 230-1; Veenendaal, Slow Train, 38-9. 

  



150     Chapter 3 
 
 

limited to output prices, but include the link between low wage costs and the role of labor as 
the prime source of productivity growth. For as long as wages were tied to the marginal 
product of agriculture and the wage-rental fell (which, given a strongly inelastic supply of 
land it was bound to do) it was profitable to pursue intensification. Only diminishing returns 
and then strongly rising wages changed this appraisal. In short, the agricultural growth model 
of the 1830s through 1860s was sustained by specific labour market conditions, and it took 
urban labor demand to break the bond. This, in fact, is a textbook aspect of dualistic models of 
transition growth, in which the agricultural sector adapts to endogenous changes in wages by 
substituting for labor.136 
 Third and last in this sequence of shifting incentives then stands the deflation of the 1880s 
and the early 1890s. While exhibiting the larger differentiation in prices sketched, it has the 
same effects as the supply-side shock of the 1820s. Yet it occurs in a very different context. In 
spite of the changes in fertilization and mechanization since the 1850s, enhanced competition 
on export markets, halted productivity and accelerating wage growth have already put 
producer margins under strain. Against this, technological change and agronomic progress 
have widened the possibilities for a more capital-intensive and knowledge-based growth of 
productivity (also raising demand for intermediated finance), while the transport revolution 
allows for further specialization on the basis of imported feed. With prices also turning, the 
result of the ensuing response is that productivity growth widely outstrips the renewed rise in 
composite costs from the mid-1890s. 
 
All in all, a confrontation of the integrated incentive structure of Dutch agriculture with the 
pattern of output growth that is suggested by the national accounts estimates is strongly 
suggestive of a wider rationality of producer choice and structural response than has been 
entertained thus far. The development in output prices that is the pivot of the traditionalist 
view of a lagged response to a slipping competitiveness is seen to have been only the last part 
in a sequence of partly exogenous and partly endogenous changes providing the incentives for 
a transition in the pace and drivers of production growth. At the same time, contrary to the 
revisionist argument this process of structural response does effectively take until the 1880s to 
emerge. While enhanced organic fertilization, mechanized cultivation and improved drainage 
can be observed from the 1850s, there is no empirical basis for the notion that these on balance 
succeeded in raising productivity growth. Instead, this slowed from the 1860s, most likely 
under the influence of diminishing returns. Moreover, this is followed by the dissipation of a 
labor market structure in which an elastic supply of rural workers dominated wage formation. 
The turning point in this equilibrium was reached in the mid-1870s, when a rise in the real cost 
of labor and the start of a structural decline in the employment share of agricultural work can 
be observed. 
 The final step is to try and assess whether farmers responded to real cost incentives in the 
way supposed. To disentangle the effects of the influences sketched we ideally would want to 
obtain elasticities of both output and factor demand with respect to prices and costs. With 
regard to such questions, the literature on producer choice in agriculture offers a wide variety 
in specifications. The long most widely used of these, however, is the Nerlove model.137 Given 

136 Cf. Paauw and Fei, Transition; Kelley et al., Dualistic Economic Development, 64-8, 80. 

137 Nerlove, Dynamics; Nerlove and Addison, ‘Statistical Estimation’. 
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limitations to the nature and extent of the data, it is also the one to which current efforts will 
be confined. Originally developed in the late 1950s, it explains desired output from 
expectations on prices within what is known as a framework of partial adjustment. Of the 
two structural equations in the model, the first takes equilibrium output to be a function of 
expected prices. Thus, it can be represented as: 
 
 

 

Yt
* = a + bPt

e  (3.1) 

 
Where 

 

Pt
e  is the expected price in the current year. The most naive approach in this respect is 

to assume that farmers will base their decisions on last year’s prices only, causing 

 

Pt
e  to be 

equal to 

 

Pt−1. The second structural equation describes the change in output or acreage from 
one period to the next as some proportion

 

δ  of the difference between the current level

 

Yt  and 
the desired level *

tY : 
 
  

 

Yt − Yt−1 = δ(Yt
* − Yt−1)  (3.2) 

 
The coefficient 

 

δ  sets the speed of adjustment. If it is equal to zero there will be no 
adjustment at all, whereas if it is one the equation reduces to 

 

Yt = Yt
* , in which case output 

fully adjusts to the equilibrium value. Evidently,

 

δ  is likely to be between these values, so 
that output will adjust, but only partly so. It is from this fact that the framework derives its 
name. However, given that 

 

Yt
* is unobserved output must be expressed as a function of 

variables which can be measured. When expected prices are in fact taken to be equal to prices 
in the previous year, substitution of equation 3.1 in equation 3.2 leads to the following 
expression: 
 
 

 

Yt = aδ + bδPt−1 + (1−δ)Yt−1 (3.3) 
 
Thus, output is a function of its own lagged value and prices in the previous year. If the 
variables are expressed in logarithms, the parameters give the short and long run own-price 
elasticities of supply. Specifically, since 

 

bδ  is the coefficient of the first-order lagged price, it 
reflects a short run response. Second, since 

 

(1−δ)  is the coefficient of the lagged output term 
it captures the speed of adjustment and 

 

δ  is often called the adjustment elasticity. By 
implication, the long-run elasticity b is given by dividing the estimated short-run elasticity 

 

bδ  through by 

 

δ . The long-run elasticity will be greater than its short-run version whenever 

 

δ  is less than one. A slightly more sophisticated model in which price expectations are 
adaptive is a variant of equation 3.2: 
 
 

 

Pt
e = Pt−1

e +γ(Pt−1 − Pt−1
e )  (3.4) 

 
Incorporating price expectations as in 3.3 leads to the same estimating equation, only with an 
average of past prices.138 It has been pointed out that combining adaptive expectations and 

138 Tweeten, Agricultural Policy Analysis Tools, 75-6. Tweeten also shows that the weighting of the average may differ. 
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partial adjustment in this way makes it difficult to distinguish between adjustment and the 
long-run price elasticity. On the other hand, the adjustment to last year’s prices is likely to be 
small, since a strong response will come only when changes are deemed permanent. It is 
therefore no surprise that studies using this approach find only very low or insignificant 
price elasticities.139 
 Equation 3.3 has been the basis for much empirical testing, in development economics 
and more limitedly so in historical research. By the mid-1970s there already were over a 
hundred studies in this tradition, a number that had multiplied by the time of Isabelle 
Tsakok’s 1990 survey.140 Originally, the Nerlove model used acreage as its dependent and as 
such was applied to the production of corn, cotton and wheat in the U.S. However, from 1960 
estimates by Griliches forward it has typically been used to estimate aggregate response in 
agricultural output.141 Since weather and other random effects result in a lesser control over 
output than over acreage, this setup potentially leads to a bias in the estimate of the coefficient 
for lagged output: the adjustment assumed by the model proceeds from planned output and 
this is not an error-free measure. Against this, approaching supply response from the 
perspective of a single factor input is inaptly selective, even more strongly so since land is the 
typically least variable input on a short-term basis. Factors that play a part in this respect range 
from physical restraints in extension to the duration of leaseholds. Moreover, the effect of land 
on production is much less direct in livestock farming. In the present case, this causes only an 
approach based on output to be realistic, as over the course of the period described the share 
of pastoral production in Dutch farming increased from roughly forty to sixty percent. In 
addition, land was scarce and not all desired quantities could be purchased at the going rate. 
As previously noted, in the century after 1813 the total acreage cultivated expanded by no 
more than a sixth.142 
 Nonetheless, this still leaves various practical issues to be settled. Endogeneity problems 
are not among these. Since Dutch farmers were price-takers and output prices were essentially 
exogenous there is no simultaneity problem and the parameters of the supply function can be 
estimated independently. More problematic is the fact that the focus of the Nerlove model is 
on output response and has no direct bearing on labor demand. The alternative here would be 
to use log-linear supply and factor demand functions. In the agricultural economics literature 
these are derived from the production function (of Cobb-Douglas form), or through the more 

139 On these points see McKay, ‘Agricultural Supply Response’; Thiele, ‘Estimating’; Chibber ‘Aggregate Supply Response’. As 
an example of historical studies using one-year lags see Schneider, ‘Evaluating’, who finds only small and insignificant effects 
for Winchester manors in adjusting acreages of wheat and barley in fourteenth century England. From this he draws very 
strong conclusions on an absence of commercialization and the dominance of neo-Malthusian forces. 

140 Askari and Cummings, Agricultural Supply Response; Tsakok, Agricultural Price Policy. The main examples of historical 
studies are Eddie, ‘Farmers’ Response to Price’ (on barley and oats for parts of nineteenth century Germany and Hungary) and 
Franklin and Temin, ‘Regional Specialization’ (late nineteenth and early twentieth century U.S. wheat). 

141 Griliches, ‘Estimates’; LaFrance and Burt, ‘Modified Partial Adjustment Model’. 

142 A more general critique of all short-term models of agricultural response starts from the fact that these are based on the 
theory of the firm. As such, the farm’s supply curve is simply its marginal cost function. This assumes a direct response 
between inputs and outputs that is not fully applicable for reasons inherent in the production process. First, the agricultural 
sector is characterized by biological lags between input application and output (ranging from fallow to breeding). Secondly, it 
is characterized non-marketed produce and imperfections in information on prices and technology. Lastly, the broad risk and 
uncertainty faced by agricultural firms is generally higher. 
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flexible form of a profit function driven by prices for output and inputs.143 The resultant 
equations are then estimated simultaneously. Here, however, data obstacles preclude such a 
procedure. Specifically, the continuous series of employment developed earlier is unsuited to 
be used as a dependent. Through its reconstruction procedure it forms a linear combination of 
trend labor productivity and estimated real output, which is the other endogenous. Separate 
estimates of the output supply function in turn broke down on stationarity and collinearity 
issues. This limits the options to output response functions. Furthermore, in the literature it 
was recognized from an early point that an adjustment of production to only output prices 
implicitly assumes constant factor prices and productivity and a lack of response to the cost 
of inputs. For this reason, most studies divide expected output prices through by a 
composite measure of costs, and in the case of studies on specific crops by prices for the 
closest substitutes. In the first instance—which is also followed here—this is simply the 
inverse of the real unit costs traced earlier. The main disadvantage is that this does not 
allow for the estimation of separate coefficients for individual costs (as in the case of an 
output supply function). Under the tacit assumption that these shift the supply curve 
independently, variables that are frequently added are those presumed to capture the 
influence of technological change (usually in the form of a linear trend), weather and 
infrastructure. 
 A final econometric problem concerns the stationarity of the data. Economic time series 
tend to display a deterministic trend and thus are influenced by past values. As a result, the 
mean and variance of such series are not constant. This applies especially to data that is 
influenced by underlying growth processes. If these influences are sufficiently present, the 
series is said to be non-stationary. The essential message of econometric time series analysis 
on this point is that under these conditions estimation in levels and by means of ordinary 
least squares is prone to generating spurious regression results and overly optimistic 
confidence intervals. To test for this, the augmented version of the Dickey-Fuller procedure 
was used.144 This tests if the change in a variable relative to the previous observation is 
influenced by past values of the original variable or by lagged values of such changes. It 
also tests for the use of a constant and a trend in the equation and for the influence of 
higher-order processes of autocorrelation (by including further lagged values).145 The results 
showed that all variables used in the final specification of the model were of a non-stationary 
nature and (as is the dominant result) that this was limited to a first-order autoregressive 
process. As is the typically adopted remedy, the variables thus were first-differenced before 
being entered. 
 Table 3.16 gives the estimation results of the adapted Nerlove response function for Dutch 
nineteenth century agriculture. Five equations are specified: three for overall output and 
separate models for arable and livestock farming. The first aggregate specification uses the 
change in expected output prices as a regressor, whereas all others use output prices relative to 
unit costs. For reasons to be explained, the third aggregate equation explores the effect of a 

143 Cf. Maligaya and White, ‘Agricultural Output’; Shumway and Alexander, ‘Agricultural Product Supplies’.  

144 The original reference is Dickey and Fuller, ‘Distribution’. An alternative is the Phillips-Perron test. 

145 The Dickey–Fuller test-statistic is the coefficient on the lagged value of the original variable. This is distributed according to 
the MacKinnon table of critical values (MacKinnon, ‘Critical Values’). The more negative it is, the stronger the rejection of the 
hypothesis that there is a unit root at some level of confidence and the series is non-stationary 
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shortened observation period. The equations listed are parsimonious versions of a wider range 
of specifications tested. Specifically, the effects of additional variables were explored that may 
be thought to have shifted the supply curve independently. These included a time trend to 
represent technological change, weather influences as measured by the annual amount of 
precipitation in Zwanenburg (west of Amsterdam), various indicators of temperature, 
infrastructure variables in the form of (changes in) the length of paved roads and waterways, 
and the value of infrastructural investment in constant prices.146 However, a statistically 
significant influence of these variables could not be established. Without influencing the core 
coefficients, all had small and insignificant effects. Only the coefficient for the lag of the annual 
average temperature and that on the same variable when crossed with precipitation suggested 
a small positive influence (at 0.019 and 0.012), but at 1.34 and 1.88 their test values fell short of 
the 5 percent threshold. 
 The likely explanations here differ. As is a viewpoint that is shared by the orthodox and 
revisionist views, technological change and its adoption in Dutch farming were anything but 
linear. Instead, modernization started in the 1850s and accelerated from the 1880s. As such, its 
effect is likely to be swept up by the estimate of labor productivity that is included in our 
measure of costs.147 And as domestic market integration reduced price gaps for agricultural 
products to small values from very early on, there is little surprise in finding the combined 
changes of later years to have had little effect. In the case of weather, there is of course no 
doubt that this strongly influenced the variation in output. The fact that this does not show up 
in the estimates is simply due to a lack of sufficiently detailed data to capture the complexity 
of this relationship. Data on precipitation for more than one location, for instance, is only 
available from the 1850s.148  This matters, because studies that examine the effects of weather 
in detail for recent periods and with the help of elaborate data for instance find that negative 
variations in temperature and precipitation affect output differently than above average 
observations. Moreover, precipitation effects depend on timing and in the case of temperature 
maximum values play a role.149 The question whether the original, daily data can be used to 
model weather influences more effectively (for instance with the use of Hellmann numbers) is 
outside the scope of the present research. All that is needed of the preceding discussion here is 
the notion that the inability to account for weather influences (and related pests) is the most 
likely explanation for the fact that the model explains the variation in the growth of output to 
an only limited extent. 
 Still, the main point about the results is of course that these do explain a sizeable share of 
the same variation from the influence of economic variables and in a robust manner. In the 
case of the specification based on output prices only, this mechanism is still weak and the

146 Attempted weather variables included various measures of temperature, (annual average, highest monthly values and 
summer and winter averages) and the precipitation total. Rainfall and the different measures of temperature were also tried as 
cross-products and were entered in current levels, lags and differences. All weather data compiled from historical sources by 
the Royal Meteorological Institute (KNMI), partly reprinted in CBS, Tweehonderd Jaar, 10-1. For numbers and sources on 
infrastructure see chapter 5.  

147 Estimates in which only total costs are used and a time trend is added as a separate regressor in fact suggest that it is. 

148 As mentioned (and used), earlier data are available from the famous Zwanenburg observations. All data referred to are 
available at http://projects.knmi.nl/klimatologie/daggegevens/antieke_wrn/. 

149 As an example of such studies (mostly focused on the effects of climate change) see Lambert, ‘Historical Impacts’.  
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Table 3.16. Estimates of output-response functions in agriculture, 1816-1912 (first differences) 
 
(Change in) ln output Total Total Total Arable Pastoral 
 1816-1912 1816-1912 1851-1912 1816-1912 1816-1912 
 
Constant 0.006 0.007 0.009 0.010 0.003 
 (3.44) (5.08) (4.67) (4.05) (2.36) 
Lagged ln output 0.452 0.307 0.256 0.146 0.675 
 (5.00) (3.90) (2.59) (1.65) (9.20) 
Lag ln output prices 0.099    
 (1.58)    
Lag ln prices/unit costs  0.218 0.368 0.328 0.084 
  (6.56) (5.66) (5.78) (2.51) 
 
R2 0.220 0.450 0.435 0.317 0.484 
Standard error 0.014 0.011 0.011 0.012 0.011 
Mean dependent 1.10% 1.10% 1.17% 1.08% 1.13% 
Durbin-h -0.050 0.023 0.078 0.103 0.193 
Observations 97 97 62 97 97 

Coefficient of adjustment )(δ  0.548 0.693 0.744 0.854 0.325 

Long-run price elasticity

 

(b) 0.181 0.314 0.494 0.385 0.259 
 
Notes: estimation through OLS; output is measured as a three-year average of real output. Expected prices are defined as arithmetic 
averages for the last ten observations with linearly declining weights. The 1816 start is chosen so as not to include autarkic 
distortions. On variables that were tested but omitted see the main text. Critical values are at 1.66 (5 percent) and 2.37 (1 percent). 
Sources: Smits, Dutch GNP, 121-3 (output); all other variables as in figure 3.10. 
 
standard error of the estimate falls outside the 5 percent threshold (if only just). This suggests 
that a view of structural response in which farmers reacted to output prices in isolation from 
shifts in input costs is at best incomplete. However, the estimates for the impact of composite 
costs and returns tell a very different story. Here we find robust parameters, a response that is 
significantly more elastic than is typically suggested by studies using the same model and a 
single time lag in output prices, and differences between arable and pastoral farming that are 
in line with the nature of these activities. Dutch nineteenth farmers, therefore, most certainly 
did react to shifts in competitive conditions, but only from a wider microeconomic perspective 
and on the basis of a longer view of price expectations.150 Moreover, it should be realized that 
this mechanism is picked-up from a strongly volatile movement of output growth around its 
long-term trend: defined as such the standard deviation over the full observation period 
equals 5 percent per year.  
 At the subsectoral level, the estimates reflect the differences in the scope for adjustment 
imposed by the nature of production processes and factor inputs. Thus, the much greater 
variability in harvests than in livestock production finds its way in a larger influence of the 
previous level of output in animal husbandry. Arable farmers simply had less control over 
output. However, they were also more flexible in their choices. Given that no livestock farmer

150 As elsewhere, estimation of these equations using output prices with a one-year lag produced insignificant results. In the 
case of total output from 1816, the parameter on cost-deflated prices was equal to -0.010, with a t-value of -0.703. 
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Table 3.17. Volatility in agricultural prices, 1814-1913 
 
 overall arable pastoral cost-deflated 

 deflator prices prices prices 

 

1814-1830  0.133 0.209 0.095 0.056 

1830-1860  0.117 0.153 0.072 0.043 

1860-1880  0.063 0.082 0.099 0.019 

1880-1895  0.047 0.103 0.053 0.020 

1895-1913  0.020 0.046 0.031 0.015 
 
Note: volatility is defined as the standard deviation of the difference between annual changes and a five-year average. 
Sources: data appendix B (prices) and as in figure 3.10 (composite costs). 
 
will have varied his cattle stock merely through the purchase of adult animals, the nature of 
the production cycle―of planting versus breeding―added to the difference. Moreover, the 
greater demand for labor and the absence of the complementarity of feed and animals also 
caused arable farmers to be more responsive to costs. It is this effect that explains why the 
coefficient on cost-deflated prices is significantly larger. In combination, the lower adjustment 
value and the smaller short-term elasticity in pastoral farming also lead to a lower long-term 
response. However, the difference on this point is smaller. In other words, it was not as 
maneuverable, but less so in the longer run. 
 There is a final aspect of the estimates that suggests the responsiveness of farmers to have 
been even larger during the decisive decades after mid-century. This concerns the effect that 
the changing variability of prices has on the outcomes. As was already shown from the wider 
perspective of globalization history by David Jacks, Kevin O’Rourke and Jeffrey Williamson, 
grace to the international transport revolution the nineteenth century saw a structural decline 
in the volatility of commodity prices.151 The descriptive statistics in table 31.7 show that the 
behavior of Dutch agricultural prices formed no exception to this development. With an 
initially much smaller variability in pastoral prices (again, due to a lesser variation in output), 
volatility fell across the board from the 1860s. Especially fluctuations in grain prices decreased. 
Initially as a result of the fact that the harvest failures of the 1840s and the disruption of the 
international grain trade in the mid-1850s failed to return, from the 1890s in relation to the 
growth of supply from different agricultural regions and climate zones. These shifts in turn 
find their way in a structurally enhanced stability of the composite deflator emerging over the 
second half of the century 
 The point of course is that with this lower variation the predictability of prices improved 
and producer behavior is likely to have adapted.152 Figure 3.12 shows how this worked. It 
traces the course of annual growth in aggregate output growth and unit cost-deflated prices 
across the full observation period. Before the 1860s, the variability in cost-deflated prices is 
very high, expectations based upon these are unstable and output only tracks their movement

151 Jacks et al., ‘Commodity Price Volatility’. 

152 As emphasized by Jacks et al. (op. cit., 807), a decrease in the volatility of prices is likely to have wider effects on investment 
and capital inflows. These have been documented for modern developing economies, but using British country-specific capital 
exports Blattman et al. (‘Impact’) showed that they also applied to poor countries between 1870 and 1940. 
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Figure 3.12. Annual changes in overall agricultural output and unit cost-deflated prices, 1816-1912 

Note: data definitions as in table 3.16. 
Sources: Smits, Dutch GNP, 121-3; data appendix B (prices). 
 
at a distance. In later years, the relationship then becomes much tighter. These effects 
condensate in the results for the regression model of aggregate output where the observations 
have been restricted to the period after mid-century. It exhibits a slightly reduced coefficient 
on lagged output (and a therefore somewhat greater speed of adjustment), but above all a 
larger effect of cost-deflated output prices. This combination of a higher short-run elasticity 
and a slightly greater speed of adjustment leads to a long-run price elasticity that rises from 
0.31 to 0.49. These are values that suggest a thoroughly commercialized sector in historical and 
comparative terms, as they are for instance comparable to values for U.S. agricultural output 
between 1914 and 1957.153 
 The course of real unit costs and the results of the partial adjustment model form a 
strong plea for a broadened microeconomics of Dutch nineteenth century farming. 
However, without looking closer at shifts in the constituent variables and their likely impact 
it remains unclear what the changes sketched imply with respect to the path of output and 
employment. Moreover, given that our vantage point is that of structural response, what we 
would like to learn is which forces were doing most of the work between the turning points 
identified earlier. Given that our model of agricultural output response was necessarily

153 LaFrance and Burt, ‘Modified Partial Adjustment Model’. Their specifications include a trend and a compounded measure 
of detailed weather influences, but likewise use output prices deflated by costs. For these they find long-term elasticities 
between 0.20 and 0.44. When the present model is estimated for the period up to 1851, the short-term elasticity falls to 0.17, the 
speed of adjustment to 0.63 and the long-term elasticity to 0.26 (all strongly significant).  

  



158     Chapter 3 
 
 

Table 3.18. Shifts in agricultural output and the components of real production costs, 1816-1912 
 
 1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Percentage changes per decade 
Output 5 11 6 13 23 
Wages -8 9 21 9 21 
Rents -26 24 12 -9 14 
Price of physical inputs -17 2 9 -19 17 
Product per worker -1 5 0 11 14 
Nominal unit costs -18 5 14 -10 3 

Output prices -16 8 11 -15 22 
Real unit costs -1 -3 2 7 -13 
 
Employment (heads) 7 7 5 3 7 
Total labor force 12 7 8 12 16 
 
Note: all values calculated on the basis of three-year averages; employment estimates according to annex 3.1 (including a 
proportional distribution of casual labor). 

 
restricted to the compounded influence of prices and costs, the only factor that determines 
their individual effect is the weight with which these enter the composite variable used. The 
limited extent to which the estimates explain the variation in the growth of output further 
adds to the problems in drawing-up an effective decomposition. What we do have, 
however, are the data on the shifts in the various components of real costs between turning 
points in growth and relative prices. 
 These changes are summarized in figure 3.18, where 1830 is chosen so as to avoid the 
extremes of the 1820s. What this again shows is that the principal role in the transition from 
intensification to modernization was played first by stalling productivity and faster wage 
growth, followed by output price deflation. Before this, there is a big trade-off in price 
shocks in the 1820s, with corrections in factor prices (especially in rents as a result of 
previous autarkic extension) and lower input costs making up for the steep decline in 
output prices. The net effect is slow output growth, a temporary absence of pressure on land 
and a release of workers through an absorption that lags behind labor force growth.154 From 
the 1830s, with persisting (if slower) population growth, restrictions on land and an early 
comparative advantage, this situation gives way to higher output growth, mounting rents 
and incentives for an intensification of labor. Moreover, in this phase these still have positive 
Clark-Boserup effects on productivity.155 The strength of the basic incentive here is clear from 
the reversal in the movement of rents, changing from a decline of one quarter per decade to an 

154 Given the distance between the 1807 and 1849 censuses, the most direct evidence we have on the labor market effects of the 
crisis of the 1820s is that on rural-to-urban migration. Between 1815 and 1829, urban immigration amounted to 99 thousand 
people, or 6.3 percent of the initial rural population (data appendix A). This is a major aspect of post-Napoleonic adjustment 
that reveals the strong impact of Dutch openness at this point.  

155 Clark, ‘Productivity Growth’; Boserup, Conditions. The latter work (by Danish economist Ester Boserup, published in 1965) 
was one of the first to underscore the notion that under conditions of waxing population pressure, productivity in traditional 
agriculture may actually be enhanced by intensification before diminishing returns set in. 
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identical increase. After 1860, this equilibrium, too, shifts. With the large reclamations of the 
late 1840s and 1850s coming into effective use, rent pressure lightens. Against this, more costly 
inputs, stronger wage growth extending from the nonagricultural sectors and stalling 
productivity lead to an increase in nominal costs. It is only persistent inflation in output prices 
that limits their effect in real terms. All the same, the net outcome again makes it clear that in 
terms of output growth the crisis of the agricultural transition emerged well before the 1880s. 
From that same decade, deflation in prices for output and inputs becomes the dominant 
force. On the side of costs, much slower wage growth (limited by pressure from the urban 
sectors) and an absolute correction in rents dampen the impact of falling output prices. Yet 
above all it is technology and knowledge-driven productivity gains that become the dominant 
force of faster output growth. Under a very different set of factor prices a gap that is even 
wider than that of the 1820s also opens between a further lowered growth in employment 
and the size of the workforce, thereby enlarging labor release.156 The effect of this on urban 
labor supply and the slowdown in wage growth are also relevant from a wider perspective, 
as these will turn to be of importance in understanding changes in the structure of economic 
development. Lastly, from the mid-1890s especially rising output prices lead to faster growth 
in production, in spite of renewed pressure on factor prices. Characteristic of the continued 
strong position of Dutch agriculture, the same changes are associated with renewed growth in 
labor demand. It is only the faster expansion of the labor force that causes the industrialization 
of employment to persist. 
 The conclusion is that the structural conditions of Dutch nineteenth century agricultural 
development consisted of an early open economy setting that influenced returns and costs 
through alternating price trends, and a role of land as a quasi-fixed input relative to an 
expanding population. Before diminishing returns set in, the intensification of labor that 
emerged in response led to productivity gains in traditional forms of farming, thereby tying 
labor to the countryside. Within this context, it was the endogenous change in urban labor 
demand that drove the transition in real costs and production methods. Succinctly: it was 
high prices, efficiency gains in traditional agriculture and the urban failure to absorb labor 
any faster before the 1860s that sustained a lack of structural change in factor demand and 
output growth. And while prices raised the threshold to change, they were exogenous to the 
Dutch economy. Wages, however, were not and this makes urban markets pivotal to the 
release of agricultural labor. On the side of demography, things certainly did not move in 
the direction of a greater scarcity. With urban natural increase changing from an average 0.3 
percent per year in the 1860s to 1.4 percent after 1900, labor demand had to absorb an ever 
faster-growing workforce. 
 When cast in the form of a potentially earlier transition to higher productivity growth 
in farming, there are of course technological limitations to this analysis. Given that the 
earliest imported innovations date to the 1850s, different outcomes in the urban sectors 
would not have simply shifted things forward. Yet from the perspective of the 
industrialization debate that objection surely does not erase the argument. First, under a 
different set of incentives a more gradual transition would have been possible. Indeed, the 
fact that a significant part of the modernization process after 1880 consisted of catching-up 

156 This conclusion is obviously enhanced if, similar to industry, a reduction in hours is assumed to have applied before that 
documented from the 1890s by the 1906 State Committee on Agriculture (Overzicht, 99, 324). 
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with farming practices in formerly less productive regions speaks to this effect. But more 
importantly still, early industrializers like Britain and Belgium largely faced the same prices 
and technological thresholds. Yet there a higher marginal productivity of the urban 
economy and effective labor market flows did lead to an earlier attraction of rural workers, 
while the food problem was solved through larger imports—the shape of things in the 
Netherlands from the 1880s. Again, the evolution of urban labor demand and the influence 
that this exerted on farming was a key factor in Dutch economic modernization. From the 
works of Lucassen, Hart and Trompetter we know of the existence of early modern flows of 
migrant labor, focused on Amsterdam in particular.157 And as data appendix A shows, from 
the first annual observations in 1812 we can document rural-to-urban migration to have been a 
permanent feature of the nineteenth century labor market. So why exactly did workers fail to 
move in greater numbers before the 1880s?  
 The largest common denominator of the conclusions on agricultural performance after the 
early integration and export-driven growth of the 1830s and beyond is that these provide for a 
more detailed delineation of the notion that the Dutch Kuznetsian transition emerged in 
phases. As a result, a single set of mechanisms and incentives to account for its dynamics is 
not enough. The central question is not just what accounts for faster growth after 1860, but also 
what exactly changed in its workings from the 1880s (with labor allocation shifting from the 
mid-1870s). In the course of this chapter we have established that the role of agriculture 
during this second phase was large, with a gain in output per worker of over forty percent as 
the overwhelming source of the sector’s renewed prominence. By contrast, during the first 
phase especially arable output growth had slowed, while labor had been retained on the basis 
of high output prices. But even apart from this, answers to questions on the origins of the 
transition process cannot come from farming alone. Both before and after 1880 the bigger 
forces at work extended from the urban economy. And, as we saw, together with diminishing 
returns to rural intensification, changes in urban competitiveness formed the essential driver 
of shifts in the allocation of labor. The task before us, therefore, is to trace and account for the 
chronology of production and factor demand in the cities, and to assess the effectiveness of 
labor markets in relation to the belated start of industrialization. I start this by looking at 
growth and competitive circumstances in the sector that has always been the pivot of the 
debate: industry. 
 

157 Lucassen, Kusten; Hart, Geschrift; Knotter, ‘Amsterdamse Bouwnijverheid’; Trompetter, ‘Migratie’. 
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Annex 3.1. Adjusting livestock inputs in post-1880 value added 
The original national accounts reconstructions of real value added in livestock agriculture between 1880 
and 1913 suggest a negative rate of growth, moving from 187.5 to 164.8 million guilders (at 1913 
prices).158 In between, real value added varies from a maximum of 201.6 million (in 1888) to a minimum 
of 134.3 million (in 1892). This is in stark contrast with a macro-rate of growth that stands at 2.2 percent 
per year in the years up to 1895 and 2.7 percent thereafter (see table 2.6). It also is at odds with the 1.8 
percent rate of growth in arable agriculture during the same years. Most importantly, closer scrutiny 
reveals a structural divergence between the development in value added and that in gross output. 
Whereas estimated real value added in livestock farming on balance declines by 0.4 percent per year, 
real output grows by 1.6 percent per year (or totals of -12 and 63 percent of 1880 values). Against the 
background of a historiography that is dominated by notions of structural adjustment in Dutch 
agriculture labelled as the ‘First Green Revolution’, this is an untenable result. Not only is it implausible 
in quantitative terms, but it also flies in the face of all qualitative evidence on the expansion and 
modernization of especially dairy farming. 
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Annex figure 3.1. Annual growth in real output and value added in livestock agriculture under different post-1880 
assumptions on the development of inputs, 1813-1913 

Key to curves: uninterrupted curve: annual growth in real value added, national accounts reconstructions of nominal value added, 
present deflator and present post-1880 corrections to livestock inputs. Dotted curve: growth in real output, national accounts 
reconstruction and present deflator. Dashed curve: post-1880 growth in real value added using the national accounts estimates of 
livestock inputs.  

 
The implication of the divergence between the development in value added and that in output is that the 
source of this distortion lies in the estimation of the value of inputs. In fact, since the rest category of

158 Since Smits et al. (Dutch GNP, 25-34) also use the deflator developed here (cf. data appendix B) differences in prices cannot 
account for this result. 
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Annex table 3.1. Corrected estimates of inputs and value added in livestock agriculture, 1881-1913 (in millions of 
guilders at current and 1913 prices) 
 
 Nominal Feed Other Nominal Deflator Real Real 
 output  inputs* value added  output  value added 

 
1881 192.5 45.4 19.8 127.2 77.3 249.0 164.6 
1882 202.8 37.2 19.9 145.7 81.0 250.4 179.9 
1883 206.2 36.6 21.0 148.5 85.0 242.6 174.7 
1884 193.2 37.9 19.8 135.6 78.7 245.5 172.2 
1885 177.2 28.4 18.3 130.5 71.1 249.3 183.6 
1886 179.7 35.3 18.2 126.2 67.4 266.6 187.2 
1887 173.5 34.8 17.6 121.0 64.9 267.3 186.4 
1888 176.4 41.2 18.6 116.6 64.0 275.6 182.2 
1889 188.2 38.2 19.1 130.8 68.6 274.4 190.7 
1890 202.6 35.6 21.6 145.4 76.6 264.5 189.8 
1891 200.1 41.7 21.9 136.5 72.9 274.5 187.2 
1892 192.4 40.3 20.8 131.3 69.7 276.1 188.4 
1893 193.4 37.7 21.2 134.5 70.0 276.3 192.1 
1894 188.7 34.0 20.4 134.3 69.9 269.9 192.1 
1895 189.2 33.0 20.7 135.5 67.9 278.6 199.5 
1896 210.6 38.2 23.1 149.3 69.0 305.3 216.3 
1897 204.1 44.7 24.0 135.3 64.7 315.4 209.2 
1898 231.0 50.0 26.8 154.2 67.6 341.7 228.1 
1899 234.0 49.3 28.5 156.3 70.2 333.4 222.7 
1900 251.8 56.3 31.2 164.3 72.5 347.3 226.6 
1901 256.6 65.4 31.3 159.8 72.9 352.0 219.2 
1902 274.9 57.9 34.2 182.7 77.7 353.8 235.2 
1903 274.6 58.2 36.1 180.3 79.1 347.1 227.9 
1904 274.4 59.1 35.9 179.4 77.9 352.3 230.4 
1905 291.7 78.1 38.9 174.7 78.6 371.1 222.3 
1906 319.4 71.4 45.7 202.3 83.8 381.2 241.4 
1907 304.9 60.2 41.0 203.8 85.7 355.8 237.8 
1908 325.8 67.2 49.3 209.3 86.5 376.6 241.9 
1909 358.1 97.5 55.1 205.5 87.5 409.3 234.8 
1910 383.4 68.2 52.4 262.8 93.0 412.3 282.6 
1911 383.6 72.9 53.3 257.3 97.4 393.8 264.2 
1912 402.4 76.5 58.2 267.8 97.0 414.9 276.1 
1913 418.5 71.6 66.4 280.5 100.0 418.5 280.5 
 
Notes: only feed and, as a result, real value added are adjusted from Smits et al., Dutch GNP, according to the procedure described; 
* unchanged from Smits et al. but distributed between arable and livestock agriculture according to output. 

 
other inputs hardly changes, it is easily shown that it is the estimated development in the nominal value 
of animal feed that is responsible. The underlying cause is that in an effort to improve upon Knibbe’s 
earlier estimates, Smits et al. use the trade statistics and estimates of human and industrial consumption 
to arrive at intermediate expenditure. However, this leads their estimates of feed to explode in step with 
the huge increase in the turnover of staple grains in relation to transatlantic imports (mainly through 
Rotterdam). Their estimates, in fact, reflect the uncertainty margins in net imports and consumption and 
these widely outstrip the actual target variable. 
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 In terms of causality, the essential problem of the earlier estimates is that they imply the relation 
between the volume of production and that of the inputs required (the amount of feed per animal 
relative to its slaughter weight or milk production) to have dissolved after 1880 (with an increasingly 
greater volume of inputs needed). As annex figure 3.1 shows, before 1880 this relationship was essentially 
stable. Moreover, whereas productivity growth in the use of land, labor and capital can be achieved by 
means of rationalized production, the relation between feed and the amount of meat, milk or wool is 
much less easily influenced in a profitable way and then would have to change in the opposite direction 
(proportionately less inputs). 
 Given the indicated impact of the trade statistics, this problem cannot be solved statistically. As an 
alternative, the method used to correct the post-1880 feed series was to keep technical coefficients 
constant. This was achieved by estimating the relation between the volume of output and that of feed 
before 1880. To this purpose, a composite deflator of feed was required. Using agricultural market prices 
(data appendix B), this was constructed as a weighted average of prices for hay, feed cakes, potatoes and 
grains, with the weight of feed cakes increasing (also after 1880). Using the parameters obtained and the 
reconstruction of output, the curtailed series for the volume of feed was extended beyond 1880 and 
finally reconverted into nominal values. These could then be subtracted from the output series to obtain 
value added. 
 
The regression used to forecast the volume of inputs between 1881 and 1913 is as follows: 
 
 Real inputs = -19.5676 (-8.50) + 0.2178*real output (17.95) 
 
Observations run from 1813 to 1880, t-values are in parentheses (1 percent critical at 2.39) and R2 equals 
0.83. The inclusion of a trend did not strengthen these outcomes (strongly insignificant). Finally, because 
this adjustment changes agricultural value added (through lower input values), it also affects the official 
1913 benchmark for domestic product (which is raised by 4.8 percent). Rather than arbitrarily adjusting 
for this in a backward manner by applying a constant fraction, the amended series for agriculture was 
adopted and its effect left unchanged. 
 
Annex 3.2. Supplementing agricultural labor force estimates 
With occupational data limited to the 1849, 1859, 1889, 1899 and 1909 census returns and Horlings’ 
reconstruction for 1807/8, economy-wide information on the distribution of employment is marked by 
two lengthy data gaps. Yet in order to be able to trace the process of labor release, continuous estimates 
are required. Moreover, these are only useful when stretching beyond what can be achieved through 
straight interpolation (or slightly adapted versions thereof).159 Such a result was obtained in two steps. 
First, for the years of the intermediate population censuses, supplementary benchmark estimates of 
agricultural employment are derived using an estimated relation with the total size of the non-urban 
population. Secondly, assuming a development in productivity according to the ten successive census 
returns and the population count for 1815, the national accounts estimates of annual real output are used 
to derive continuous estimates of agricultural full-time employment (by dividing three-year moving 
averages through with interpolated product per worker). 
 

159 See Smits et al. (Dutch, GNP, 23) who multiply interpolated participation rates and sectoral employment shares by means of 
population numbers. 
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The estimated relationship (N=6) used in the first step is as follows: 
 
 Agricultural census employment = 137613 (4.45) + 0.16145 * rural population (13.96) 
 
With t-values in parentheses (1 percent critical at 3.75), R2 at 0.98 and an F-value of 194.8. The results of 
using this relationship to predict agricultural employment for the intermediate census years are given in 
annex table 3.2. 
 
Annex table 3.2. Census data of population and agricultural employment and estimates of agricultural employment 
at intermediate census years, 1807-1909 (in thousands) 
 
 Population Urban Rural Agricultural 
  population population workforce 
 
1807 2163.1 658.5 1504.6 367.4 
1815 2217.6 634.2 1583.4 393.1 
1829 2620.9 778.6 1842.4 437.1 
1839 2868.8 849.1 2019.6 466.4 
1849 3081.1 897.5 2183.6 494.5 
1859 3309.0 983.4 2325.6 523.5 
1869 3592.9 1081.3 2511.5 545.8 
1879 4012.7 1274.9 2737.8 583.0 
1889 4511.4 1603.4 2908.0 616.6 
1899 5104.0 2040.9 3063.0 659.8 
1909 5898.4 2427.2 3471.3 676.1 
 
Note: intermediate predictions of the agricultural workforce are underlined. For the four years after the 1909 census I follow Smits 
et al. (Dutch GNP, 23) in deriving numbers based on the preceding shift in sectoral shares. The definition of the urban population is 
that of data appendix A (34 cities). 
Sources: data appendix A. 

 



 
 
 
  CHAPTER 4  
 
 
  Prices and industrial development 
 
 
  4.1. Shifting perceptions of industrial growth 
 
To claim that industrial development has long been at the heart of the debate on the Dutch 
growth transition is an exercise in understatement. For until studies on services and 
agriculture published from the 1980s showed these sectors to have been anything but 
stagnant, the term industrialization was still taken quite literally. Based on the conventional 
image of British industrialization, in which mechanization and factory work were seen as key 
indicators of a wider economic transition, analyses of modernization in manufactures largely 
spanned the discourse. From Brugmans’ 1925 dissertation to De Jonge’s 1968 detailed survey 
of industry after 1850 a comparative lag in economic development was inferred from broad 
indicators of modernization and the consumption of inputs in those sectors associated with 
the British template. So strong was this implicit scholarly consensus that the debate focused on 
explanations for this retardation. In line with Potgieter’s influential 1841 morality sketch some 
emphasized psychological factors, while others stressed objective circumstances and an 
implied rationality of economic choice. The last major study in this tradition was Mokyr’s 1976 
analysis of the northern and southern Low Countries. This still retained the focus on industry, 
but searched for causes of a northern retardation in the wider field of development economics, 
tentatively exploring the interaction of agricultural productivity, labor markets and capital 
accumulation.1 
 This conceptual consensus was broken by four interlinked developments. First, in 
development economics comparative analyses by Kuznets, Chenery and Syrquin from the 
1960s and early 1970s deduced common characteristics that differed from those of the 
Industrial Revolution typology. Second, following in the wake of O’Brien and Keyder’s 1978 
seminal comparison between Britain and France, a body of historical literature emerged that 
stressed the differences between national reconstructions of production and the conventional 
view of industrialization.2 This not only suggested different paths of economic development to 
have prevailed, but the British case to have been idiosyncratic rather than typical. Third, under 
the influence of national accounting for the later part of the nineteenth century and revised 
growth estimates for the eighteenth and early nineteenth century, the nature of British 

1 Mokyr, Industrialization. On the ‘entrepreneurial mentality’ versus ‘economic conditions’ controversy see Wieringa, 
‘Economische Heroriëntering’, and Van Dillen, Omstandigheden. The influential work by Potgieter referred to is Jan, Jannetje en 
hun Jongste Kind, featuring the metaphorical figure of Jan Salie to contrast seventeenth century entrepreneurship with the 
image of nineteenth century coupon clipping as part of political debate in the wake of Willem I’s abdication. This notion of 
languidness long remained dominant (cf. Brugmans, Paardenkracht, 84-6), with the above debate only emerging after the 
Second World War. 

2 O’Brien and Keyder, Economic Growth. Note that especially their estimates of comparative industrial productivity have in 
turn been criticized since.  

  



166     Chapter 4 
 
 

industrialization itself became subject to debate. The image of an early transition based on 
technological change and a broad acceleration in capital goods investment as projected by 
Deane and Cole in the early 1960s was broken down. It was replaced with modest growth, a 
drawn-out shift in the structure of output and a comparative advantage in manufacturing 
exports, based not only on technological advantage, but also on cheap coal, strong surplus 
labor effects, naval dominance and the functioning of the capital market.3 Fourth and finally, 
advancing quantification in the Dutch debate led to estimates that failed to confirm the notion 
of a lasting stagnation in income, initiating a search for the structure, timing and causality of 
the change to modern economic growth. 
 As part of this wider debate the interpretation of the role of industry has also inevitably 
changed. Most notably, the consensus on the timing of production growth in this sector has 
shifted. The emphasis placed on the period before 1870 (Brugmans) and the 1890s (De Jonge) 
as moments of an industry-led breakthrough was rejected by studies (by Nusteling, De Meere, 
Griffiths, Van Zanden) that documented selective growth in manufacturing, international 
trade and inland agriculture before mid-century.4 With the piecemeal advent of mechanized 
production as the linchpin of the traditional literature, the implication of this revisionism was 
that the incidence of growth became decoupled from industrial productivity, as it suggested 
an early expansion of output to have occurred outside manufacturing. In effect, it placed the 
role of industry in the context of a wider, largely implicit model of economic development. In 
this view, its contribution played an only secondary part. Although industrial production 
growth was observed for even the first half of the century, this was placed in the context of a 
sectoral balance in the expansion of output. As a toned down version of De Jonge’s take-off, it 
was only with the investment wave of the 1890s that especially engineering, coal mining, 
chemicals and shipbuilding were held to have boosted the macro-rate of growth. As a result, 
the role of nineteenth century industrial development was reduced to that of a prelude to the 
industrialization of the interwar period. Spurred by the effects of Dutch neutrality during the 
First World War, this was finally attended by change in the size and organization of firms, 
industrial exports, the capital intensity of production and the role of banking, and as such 
lasted throughout the 1920s.5 
 While the revisionist literature had thus placed the role of industry at a much greater 
remove from the growth-transition process, this again came up for debate with the explicit 
reconstruction of the national accounts. With the first benchmark estimates of industrial 
output offered by Van Zanden in 1987, major developments in this respect were the 
construction of continuous estimates of value added by Callewaert in 1992 (post-1850) and by 
Jansen in 1999 (pre-1850). These studies form the basis of the definitive national accounts 
estimates, and with some later adjustments they are linked to detailed deflators here.6 Jansen’s 
study documented modest, sector-differentiated growth before mid-century that was not 

3 Feinstein, National Income; Matthews et al., British Economic Growth; Crafts, British Economic Growth, ‘British Economic 
Growth’, ‘British Industrialization’; Crafts and Harley, ‘Output Growth’. 

4 Brugmans, Paardenkracht, 201ff; De Jonge, Industrialisatie, 340-3; Nusteling, Rijnvaart (1974); Griffiths, Industrial Retardation 
(1979); De Meere, Economische Ontwikkeling (1982); Griffiths and De Meere, ‘Growth’ (1983); Van Zanden, Economische 
Ontwikkeling (1985); ‘Economische groei’ (1987). 

5 De Jong, Nederlandse Industrie; Van Zanden, Klein Land, 128ff.; Van Gerwen and Seegers, ‘Industrialisatie’. 

6 Van Zanden, ‘Economische groei’ (1810, 1850, 1880, 1910); Callewaert, ´Estimating´; Jansen, Industriële Ontwikkeling. 
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restricted to the period after 1830 previously emphasized, but included a post-Napoleonic 
recovery. Moreover, precisely from the 1830s and especially in shipbuilding and textiles it 
appeared dependent on subsidies and protection, with initial gains turning into nurtured 
inefficiency, slow technical change and a failure to adapt to the demand for new products 
from the 1840s.7 Pursuant to Van Zanden’s earlier estimates, Callewaert had previously 
documented higher growth between benchmark years for the second half of the century, with 
accelerations after mid-century and to a lesser extent after 1890. The latter aspect connected to 
De Jonge’s work, with industrial development in this phase being associated with production 
goods investment, growth in engineering, applied advances in chemical technology and the 
uptake of the electrical engine. Taking only 28 years to accumulate, the capacity of electrical 
power sources in manufacturing and construction already surpassed that of all industrial 
steam engines by 1913.8 However, in view of the traditional insistence on an only very limited 
diffusion of mechanization the earlier part of this growth trajectory raised questions on its 
propagating forces. 
 Modified estimates of industrial output growth have thus been available for some time. 
Yet little research has since been devoted to an analysis of their significance for the retardation 
debate. In the traditional view, the causality of growth unequivocally resided in the effects of 
applied technology in manufacturing. But with early growth in all sectors this role has become 
blurred, and in the case of industry it seems at odds with the view that steam, mechanization 
and factory work were slow to evolve. In sum, the wholesale revision of the empirical basis of 
the debate so far has not led to much progress in identifying the economics of industrial 
growth. A key question is whether such a logic involves mechanisms of productivity growth 
that have been underestimated in the debate so far, or if the traditional perception of a 
systematic retardation in technological change has simply been too pessimistic, either through 
its choice of indicators or by having entertained a too limited view of its practical forms.9 And 
even then the question remains what drove the adoption process. In a wider sense, notions 
from development economics have gained little traction in attempts to explain the Dutch 
growth record. Ever since Mokyr’s 1976 labor market study and Griffiths’ 1979 analysis of 
comparative costs the functioning of markets, resource allocation and price incentives have 
scarcely played a role. 
 The following chapters seek to reconnect the efforts at output reconstruction described to 
the long-standing debate on the chronology of industrial growth and its underlying causes. 
Chapter 8 extends this analysis to services and the role of foreign trade, investment and 
consumer demand after 1860. But given the determining influence that industrial production 
can be shown to have had in the preceding transition, I first focus on competitive 
circumstances and producer choice in this sector. The present chapter starts this analysis by 
tracing the outline of industrial growth and the incentives that acted upon this. Again, new 
price data is used to construct estimates of real value added. Together with series on the cost 
of labor and inputs, the same material is then made to chart the incentives that acted on 

7 Van Zanden and Van Riel, Strictures, 153-156, 219-223; Mansvelt, Geschiedenis, vol. 2, 316-320. 

8 The first 30 electric horsepower were installed in 1886 (Albers, Machinery Investment, table A-6.3). 

9 This is an important analytical thread in the nineteenth century history of technology in the Netherlands edited by Lintsen et 
al., (Geschiedenis, especially volume VI). I return to this issue when considering indicators of technological change. 
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producer behavior. Later chapters in turn look at the forces that shaped these conditions and 
outcomes. These involve mechanisms that vary from comparative costs—including those that 
were relevant to technical change―, to the functioning of product and labor markets and fiscal 
policy effects. In what way did output prices, wages and input costs drive choices with regard 
to industrial production and factor demand—including that for steam power? How did 
productivity gaps and terms of trade with agriculture evolve and how did these influence the 
allocation of resources? 
 
 
 4.2. Capturing the debate 
 
Before exploring the path of industrial output and its underlying incentives, it is of importance 
to be aware of the main hypotheses on the causes of a lagged industrial development within 
the literature. As with agriculture, many of the most relevant notions here are rooted in the 
exceptionality of Dutch early modern economic development and the path-dependency 
created as a result. Implicit in the regional pattern of specialization set out in chapter 2 was the 
dependency of especially western manufacturing on the staple market for its imported inputs 
and trade-dependent outlets. One main part of this industry, consisting of the so-called 
trafieken, was specialized in the processing of imports: sugar, coffee and tobacco, but also dyes 
and oils. As the main body of their production was again exported and the necessary 
machinery was costly, these industries were both capital-intensive and located closely around 
ports (mainly Amsterdam), with local merchants taking business interests. Shipbuilders and 
producers of canvas and cordage were similarly concentrated. The other main part of western 
industry, apart from that geared to local provisioning, consisted of export manufactures 
concentrated in Holland’s industrial cities.10 These, in turn, mainly produced textiles, distilled 
drink and a mixed bag of ceramics, metalwares and woodwork. Here, too, the trade records 
for the Amsterdam and Maze Admiralties illustrate the emaciated structure of exports that had 
emerged over the course of the eighteenth century. At the eve of the Batavian Revolt, the 
textile exports of 3.3 million guilders shown earlier were paralleled by an outward trade of 1.3 
million in liquor, but also by 14 million in refined sugar and a mere combined total of 1.0 
million in ceramics, glass, metalwares and woodwork. These numbers in turn compare to the 
sum of 11 million in dairy and meat also shown, and 1.1 million in madder. Of course, these 
export values to a varying degree reflect value added, but even then the general product 
composition of trade is evident.11 
 As also described, over the eighteenth century this industrial structure had been 
paralleled by the growth of what had started as proto-industry in the inland provinces. 
Especially in textiles, cheap labour that resulted from growing populations and a low 
marginal productivity in agriculture gave rise to patterns of specialization in which labor-
intensive products and tasks gradually shifted outside of Holland. The technological system of 
production in these various industries had been conceived in the seventeenth century and was 

10 De Vries and Van der Woude, First Modern Economy, chapter 8 (on industry); Jansen, Industriële Ontwikkeling, 174-8. 

11 Cited are averages for 1789 to 1792, calculated from Van Nierop, ‘Bakermat’ and De Vries, ‘Statistiek’. Prices used to convert 
observations stated in pounds, hogsheads and barrels are partly given in the source and partly derive from Posthumus, 
Prijsgeschiedenis I. Exports of clothing and yarn also amounted to 1.3 million guilders. 
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characterized by wooden construction and the use of wind and peat as energy sources. The 
registration of patents with the States General and the States of Holland peaked in the early 
decades of the seventeenth century, but strongly declined after this. Lastly, transport in this 
system was dependent on inland navigation, which in the west was greatly accommodated by 
the density of natural waterways. Especially the Zuiderzee and the Haarlemmermeer in the 
middle of Holland functioned as transport hubs between Amsterdam, the industrial cities of 
the west and the northeast. 
 With these inherited conditions as the backcloth, part of the hypotheses on industrial 
retardation can be seen to lead back to contemporary debate on the sector’s eighteenth century 
decline. Thus, arguments initially used to explain the industrial standstill of the Republic carry 
over into those used to account for a lack of competitiveness and the failure to adopt 
productivity-frontier technology from the 1840s. Indeed, debate on the competitiveness of 
industry went back a long way. What had started with the Korte Schets van ‘s Lands Welwezen, 
reflecting on the state of the economy in the context of the 1714 peace settlement, by the 1770s 
had turned into a choir of social commentators examining the causes of the decline in exports 
and the loss of profit and employment in industry. These publications vary from periodicals 
documenting the rising preference for imported manufactures and Van den Heuvel’s prize 
winning plea to support ‘common industry’, to Adam Smith’s assertions on the deleterious 
effect of western excises on the industrial wage. With economic exigencies exacerbated by 
wartime conditions, the works by Keuchenius and Metelerkamp that appeared in the early 
1800s stood in the same tradition of a critical reflection upon existing economic structures.12 By 
contrast, the retardation literature of the 1950s and 1960s generalized the political debate of the 
1840s over the disputed effects of Willem I’s policies, contrasting images of inertia with the 
dynamics of British industrialization. It was this literature that set the tone for debate about 
the failure of the Dutch economy in the nineteenth century. All this may also be seen as an 
expression of the fact that, as for instance Simon Schama has argued, the separation in Dutch 
historical writing between pre- and post-Napoleonic has traditionally been strong.13 Allowing 
for this changeability in perceptions across time, the most prominent hypotheses divide into 
five categories: 
 
One: factor markets. Capital market failure, either as a result of fiscal policy distortions or a 
lack of intermediation (accumulation in one place and a lack of funding elsewhere), has been a 
steady companion of the retardation debate. Taking their clues from contemporary comments 
and the works of nineteenth century economists such as David Portielje and Salomon Koenen, 
historians of finance have suggested a crowding-out of investment as a result of a derailing 
public debt under Willem I and its effects on relative returns.14 The growth of industry—or for 
that matter the construction of railways—in this view did not benefit from the wealth of 
Holland’s urban elites from an earlier stage since these preferred passive low-risk investments 
and speculative capital exports. All this, in turn, connects to eighteenth century debate on the 

12 Keuchenius, Inkomsten (1803); Metelerkamp, Toestand (1804). Van den Heuvel’s essay (Verhandeling) won the 1771 essay 
competition on the issue by Holland’s Academy of Sciences. On Smith’s comments see Inquiry, book V chapter 2. 

13 Schama, Patriots, 2-23. 

14 Klein, ‘Bankwezen’; Van den Eerenbeemt, ‘Bedrijfskapitaal’; Brugmans, Paardenkracht, 88. 
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sustainability of public debt and its effects on taxes and industry. The second element, the 
evolution of formal intermediation, is the subject of a separate literature. Here, especially 
Jonker has qualified the earlier critical view of the late emergence of joint-stock banking and of 
industrial credit more generally. The central argument of his description of the Amsterdam 
money market before 1850 is that financial institutions that were admittedly slow to change 
fitted their environment and as such functioned without hampering investment. Yet that 
argument very much focuses on the traditional center of industrial development and an 
instrumental rationality from the side of intermediaries. It tells us little about actual flows on 
financial markets, behavioral parameters, the volume of saving over time and the efficiency 
with which this was used.15 
 The second hypothesis in this category is that of labour market distortions. Rooted in late 
eighteenth century comments on the high cost of labour, these formed the central mechanism 
of Mokyr’s comparative study. With regional wage gaps argued to have been driven by 
differences in agricultural productivity and poor relief (implying labor supply effects through 
migration), Mokyr argued for a capital-intensive and thus lengthy path of technological 
change based on high western wages. Using correlation analysis to test for the effect of prices 
for rye bread against that of agricultural productivity, Van Zanden later argued that wage 
gaps around 1820 were instead explained by differences in prices due to higher production 
costs and excises.16 Here, too, the debate reflects a long line of argument, in this case on fiscal 
policy and the industrial wage. 
 
Two: hold-up in mechanization and output growth due to comparative costs in production 
and transport. In view of incidental evidence documenting the high cost of imported coal 
before mid-century, the Mokyr wage argument was soon believed to have been an only partial 
aspect of the problem of unfavorable comparative costs. As later research showed, high 
nominal wages in the west did undoubtedly prevail and as such affected the real cost of 
labour, but at the same time did not simply reflect real wage gaps.17 Instead, they at least 
partly resulted from regional differences in prices. As a result, the ‘economic conditions’ of 
Van Dillen’s original claim were broadened to include spatial aspects of market outcomes. 
This, in turn, connected to a reevaluation of the role of the inland provinces first formulated by 
De Jonge.18 Especially Griffiths sought to account for slow post-1830 growth and 
mechanization by emphasizing regionally differentiated costs. Whereas Holland combined 
high wages with easy imports and low transport costs, the inland provinces were confronted 
with the reverse: cheap labour (reflected in intensification in agriculture and the growth of 
proto-industry) and limited possibilities for inland navigation, causing a costly dependency on 
road transport. By extension, the argument also focused on the influence of endowments on 
mechanization. The absence of metals and the limited southern concentration of coal in the 
Netherlands were believed to have enhanced the role of changes in transport efficiency and 
the extent of market integration. 

15 Jonker, Merchants; ‘Alternative Road’. 

16 Mokyr, Industrialization, Van Zanden, ‘Regionale Verschillen’; Bos, ‘Loon en Arbeidsmarkt’. 

17 De Meere, ‘Daglonen’; Van Zanden, ‘Kosten van Levensonderhoud’; De Vries, ‘Pre-Industrial Labor Markets’. 

18 De Jonge, ‘Role’. 
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Three: demand hypotheses. Harking back to social criticism from the 1850s and writing in the 
tradition of Gilboy, McKendrick and others who emphasized the role of home demand in the 
British Industrial Revolution, Smits, Horlings, Bonenkamp and Jacobs have argued for a 
critical role of consumption.19 The level of domestic demand in their view long remained 
insufficient to justify investing in production technology with substantially larger overhead 
costs. With production volumes falling short of this threshold, the economies of scale of 
process innovation remained out of reach. Smits and Horlings started the demand argument 
in a more general version by looking at relative prices (food versus textiles) under implicit 
closed economy assumptions. However, in later papers the proximate causes of change are the 
fiscal reforms of the 1850s—when the national excise on milling was abolished—, followed by 
rising labor incomes and falling unemployment.20 This is demonstrated as a structural break in 
a vector autoregression of consumption that is determined by real wages, food prices, excise 
returns, interest rates and the number of those on poor relief. Yet as is typical of this non-
theoretical type of modelling, apart from the fiscal policy effect it merely shifts the issue of 
causality and does not establish the size of effects. Thus it remains unclear how real wages 
could have increased or unemployment could have fallen before faster growth in industrial 
product raised the demand for labor. 
 
Four: policy effects. Research on fiscal and industrial policy has been broader than that on 
consumer excises and aggregate demand alone, although it has had the tendency to 
concentrate on specific aspects. Apart from the effect of the overall fiscal stance, its main issues 
are fivefold: the welfare effects of colonial policy and industrial subsidization under the aegis 
of the Nederlandsche Handelmaatschappij after 1830, the impact on mechanization of the high 
excise on coal introduced in 1834, the demand effect of excises on consumer essentials, the 
effects of the regulation of production, trade and transport that went with these same taxes, 
and the underlying role of local fiscal autonomy until 1865. On the whole, the debate has 
underlined the chronology of policy with respect to infrastructure, but ignored or downplayed 
the effects of choices in the generation of government income, while interpreting colonial and 
industrial policy as stimulating initiatives. The reason for this, again, would seem to be a lack 
of traction of explicit economics, until recently combined with a paucity of data. Van Zanden 
Van Riel here were the first to connect a wider role of policy to costs, markets and the 
competition for resources. In effect, they argued that the fiscal and institutional reforms of the 
‘liberal offensive’ between 1840 and 1870 resulted in closer integration, lower costs and more 
efficient markets in a number of fields: from communications and the currency itself to the 
working of markets for coal and finance and the deregulation of municipal markets for taxed 
essentials. These developments, they argued, influenced the extent of the market and the 
choice of industrial technology. 21  
 
And finally five: the Dutch economy long continued to specialize in agricultural exports as a 
result of an exogenously boosted comparative advantage and limited productivity gaps with 

19 Gilboy, Wages; ‘Demand’ ; McKendrik, ‘Home Demand’. 

20 Smits and Horlings, ‘Consumer Demand’; Bonenkamp et al., ‘Consumer Demand’, ‘Determinanten’. 

21 Van Zanden and Van Riel, Strictures, chapter 6. 
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industry. Comparing output and productivity growth between Belgium and the Netherlands 
after 1830, Van Zanden and Van Riel explored earlier observations by Keuchenius and 
Metelerkamp on eighteenth century agricultural specialization to argue that this had, in fact, 
hindered structural change in the allocation of labor.22 This, of course, is a Ricardian argument 
on intersectoral competition, which in a wider theoretical form includes not only productivity 
but also terms of trade and wage gaps. To the extent that competitiveness in industry failed to 
match that of agriculture, it is connected to the various other hypotheses formulated on costs 
and returns. 
 
This, I would argue, is how the debate on industrial retardation can be captured in the form of 
economic arguments. It should be evident that the questions involved are the product of a 
confrontation between the legacy of the Republic and development economics. As is the 
analytical thread throughout, I claim that factor and commodity prices may serve to assess 
large parts of these hypotheses. Thus, the present chapter looks at prices, but also traces the 
real cost of labor, terms of trade and the agriculture-to-industry productivity gap. Chapters 5 
and 6 examine the comparative cost argument by looking at international and regional prices 
for inputs and by testing the wage cost hypothesis against the regional cost of living and the 
empirics of the labor market. After first exploring the effect of the public debt and the working 
of the capital market, chapter 7 analyzes the influence of fiscal policy on household budgets, 
the consumption of coal and the integration of domestic markets for taxed commodities. And 
finally, part of the assessment of the macroeconomic forces that shaped faster growth after 
1860 in chapter 8 is to trace the timing and extent of real wage growth and the propensities of 
consumer demand. 
 
 
 4.3. Prices as deflators: the outline of industrial growth 
 
Due to the fact that the amount of surviving data is significantly smaller, prices of industrial 
value added are less easily reconstructed than those for agriculture. Whereas prices for 
principal agricultural products abound in newspapers, official reports and market scales, those 
for industrial products are scarce, particularly so for consumer durables. As a result of their 
regulation at the local level until the 1860s, only bread prices are widely available. Prices for 
textiles, metalwares and other industrial products, however, can only be retrieved from 
company records, price currents in foreign trade, purchase records of public work yards, and 
the ledgers of hospitals, orphanages and parish relief boards. Due to the more limited number 
of sources, the empirical basis of the industrial deflator is therefore smaller, although for 
numerous goods multiple series could be constructed. In addition, the much larger variety in 
products—from textiles of a specific material, weft and color to iron that is cast, wrought or 
forged in a particular shape—makes the process of combining these into homogeneous price 
series more complicated. 
 The strategy followed was to first cover as much of the data requirement by means of 
surviving company archives kept by Dutch local and provincial record offices. Secondly,

22 Ibid., 188-194. 
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Table 4.1. The growth of real value added in industry and its contribution to the growth in domestic 
product, 1808-1912 
 
 1808-1816 1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
All industry 0.49 2.67 0.89 4.04 2.41 2.76 
Manufacturing -0.70 3.33 1.18 4.29 2.95 3.20 
Mineral extraction -2.17 3.76 1.87 -0.86 -1.85 4.42 
Construction 1.05 1.39 0.14 3.20 0.73 2.56 

Agriculture 0.88 0.65 1.03 0.85 1.24 1.88 
Services 1.88 2.07 1.65 1.89 2.48 2.67 
GDP 1.19 1.83 1.32 2.01 2.20 2.57 
 
Contribution to GDP growth (%) 
Manufacturing -6.3 21.5 13.2 34.3 29.2 30.0 
All industry 8.0 33.6 14.3 46.7 33.0 33.1 
 
Note: all values are based on three-year averages. 
Sources: Smits et al., Dutch GNP (nominal value added) and data appendices (deflators). 

 
where prices based on this type of source could not be retrieved, wholesale prices in foreign 
trade and institutional prices were used. The combination of these data led to a total of fifteen 
output deflators, corresponding with the subsectors distinguished in nominal value added.23 
These, in turn, were compiled from price indices for different products that were weighted by 
value added. The deflator of textiles, for instance, was composed from multiple series for 
fabrics and yarn made out of cotton, linen and wool. Prices for inputs were collected from the 
same sources. 
 In combination with the national accounts estimates of nominal value added, it is this 
reconstruction that serves as the basis for the estimates of production growth shown in table 
4.1. Further below we will look at the performance of individual industries and the 
competitive circumstances that helped to shape these, but here we start by decomposing 
industrial growth into that of its principal sectors: manufacturing, construction and mineral 
extraction. At an average two percent of industrial value added this last sector was small in 
the Dutch case. Moreover, for most of our period it was strongly concentrated in the extraction 
of peat. Not until the 1880s would domestic coal make up more than ten percent of the 
estimated consumption of all fuel.24 
 Whilst the precision of especially the estimates for the period before 1850 may be debated, 
the results should dispel any remaining view of an industrial stagnation before the growth 
transition of the 1860s.25 The earliest interval, which compares estimates for 1807-9 with the 
postwar status of the economy, shows the effects of the last war years on especially industrial 

23 Smits et al., Dutch GNP. For full details see data appendix C. 

24 With consumption measured in caloric equivalents this includes estimates for firewood and gas; data as in annex 7.2. The 
total consumption of coal—domestic and imported—at this time made up some 80 percent of the total. 

25 As with agriculture, there are limitations to the likely precision of the estimates of industrial value added before 1850, if 
only because overall production is estimated without separate reconstructions for ceramics, printing and woodwork (equal to 
7 percent of manufacturing value added in the 1850s). See Jansen, Industriële Ontwikkeling. 
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production.26 With a tightening enforcement of the Continental system and fiscal transfers that 
drew heavily on potential investors, output in manufacturing and the sector providing it with 
fuel declined. Moreover, by the time of the 1815-7 average it had not yet recovered to earlier 
levels. As discussed in chapter 3, in agriculture wartime effects varied between a decline in 
pastoral exports and growth in arable production in response to hampered imports and 
encouraged enclosure. Also visible is the swift recovery of especially international trade and 
transport. The observation period for all this is short and the exact numbers shift with the 
years chosen—with stronger effects before 1814. Telling in this respect is the fact that if 1812-4 
is used as the benchmark, estimated industrial value added at constant prices is a quarter 
lower than in 1807-9. 
 This situation rapidly shifted from the second half of the 1810s, in spite of downturns in 
1819 and 1825.27 The national accounts reconstructions of value added suggest that at 1.4 
percent per year growth in construction during the extended postwar period was significant, 
while in manufacturing it even recovered at over three percent per year. Such outcomes are 
testimony to the strong dispersion from potential output in the preceding years. Parallel to 
this, population increased by 1.2 percent per year, while the cities even expanded at a rate of 
1.4 percent—levels that would not again be reached until the 1870s. The renewed access to 
imported inputs and the agricultural deflation of the 1820s here were determinant factors. The 
latter affected real wages through the price of staple foods: bread, legumes and potatoes. 
Recovering imports caused the price of inputs to fall, the competitive position of industry to 
shift and output to rise. These were the main mechanisms behind the push in city growth, 
making domestic demand the driving force of the recovery. With a renewed industrial 
demand for energy, especially the production of peat in the eastern provinces also expanded. 
In this respect it is important to realize that before these years trade flows had been irregular 
for two decades, and by war’s end the average real wage had fallen by some thirty percent 
since the 1760s. Yet at the close of the 1820s the fall in commodity prices had repaired three 
quarters of this.28 
 It is the explicit slowdown documented by the national accounts results that follows after 
this which can now be seen to have propelled the retardation debate. Measured between 
benchmark years, overall growth in the Dutch economy declined from the near two percent 
per year before 1830 to 0.7 percent in the 1850s, having slowed from the latter half of the 1830s. 
Moreover, this process was driven, first and foremost, by industry. Agricultural growth, 
stronger in the 1830s but halted by the exigencies of the 1840s, averaged out at one percent per 
year, which was slightly higher than the variable performance of the 1810s and 1820s (see 
figure 3.1). By contrast, growth in services, the exact measurement of which is subject to 
significant uncertainties, probably also did slow to some extent. Yet as table 4.1 shows, in 
industry the deceleration was much stronger. At an average 1.2 percent per year, growth in

26 Due to the Continental system and its effect on trade statistics, the National Accounts do not include full estimates of service 
sector output between 1810 and 1813. This is the reason for the specific interval chosen. 

27 These years correspond with early financial panics. The lesser-known first of these was triggered by the fall in postwar 
values of especially land in the face of strong deflation after 1817, concentrated in the U.S. (Rothbard, Panic). The second was 
defined by the British stock market crash and banking crisis as a result of speculative investment of industrial profits in Latin 
America and overvaluation after the return to convertibility in gold in 1821 (Neal, ‘Financial Crisis’). 

28 Sources: Van Zanden and Van Riel, Strictures, figure 2.2, De Vries, ‘Labour Market’ (pre-1800) and chapter 8 below. 
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Figure 4.1 Real value added in manufacturing and construction, 1807-1913 (millions of 1913 guilders) 

Sources: Smits et al., Dutch GNP, data appendices. 

 
manufacturing declined, while halted urbanization and the end of Willem I’s infrastructural 
investment program caused building activity to stagnate. As a result, the contribution of the 
industrial sectors to macro-growth halved and structural change in output grinded to a halt. 
A closer look at industrial growth additionally reveals that its decline was steeper than the 
benchmark numbers suggest. At just over two percent per year it hovered at a level slightly 
lower than that of the postwar years in the 1830s. Yet in the 1840s its pace fell to an average 0.5 
percent and it stagnated in the 1850s (figure 4.1). 
 From its impact and chronology alone it should be evident that this slowdown was a 
structural development. It did not merely result from the harvest failures of the 1840s that 
were experienced all over Europe. It starts too early, has a much too systematic impact 
outside agriculture and lasts too long to merely reflect these forces. Nothing similar is for 
instance visible in the structural rate of British growth isolated by Crafts.29 Moreover, the 
notion that, apart from exogenous price movements and structural conditions in the Dutch 
economy, these results reflect deeper forces at work is readily illustrated by the fact that it is 
also this timespan that is characterized by fiscal crises and major institutional changes. It is 
these circumstances that produced the partisan sources on the causes of stagnation that 
dominated early historical debate. In effect, the main events ranged from the Belgian secession 
and its drastic effect on public finances, to the abdication of Willem I in 1840 after a 
unanimous rejection of his fiscal policy, the constitutional changes of 1840 and 1848, the debt 
restructuring started in 1843 and the fiscal and administrative reforms implemented between 
1848 and 1865 (see chapter 7). 

29 Crafts et al., ‘Trends and Cycles’; Crafts, ‘Industrial Revolution’, 49. 
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 An equally important find of the national accounts reconstructions is that the industrial 
slowdown ends in the 1860s. Moreover, it does so by turning into a period of strong output 
growth and process innovation. Starting in sectors mainly geared to the domestic market, we 
will find that it can be traced to a swifter expansion of production in all larger industries: 
construction, food, textiles and metals. This spread, and the fact that the estimates were 
constructed independently and aggregated from results for individual industries (eight in the 
case of food), form the reason to believe that the pattern observed is robust.30 A broad process 
of swifter production growth in industry thus seems to have occurred. This makes it a 
macroeconomic phenomenon that can only have resulted from a shift in incentives, not merely 
from accumulation processes. Together with the preceding slowdown it also illustrates that 
nineteenth century economies were not on a tight course to higher welfare in the way that 
widely spaced benchmark numbers have long led us to believe. Instead, functioning in 
international markets for many goods and capital flows, and with governments confronted 
with fundamental issues on taxation and the public good, they were as much given to 
dispersions from this trend as is commonly recognized for later economies. In individual cases 
the causes for such dispersions varied from exogenous price shocks to institutional effects, but 
there can be no doubt as to their relevance. This not only holds for the Dutch case, but it was 
shown to apply to development stories that range from those of 1780 to 1815 wartime Britain 
and Germany during the 1866 to 1873 Gründerzeit, to the modernization of Japan in the wake 
of the 1868 Meji restoration.31 
 The fundamental characteristic of industrial growth after 1860 is that while its catch-up 
was concentrated before 1880, it persisted at an only somewhat slower pace up to 1913. 
Although we will see strong changes to have occurred in its drivers, and both the trade 
cycle and international financial panics caused significant short-term fluctuations, industrial 
trend growth only limitedly slowed during the 1880s before recovering from the latter half 
of the 1890s and again accelerating after the turn of the century.32 Moreover, as already 
noted in chapter 2, part of this variation in turn came from the deflation of a construction 
bubble. From 1887 to 1898 value added in construction failed to increase, whereas before a 
renewed acceleration after the 1907 international financial crisis that in manufacturing 
continued to expand by close to 3 percent per year. A further significant finding is that 
although the largest 1873 financial crisis can be seen to have had a direct impact on 
especially construction, in the Dutch case this was not followed by industrial stagnation, let 
alone an extended recession. This differed from the situations in Germany, Britain and the 

30 Smits et al., Dutch GNP, 37-45. The main source of uncertainty in the estimates of industrial value added that are not based 
on excise revenues (outside foodstuffs) is that while these are constructed as indices relative to the 1913 benchmark, they draw 
upon a small sample of a surviving corporate records and their movement is not restricted by national totals such as land and 
livestock in agriculture. Some estimates are benchmarked on the occupational censuses. 

31 On early modern international market integration see Neal, Rise (capital) and Braudel and Spooner, ‘Prices’ (commodities). 
On British wartime economic performance see Crafts, ‘British Economic Growth’; Neal, ibid., 204-22 and Knight, Britain. On 
Japan see Kelley et al., Dualistic Economic Growth, 130-75, and McCormack and Sugimoto, Japanese Trajectory. On Germany see 
Nipperdey, Deutsche Geschichte, 1866-1918 I, 279-87. 

32 In fact, a Hodrick-Prescott decomposition shows that the trend in industrial growth already turned from the 1873 crisis. 
However, it did not fall below 3 percent per year until the mid-1880s. At 1.2, 0.4, -2.3 and 1.2 percent, three-year average 
industrial growth experienced downturns in 1879 (at the end of the international Long Depression), 1885 (cyclical), 1891 
(Baring crisis) and 1907-8 (stock market crisis). See chapter 8. 
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U.S., where imbalances were stronger due to war indemnities, industrial excess capacity and 
overextension in railways. Instead, as noted, growth in manufacturing persisted at a level 
only limitedly below that of the 1860s and 1870s. In construction growth was in fact faster 
than ever, as up to the 1889 census urbanization rose by 5 points, increasing the size of the 
cities by half. Moreover, following the 1860 Railway Act and the decisions to construct the 
Noordzeekanaal and the Nieuwe Waterweg, investment in infrastructure was also at a structurally 
higher level.33 
 From the 1880s this was paralleled by a swifter expansion of output in services and the 
gains in agricultural productivity explored earlier. At the same time, in the building sector the 
deflation of the preceding concentration in demand caused this to stall from the end of the 
decade. The result was that while the macroeconomic pace of growth lapsed, a greater sectoral 
balance for some time held sway (figure 2.5). Measured from the benchmark of the mid-1890s, 
production growth then further accelerated in all main sectors, especially so in agriculture 
(table 4.1). This accomplished faster macroeconomic growth, and given renewed faster growth 
in industry this again was dualistic in nature. With respect to industry, this of course was the 
phase of deepened capital goods investment and the emergence of larger firms in sectors such 
as engineering, shipbuilding and metalwork that were still favored as decisive events by De 
Jonge.34 Yet rather than a lone propagating force, the expansion of production in 
manufacturing (at 3.2 percent per year) now appears as the simply fastest part of a wider 
acceleration. As is shown by its share in the increase of domestic product, during this phase 
industry did not function as a leading sector to the same degree as it had in the 1860s and 
1870s. As we will see in due course, in revolutionized sectors growth rates were over four 
percent per year. However, it should be remembered that these were still relatively small. In 
food and textiles, growth rates stood at just over two percent per year. As a result, the 
average was also lower.  
 The implications of these findings for the Dutch retardation debate come in three parts. 
First, is tempting to argue that, given the early growth of income observed, a transition in 
economic performance began with the post-Napoleonic recovery. However, this ignores the 
fact that the structural transformation of the economy faltered. This makes the acceleration 
of the 1860s the pivotal development. Second, during the first phase of the growth transition 
that followed industry functioned as a leading sector, just as the preceding slowdown 
largely originated in construction and manufacturing. Only from the 1880s did a 
temporarily more equal pattern of growth emerge—the reverse of what those favoring the 
‘balanced growth’ hypothesis have argued. This, in turn, suggests that too much of the 
traditionally envisaged role of industry has been swept aside by the revisionist literature. 
Third and most importantly, it is no longer adequate to attribute slow industrialization only 
to structural conditions such as endowments and its effect on input costs. Neither the 
growth observed before 1830, nor the slowdown that emerged after this allows for such a 
position. Instead, concrete changes have to be pointed out to account for the stasis of the 
1840s and 1850s, just as corrections to these forces are required to explain the post-1860 
acceleration. With the initially high cost of labor as given, the former, I will argue, was 

33 Van der Voort, Overheidsbeleid, 192. For details on the volume and timing of public investment see chapter 7. 

34 De Jonge, Industrialisatie, 230-6; also see Griffiths, Backward. 
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dominated by the confluent effects of a boosted agricultural comparative advantage, by 
falling prices in manufacturing and by the fiscal policy reaction to Belgian secession. The 
latter, in turn, is explained by factors that adjusted these influences: falling international 
transport costs, halted deflation, the effects of debt restructuring and subsequent fiscal reform 
on the functioning of markets, and the accommodating shift in household consumption. 
Changing the scope of markets and the demand for labor and capital, these influenced 
productivity and the industrialization of output and employment. 
 
 
 4.4. A sectoral view of industrial development 
 
To address the questions surrounding what now turns out to have been an explicit 
industrial slowdown and its reversal from the 1860s, we need more than the bare outline of 
production growth alone. Unlike agriculture, where arable and pastoral farming long 
remained interwoven, manufacturing consisted of a broad array of activities with different 
cost structures, input dependencies and sources of demand. Some, like cotton textiles and 
sugar refining, faced exogenous prices for imported inputs and competition on both foreign 
and domestic markets. Others, like bakers or builders, worked for local markets only. Yet all 
were dependent on labour costs that in large part were still regionally specific. In other words, 
while international forces in production and transport drove the trend in the price of most 
manufactured goods, this is not to say that competitive circumstances developed in a uniform 
manner. Moreover, in the Dutch case protectionist incentives and subsidies geared to textiles, 
shipbuilding and the processing of tropical imports introduced from the 1820s further added 
to this. For these reasons, before exploring competitive circumstances and what these explain, 
we not only want to trace the general path of industrial growth, but also its distribution across 
industries over time. 
 In order to be able weigh the role of the various sectors within such an outline, we first 
need to have some notion of the composition of Dutch nineteenth century manufacturing. 
Table 4.2 provides this by means of a detailed breakdown of employment in the three most 
widely spaced census years. The overall impression that the table offers is that of a 
diversified manufacturing sector without strongly dominant activities, but with four 
consistently larger parts (textiles, clothing, food, metal) and one that gradually diminished 
in relative size (leather). Within this group, the prominence of textiles diminished with 
industrialization after 1860, while that of food and metalwork increased. In the years 
leading up to the 1909 census, employment in these industries increases at an average 1.6 
percent per year, equal to that in services and somewhat higher than the 1.3 percent in the 
rest of manufacturing. But even during the phase of accelerating growth in technologically 
advanced sectors and producer goods after 1890 the shift in the distribution of employment 
is unspectacular, with construction, metals, chemicals and utilities raising the share of 
industrial employment by not more than two percentage points between the 1899 and 1909 
occupational censuses. 
 To prevent misconceptions, it here also bears to repeat a point already made from the 
perspective of agriculture in chapter 2. Contrary to the notion of industrialization starting in 
the 1860s, structural change in the share of industrial employment seems to be underway
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Table 4.2. The structure of industrial employment between census years, 1807-1909  
 
  thousands   percentagesa 

 
 1807/8 1859 1909 1807/8 1859 1909 
 
Textiles 39.5 45.5 60.1 23.6 14.1 10.0 
Clothing and cleaning 34.8 71.6 109.9 20.8 22.2 18.2 
Foodstuffs 27.4 62.4 137.6 16.3 19.4 22.8 
Leather 22.3 31.0 36.8 13.3 9.6 6.1 
Metal and shipbuilding 12.8 50.0 117.4 7.7 15.5 19.5 
Woodwork 12.5 29.7 47.4 7.4 9.2 7.8 
Ceramics 9.0 14.4 31.0 5.4 4.5 5.1 
Chemicals 3.9 4.7 12.3 2.3 1.5 2.0 
Printing 1.8 5.7 20.2 1.1 1.8 3.3 
Paper 2.6 4.2 10.4 1.5 1.3 1.7 
Diamond cutting 0.6 1.7 10.1 0.3 0.5 1.7 
Gas and electricity 0.0 0.4 9.5 0.0 0.1 1.6 
 
All manufacturing 167.7 322.2 603.5 19.2 24.3 26.2 
Construction and mineral 60.0 93.3 185.6 6.9 7.0 8.1 
All industry 227.7 415.5 789.1 26.2 31.4 34.2 
 
Note: a: as a percentage of employment in manufacturing, aggregates as a share of total employment including casual labor; results 
omit the small sector of industrial art (877 census workers in 1909). 
Sources: data appendix A. 

 
before the 1859 census. But here one should again be aware of the underlying influence of 
the anomalous circumstances holding sway in 1807/8. Although this had an only limited 
impact before 1808, the Continental blockade was imposed with Napoleon’s Berlin Decrees 
of November 1806. With the battle of Jena having concluded the German campaign, 
attention again shifted to British opposition. Before this, prices for imported inputs had 
again risen since the breakdown of the Treaty of Amiens in May 1803 and the resumption of 
naval warfare. Over the longer term, industrial output most likely declined in relation to the 
succession of Revolutionary Wars and the recurrence of internal conflict since 1780. As a 
result, reduced exports, costly inputs and real wages reduced by high prices depressed the 
urban economy. 
 However, as part of these same circumstances some sectors profited from being 
temporarily shielded from British competition, which explains their relatively higher 
employment share. In textiles, this is directly evident from the surviving data on British 
imports. From a short-lived high of 810 thousand pounds sterling in the peace year 1802, 
these fell to 138 thousand in 1807 and further declined towards 1812 (there are no data for 
1813).35 By contrast, according to the same data imports between the 1760s and 1790s had 
consistently amounted to over one million pounds, and between 1814 and 1824 averaged 

35 Tweede Verzameling van Staten, 2-3, 8 (drawn from the British Parliamentary Papers). Since prices rose with the increasing 
stringency of the blockade and fell after 1813, this represents an even stronger variation in real terms. In guilders (current 
exchange rates) these values are 8.6 (1802), 1.5 (1807) and 31.8 (1814-24) million. Between 1814 and 1824, textiles made up 74 
percent of the value of all imports from Britain. 
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out at 2.8 million. Even so, on balance the effect of the blockade was to depress the level of 
industrial employment, causing it to spring back with the resumption of trade. In effect, an 
estimate of industrial employment based on the urban population in 1829 suggests that by 
the latter date this already made up 30 percent of the workforce, with some further growth 
in the 1830s (annex 4.1). 
 The diversified structure of the Dutch industrial sector and the limited nature of post-1860 
industrialization can be put into an even clearer perspective using comparative data. As table 
4.2 shows, from 31 percent in 1859 the share of industry in the labour force rose to 34 percent 
by 1909. By comparison, according to the calculations in table 2.9 the European norm at the 
Dutch level of income for 1910 was 40 percent. In Britain, the employment share of industry 
already reached 41 percent in the 1830s and by the turn of the century stabilized at 46 percent. 
And at 35 percent the 1913 employment share of the secondary sector in Germany may have 
been comparable to that in the Netherlands, but this had started from a much lower 26 percent 
in 1867, eight years after the Dutch 1859 census. The same diminutive impression holds for the 
extent of imbalances in employment growth within manufacturing. At 23 and 20 percent in 
the census of 1909, the largest sectors in the Dutch case were food and metals. In Germany, 
employment in metal production moved from 16 percent in 1875 to 25 percent in 1913, textiles 
fell from 20 to 12 percent and food was stable at 15 percent. In 1911, 23 percent of British 
manufacturing employment was still in textiles and a further 29 percent was located in metal 
and machines.36 In short, differences in growth between industries elsewhere were much more 
pronounced. 
 
 
 1813-1830: postwar recovery 
 
While not emphasized since van den Brink’s 1916 study of the first postwar years, it only 
seems an expression of economic logic that the national accounts suggest the late 1810s and 
1820s to have been characterized by a recovery from the depression of the Batavian period.37 
In sustenance of its wealth, a small, open and long since specialized economy like that of the 
new Dutch kingdom critically depended on the stability of trade flows for its exports and 
the import of grains and industrial inputs. The 1815 peace settlement under British naval 
dominance restored those conditions to a degree that had not been realized for a long time. 
But what may surprise is the strength of this recovery. With incidental downturns in 1818-9 
and 1824-5, industrial production between 1814 and 1830 nearly doubled, with a rate of 
production growth that is likely to have been higher than at any point in previous decades, 
even before the 1780s. For much of the 1820s, decisionmakers could therefore be excused in 
believing that the precarious consensus of the unification would be able to accommodate an 
economic revival. 
 An increase in real wages after 1817 as a result of strongly falling food prices and a 
resultant change in the terms of trade between agriculture and the urban sectors played an 
important role in this recovery. Consequently, sectors of the economy that were geared to

36 Sources: Deane and Cole, British Economic Growth, 142-3, 146; Hoffmann, Wachstum, 65, 68ff, 205. 

37 Van den Brink, Bijdrage. Parts of the following survey draw on Van Zanden and Van Riel, Strictures, 111-20, 135-44. 
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Table 4.3. The growth of value added in main subsectors of industry before 1860 
 
 1816-1830 1830-1840 1840-1850 1850-1860 
 
Compound growth rates 
Textiles  5.0 6.2 -1.5 0.5 
Clothing, cleaning  3.2 -0.9 0.3 1.7 
Foodstuffs  4.1 3.0 0.9 -0.7 
Metal, shipbuilding  6.4 4.1 3.4 -0.2 
Other manufacturing  1.6 1.6 -1.1 1.0 
All manufacturing  3.3 2.7 0.3 0.1 
Construction  1.4 0.6 -0.2 0.0 

All industry  2.7 2.4 0.5 -0.3 
GDP  1.8 2.1 1.1 0.7 
 
Contribution to GDP growth (%) 
Production goods  8.5 5.1 5.6 5.8 
All industry  33.6 25.5 10.3 -9.9 
 
Notes: all values based on three-year averages; ‘production goods’ are construction, metals, shipbuilding, chemicals and utilities; 
‘other manufacturing’ includes woodwork, leather, ceramics, diamond cutting, paper, printing, chemicals and utilities; before 1850 
there are no estimates for ceramics, diamond, printing and woodwork; these were replaced by the share of these industries in all 
manufacturing value added except metal and shipbuilding during the 1850s (7.8 percent). 
Sources: Smits et al., Dutch GNP (nominal value added); data appendix C (deflators). 

 
the domestic market performed well: the building industry and the clothing industry, for 
example, grew during this period, but would again stagnate after 1830. The food industry, 
which accounted for over a third of industrial value added, enjoyed growth that would not 
be equaled for half a century (table 4.3). In the textile industry, too, expansion was based on 
domestic demand; this growth is remarkable considering that especially competition from 
the southern Netherlands and Britain was fierce. However, this mainly led to a crowding-
out of home spinning in the countryside, an activity that had provided work for many 
during the years of the blockade (see table 4.2). Even so, as the numbers on Anglo-Dutch 
trade cited earlier already suggested, British imports of cotton and linen textiles also 
jumped. Releasing the stocks of wartime industry (pent-up by the Continental system and 
the Anglo-American War in reaction to the stopping of neutral ships) these even in 1814 had 
a net value of 4.0 and 4.3 million. Moreover, imports came not just from overseas, but also 
down the Rhine from Prussian manufacturers. During the same year, linens and cottons 
worth 1.2 million guilders were imported along this route, out of a total trade of 3.1 
million.38 In the short term, the incentive behind British trade flows would have been even 
larger had the greater demand for sterling and the official return to gold (planned from 1819 
and implemented in 1821) not led to an appreciation in the exchange rate. Having fallen in 
relation to the disruption of trade caused by the Continental system to well below 9 guilders 
per pound from the third quarter of 1811, it recovered in jumps from 1814 forward to 

38 Both observations from Van den Brink, Bijdrage, 57, 165, 230; based on ARA, Archief Goldberg, 208. In 1815, total net imports 
of linens and cottons amounted to 7.6 million guilders, those of woolens and silks 3.8 million, ARA, Collectie Gogel, 104. 
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around 12 guilders per pound from the early 1820s—a level that would hold throughout the 
rest of the century.39 
 The problem in understanding the significance of these flows is that we do not know 
how much had come through in earlier years despite the blockade and from where; the 
trade records in the papers of Goldberg and Gogel break-off as the country becomes part of 
the French Empire. But even with depressed real incomes a significant degree of 
substitution by domestic and other continental producers had taken place. In 1809, when 
trade data are still available, there are no official British imports in either cotton, linens or 
woolens, but a total of 15 million is imported from elsewhere. In 1815, however, these same 
flows balanced out at 9 million each. The postwar growth in textiles presumably then 
testifies to the change in real income (not, as we shall see, to export competitiveness). Here, 
under the influence of colonial policy, subsidized calico exports to the East Indian market 
would sustain further growth after 1830 before the sector as a whole slumped in the 1840s 
(table 4.3). The fact that the postwar recovery also contained an aspect of reconstruction is 
reflected in the contribution of the production goods industries to overall growth—a share 
that would not be surpassed until after 1860. 
 All the same, it should be understood that especially the 1810s were still a time of urban 
crisis. Between 1812 and 1814, the urban death rate was higher than it would be even in the 
late 1840s (at 42 per thousand). And by 1817 the percentage of the population that applied 
for poor relief was scarcely lower than it had been in 1807.40 Leiden’s once mighty Lakenhal, 
the guilds’ institution for the inspection and trading of woolens, pleaded with the King for 
protection. In effect, it asked for a reinstatement of the 1734 Resolution that had arranged for 
the assignment of army contracts to domestic producers, appealing to its effect on the 
demand for low-skilled labor. In an 1820 ruling government actually decided to make the 
use of domestic produce compulsory for the whole of the public service, also in the colonies. 
Charitable institutions drawing on public funds were made to do the same.41 Of course, the 
peacetime resumption of international trade also allowed Dutch manufacturers a renewed 
access to export markets. But what held at home for competitive imports applied even 
stronger abroad: behind a veil of isolation and segregated markets the competitiveness of 
Dutch products had further declined. The haphazard measures taken to protect the woolen 
industry merely reflect the underlying trend. As shown in chapter 2, in the early 1750s the 
Amsterdam and Maze Admiralties still recorded a net surplus of 5.5 million guilders in the 
foreign exchange of textiles (of which 3.5 million in cottons and linens). Yet shortly before 
the Batavian Revolt this surplus had fallen to 0.8 million, and by 1802-9 and the second half 
of the 1810s it had turned into a national net import of 6 and 11 million guilders.42

39 According to Feinstein (‘Pessimism’) British prices also fell from 1814, but as elsewhere this was also due to real causes such 
as the decline in grain prices after 1817. In 1819 parliament adopted the Resumption Act, specifying the renewal of cash 
payments by the Bank of England and the return to gold convertibility, which had been suspended by Pitt through the Bank 
Restriction Act in 1797. With especially smaller notes withdrawn in phases, this was formally achieved on 1 May 1821.  

40 Mortality figures from data appendix A. Poor relief data as in table 6.12 below. For 1817 the ratio of claimants to population is 
11 percent, for 1807 it is 12 approximately percent (no data for Drenthe and North-Brabant). At 27 and 22 percent, the percentages 
are by far the highest for North-Holland, dominated by Amsterdam. 

41 GA Leiden, Stadsarchief 1574-1816, 2440; Verviers, Nederlandsche Handelspolitiek, 290. 

42 Observations for 1753 and 1789-92. Sources as in table 2.3 and ARA, Collectie Gogel, 104. 
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Table 4.4. The growth of foreign trade in manufactured goods, 1816-1912 
 
  1816 1830 1860 1880 1895 1912 
 
Percentages of the overall value of imports and exports 

Imports 18.0 28.1 24.8 26.3 28.0 34.1 
Exports 27.9 27.9 26.5 28.3 37.5 38.1 
 
Percentage of domestic product 

Imports 3.6 4.2 11.2 14.6 15.3 23.7 
Exports 5.3 1.9 8.2 8.6 11.3 14.6 
 
Annual real growth 1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
Imports 4.0 5.7 5.1 4.5 5.7 
Exports -2.9 8.4 4.6 6.1 3.2 
 
Note: all values based on three-year averages. 
Sources: author’s calculations on reconstructed trade data from Smits et al., Dutch GNP; deflators from data appendix D. 

 
Although, given the problem of having to disentangle southern trade, estimates of foreign 
trade are tentative, it seems probable that there was in fact a decline in industrial exports 
before 1830 (table 4.4). 
 The same table provides a wider view of Dutch nineteenth trade in manufactures and I 
will return to it when discussing the changes of the 1830s and beyond. For now, it shows the 
competitive nature of the demand for manufactures being reflected in the resumed growth 
of imports. This was already referred to in relation to textiles and the same development can 
be seen from the composition of trade. Secondly, the table provides information on the 
extent to which structural change in output resulted from foreign demand. With less than 30 
percent of all exports before the 1880s being concentrated in manufactures, the position of 
the Netherlands in this distribution was a lowly one. By comparison, at a per capita income 
equal to that of the Netherlands in the 1860s a strongly atypical 90 percent of British exports 
were manufactures. Yet for France and Germany the same share also amounted to more 
than half. Numbers comparable to those for the Netherlands held for Spain, Sweden and 
Italy. This position testifies to the role that the domestic market for industrial goods would 
play in the growth transition. Only after 1880 did the relative competitiveness of industry 
increase. But even the 38 percent share of the 1910s was paralleled by 76 percent for Britain 
and Germany and by figures of around 60 percent in the cases of for instance France and 
Austria-Hungary.43 
 Lastly, the 1820s did see the birth of a machine manufacturing industry, locally focused 
and limited in size, which would be of significance to later development. Without any ore 
reserves and little to no coal, the eighteenth century Republic had lacked an engineering 
sector of any significance; in the postwar years it only accounted for three percent of value 
added in all manufacturing. Only in the Achterhoek, where iron was obtained from oer, a 

43 Crafts, British Economic Growth, 60. Note that, based on estimates from the British Parliamentary Papers, Crafts reports an 
even more pessimistic 21 percent for the Netherlands in 1910. 
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layer of soil containing iron oxide, an early metal industry existed. Because of continually 
growing demand for articles made of iron, several firms were able to grow into mechanized 
metalworking factories, which began to expand into the manufacturing of machinery. This 
development paralleled the emergence of an engineering industry in Holland. Founded in 
reaction to fears of becoming fully dependent on southern industry, the two most important 
factories were byproducts of the modernization of shipbuilding. Thus, the Nederlandsche 
Stoomboot Maatschappij founded in Rotterdam in 1823 evolved into the Fijenoord works 
under Gerhard Roentgen from1825. In Amsterdam, a group of businessmen headed by Paul 
van Vlissingen founded the Amsterdamsche Stoomboot Maatschappij in 1827. Starting from low 
production volumes, the growth of the postwar metal- and shipbuilding sector was high. 
Even so, due to strong competition from the kingdom’s southern provinces, both companies 
remained relatively small until 1830, with Van Vlissingen’s works employing some 80 to 100 
people and Fijenoord two to three times as many. From the beginning, these machine works 
developed a broad range of products: from steam-driven pumps for the reclamation of the 
Haarlemmermeer and sugar-processing machines to simple products of cast iron. However, 
their significance in the initial diffusion of steam engines was limited. Up until 1830 nearly 
all of the 22 machines installed had been made outside the Netherlands. This changed in the 
second half of the 1830s, when the market share of Dutch manufacturers increased to half of 
all machine orders.44 
 
 
 1830-1860: stimulation and slowdown 
 
After 1830 the pattern of Dutch industrial development described changed profoundly, and 
with it eventually the overall pace of output growth. This makes this transition essential to 
the slowdown observed and thus to the retardation debate. There are two stories to be told 
in this regard. Of these, that typically highlighted pertains to an adjustment in industrial 
and colonial policy, resulting in an expansion of the industries associated with the renewed 
trade with the East Indian colonies. The subsidized production of sugar, machines, ships 
and textiles—specifically the export of calicoes on sheltered markets—form the key elements 
of this story. 
 The undisputed pivot of this part of industrial development was the Nederlandsche 
Handelmaatschappij, or NHM. Inspired by Prussian economic activism and the former VOC, 
the NHM was founded at the initiative of Willem I in 1824 as a private stock company. As 
such it was to concentrate on shipping and trade between the mother country and the 
colonies, as well as ‘all other parts in the Indies and nearby regions, the tea trade with 
China, and fisheries in the waters surrounding the Indies’.45 In addition, the company was 
to allot preferential rights to Dutch goods and to use only ships sailing under the Dutch 
ensign. In order not to upset wider trading relations, the NHM was not granted a monopoly 
over trade with the colonies, nor was it given administrative responsibilities, although it did 
obtain exclusive rights to the shipping of all government goods between the colonies and 
the Netherlands and their final auctioning. Finally, Willem I guaranteed an annual dividend 

44 Griffiths, Industrial Retardation, 118-22; Van Zanden and Van Riel, Strictures, 168-70. 

45 Mansvelt, Geschiedenis I, 173-8; Van Zanden and Van Riel, Strictures, 140. 
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Figure 4.2. Prices for Java coffee, refined sugar and the average of all tropical imports before and during 
the years of the Cultivation System, 1814-1874 (1820 = 100) 

Notes: coffee: Dutch import prices from 1817 forward, for 1814-6 Hamburg prices from Jacobs and Richter (Groβhandelspreise, series 
14a) were spliced; the average price of tropical goods is based on coffee, sugar, tobacco, rice, tea, cocoa, mace, nutmeg, cloves and 
pepper; weights are national accounts estimates of gross import values. 
Sources: data appendix D 

 
of 4.5 percent and with a deposit of four million (out of an initial total of 37 million) was a 
prominent investor himself. 
 In the years directly after its inception, the NHM’s activities expanded to numerous 
fields. It attempted to resuscitate trade with South America, the West Indies, China and the 
Mediterranean, but the results were generally loss-giving, and an early decision was made 
to concentrate on trade with the East Indies. Only this branch of trade proved profitable, not 
least because of the local privileges enjoyed. But even there, results during the second half 
of the 1820s were mixed. Under a contract with the colonial Government, the NHM was 
given sole access to the coffee crops in Priangan on western Java. Nevertheless, the fall in 
prices during these years meant that the expected profits on auctioned commodities in the 
Netherlands could not be achieved. As figure 4.2 shows, after having already halved in the 
first postwar years, during the 1820s coffee prices at Dutch government auctions fell by two 
thirds: from roughly 150 guilders per 100 kilograms in 1820, to a mere 50 by 1830. Although 
less pronounced, prices for sugar and other colonial inputs also declined substantially. The 
fact that the freight charges paid to Dutch ships were far too high also did not help to 
sustain margins. 
 More successful was the export of cotton goods. Spurred by the colonial tariffs of 1823 
and 1824, the export of calicoes leapt dramatically at the consummate cost to the British 
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commercial dominance in the region, a position that had been achieved in relation to the 
projection of naval control during the war years. This export trade, which was profitable 
due to the low price of Flemish textiles, made an important contribution towards improving 
the balance between outward and return cargoes. Instead of frequently sailing the outward 
leg in ballast, ships could be laden with calicoes. Moreover, in 1827 the NHM became the 
sole leaseholder of the opium tax on Java, which over the next years proved the most 
lucrative source of income for the company. Yet against these incidental successes stood the 
fact that the attempted liberalization of the Javanese economy, begun by the British 
governor Raffles and continued by Governor General Van der Capellen, by the mid-1820s 
turned out to be a failure. Public revenues, despite an increase due to the imposed land tax, 
were still largely dependent on cultivation by means of forced labour. Attempts to shift the 
responsibility for coffee production by leasing plantations against a share of its income also 
failed. The reform of the monetary system continued to absorb large funds, and due to the 
fall in prices for coffee, sugar and spices income fell. Finally, the outbreak of civil conflict in 
1825, in which authority on the island was at stake, brought an increase in expenditure. 
Thus, instead of being a source of income, Java required an injection of funds. These had to 
be borrowed in the Netherlands and as such increased the burden on already overstretched 
government finances. 
 In this troubled context, proposals for a different policy were understandably put 
forward. Two main options were discussed in the years between 1825 and 1829: plantations 
that used local wage-labour, but would be financed and managed by Europeans, and a 
system in which the peasants themselves were obliged to grow cash crops to replace land 
taxes. Judging both capital and entrepreneurship to be in short supply in the colony, and 
wages too high to sustain competitiveness, the latter option prevailed. The resultant forced 
cultivation of export crops came to be known as the Cultuurstelsel (‘Cultivation System’). 
Introduced as of 1830 by its main proponent, the now acting Governor-General Van den 
Bosch, planters were compelled to reserve a fifth of their land for the cultivation of crops 
such as coffee, sugar and indigo, and to supply these to the government in exchange for a 
planting wage which was also used to pay their land taxes.46 The indigenous elite and Dutch 
civil servants were given a share in the profits of the system, thus gaining a vested interest 
in ensuring that the local population fulfilled the duties imposed. Furthermore, especially in 
the case of sugar Chinese and Dutch entrepreneurs were awarded processing contracts, 
with forced labour being used in production and transport. As before, the NHM was given a 
monopoly over the purchase and transport of the exported products, as well as over their 
auction in the Netherlands. 
 It is this renewal of the colonial complex, which, together with fiscal and industrial 
policy changes in the wake of the Belgian secession, drives the first story of industrial 
development between 1830 and 1860. In the south, dissatisfaction with the balance of 
interests reflected in public policy had mounted since 1815, its objections ranging from 
language and religious policies to the employment effects of the tariff system. Moreover, the 
decision made in 1814 to re-adopt wartime debt to placate northern bondholders (thus 
partly reversing Napoleon’s tiërcering) had imposed a level of taxation hitherto unknown. 

46 The principal studies of the working, effects and decline of the Cultivation System between 1830 and 1870 (when it was 
abolished in favor of liberalized colonial markets) are those by Fasseur (Kultuurstelsel) and Elson (Village Java). 
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With the protests that rang out in Brussels after the performance of Aubert’s nationalistic 
opera La Muette de Portici on 25 August 1830, one month after the Paris Revolution, Willem 
I’s experiment, striving to achieve an amalgam of the northern and southern economies, 
effectively came to an end. After a haphazard military intervention, which only served to 
harden the aims of the opposition, a provisional government was formed that declared 
independence in early October. This step was acquiesced over the next months by the 
former allied powers, seeking to prevent events from spiraling into an international conflict 
that would pit revolutionary France (where cries for military assistance were held back by a 
carefully maneuvering Louis-Philippe) against the autocratic powers of Russia and Austria. 
Faced with reformist pressure at home, Britain at the next opening of Parliament on its part 
acknowledged ‘the right of the people of Belgium to regulate their own internal affairs and 
to establish their Government according to their own view of what may be most conducive 
to their future welfare.’47 
 In the following years, the King’s government stuck to a costly ‘perseverance policy’ of 
permanent mobilization, until a definitive settlement was reached at the London conference 
of 1839. In spite of military successes, a renewed intervention in August 1831 failed because 
Britain and Prussia refrained from taking position against the French army. However, fiscal 
and economic policies were adapted with greater expedience. This expressed the changed 
balance of interests, but also reacted to the effect of the secession on public finances. Not 
only were the southern provinces lost as a source of tax revenues, but this effect was 
exacerbated by inevitable new debts that also carried higher rates of interest. Given the fact 
that southern opposition against such a fiscal stance had disappeared, various taxes (from 
excises to those on real estate) were strongly raised in the 1830s. In commercial policy, the 
tariff on coal was dropped and those on the import of cotton yarn were reduced. After 
petitions by Roentgen and Van Vlissingen, the import tariff on bar iron (raised together with 
the grain tariff in 1825) was also lowered. Even so, with enterprise in metalwork in the north 
still being limited, the former policy to concentrate this in the south (near to coal and an 
already mechanizing textile industry) now proved a cause for arrears in the development of 
a machine-building industry. 
 Of still greater economic importance was the fact that the various industrial subsidies, 
which so far also had been aimed at southern industry, were reallocated to the north. As 
part of the 1821 compromise between the northern and southern provinces on the overall 
fiscal system the King had forced the creation of the Fonds voor de Nationale Nijverheid 
(National Fund for Industry), with the stated intent to ‘lend support to those branches of 
national industry which cannot satisfactorily be supplied without raising tariffs to such a 
level as to have an adverse influence on trade.’ It was funded directly from earmarked tariff 
revenues and harbor duties (tonnengeld).48 Under budgetary pressure Parliament reduced its 
size in 1825 (from an annual budget of 1.3 to 0.8 million), but in later years the King would 
use the Amortisatie Syndicaat that had originally been set-up for the amortization of wartime 
debt to sustain payments (see chapter 7 for details). Moreover, after 1830 NHM subsidies 

47 Excerpt from the King’s Speech by Zamoyski, Phantom Terror, 386. Also see Fishman, ‘Diplomacy’; Kossmann, Low Countries, 
151–60. Zamoyski emphasizes the financial restraints of war debt on especially Austria and the effect of the parallel rising in 
Congress Poland on the use of Russian troops that had been massed to march against France since the July Revolution. 

48 Zappey, ‘Fonds’; Bakker, ‘Overheid en Techniek’. Verviers, Nederlandsche Handelspolitiek, 284. 
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increased. These were paid directly to shipbuilding and indirectly to textiles through the 
terms of partly covert calico contracts. Together, all industrial subsidies in the 1830s and 
1840s averaged 2.7 to 2.1 million per year, equivalent to 8 and 5 percent of value added in 
the receiving industries of textiles, sugar refining, metals, shipbuilding and chemicals.49 
Having still disbursed some 10 million in the 1830s, the National Fund was formally 
abolished in 1846. 
 The biggest impact, however, came from the fundamentally changed relationship 
between the economy and the East-Indian colonies. On the Belgian side, separatism dealt a 
heavy blow to the textile industry around Ghent and shipping traffic on Antwerp, which in 
the 1820s had handled more goods than Amsterdam and Rotterdam combined. By contrast, 
on the Dutch side parts of the textile industry, shipbuilding, international trade, sugar 
refining, the insurance sector and all sorts of other activities tied-up with the colonial nexus 
profited from the emerging trade boom with the Indonesian archipelago. Colonial exports 
of raw sugar rose from less than 7 thousand tons in 1830 to nearly 62 thousand in 1840. 
Coffee exports increased from 18 to 70 thousand tons and the export of indigo expanded 
almost ten-fold. Parallel to this, there was a rapid growth in imports, pointing to an increase 
in purchasing power in the colony. Imports of cotton goods, in great demand with the local 
population, likewise grew spectacularly. From small values in the early 1830s, the import of 
cottons of Dutch origin swiftly rose to between 5 and 6 million guilders, a level that was 
maintained up until the mid-1860s and as such accounted for roughly half the value of all 
imported calicoes.50 As an intended corollary, the net income from the colonies that flowed 
into the Dutch budget also increased strongly. Adjustment of the official figures for 
subsidies and expenditure charged to the colony shows the true surplus appropriated by the 
government in the 1830s to have amounted to 150 million—just short of 3 percent of 
domestic product.51 
 The first story of industrial development after 1830 thus is that of a selective, export 
driven growth, with profits in the trade of tropical inputs appropriated by the government. 
The share of industrial exports in domestic product increased from 2 percent in 1830 to 8 
percent in 1860, growing at 8 percent per year in real terms (table 4.4). As a result, growth in 
international transport, shipbuilding, metals, textiles and specific parts of food processing 
was bolstered. In cotton textiles, a traditional home industry in Twente was converted into a 
shielded export sector. In shipbuilding, local yards worked in a system of centrally allocated 
consignments. The machine-building sector attracted an increasing share of the contracts 
issued by textiles and food processing. And whereas for instance sugar production had 
doubled between 1814 and 1830, with the use of an export premium it increased more than 
fivefold in the following two decades.52 In combination with the comparative advantage in 
agricultural exports shown earlier, all this made the period between 1830 and 1860 one of 
strongly trade-led growth. 

49 Van Zanden and Van Riel, Strictures, 119. The estimated sum of industrial subsidies fell to annual averages of 0.9 and 0.5 
million in the 1850s and 1860s. Decadal averages for trade and shipping from the 1830s were 3.0, 5.5, 4.0 and 2.2 million. 
Value added in sugar refining from Jansen, Industriële Ontwikkeling, 372; other sectors: Smits et al., Dutch GNP. 

50 Calculated from De Bruyn Kops, ‘Statistiek’. 

51 Van Zanden and Van Riel, Strictures, 180 (table 5.1). On the effect of the colonial surplus on the budget see chapter 7. 

52 Jansen, Industriële Ontwikkeling, 371. 
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Figure 4.3. Real value added in main sectors of manufacturing, 1813-1858 (millions of 1913 guilders) 

Note: ’NHM sectors’ are textiles, sugar refining, metal and shipbuilding; food excludes sugar refining. 
Sources: Smits et al., Dutch GNP; data appendix C (deflators). 
 

None of these industrial and colonial policy changes are in doubt, nor are their effects on the 
specific, largely western industries indicated. Yet, from the decadal growth rates in table 4.3 
it is strikingly clear that they did not dominate the overall performance of the industrial 
sector up to 1860. The principal phenomenon, instead, is that of a composite slowdown 
emerging after 1840. With stagnant urbanization, building activity progressively faltered 
from the 1830s. In the largest manufacturing sector of food processing output growth 
declined from three percent per year in the 1830s to less than one percent in the 1840s and a 
negative value in the 1850s. In clothing and other domestically relevant manufactures such 
as leather and woodwork similarly low or negative rates held in the 1840s. And even the 
selectively stimulated sectors of textiles and shipbuilding slumped from the 1840s and 1850s 
(the later second date as a result of extended protection). The same developments are 
readily apparent from figure 4.3. Sectors that were the object of NHM activity—sugar, 
textiles, metalwork and shipbuilding—grew faster in the 1830s, but overall stagnated by the 
1840s. Production in foodstuffs likewise stabilized after 1840 and plunged with the ravaged 
harvests of 1845 and beyond. Output in manufactures that were one step up from food and 
textiles in household expenditure declined throughout the 1840s and most of the 1850s. 
Overall, growth in production goods was low and the investment ratio remained frozen at 8 
percent of domestic product. But perhaps most telling is the fact that the contribution of 
industry to overall growth fell from a third before 1830 to 10 percent in the 1840s and was 
negative in the 1850s. At an average 30 percent share of employment this surely tells us that 
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marginal productivity gaps at this point were a long way from providing the basis for 
industrialization. 
 Moreover, the overall sectors associated with NHM activity were much larger and the 
effects of colonial policy on overall industrial growth more modest than the preceding 
discussion might suggest. In fact, the focus in the literature on western processing 
industries, early cotton textiles and shipbuilding that has resulted from administrative 
sources and political attention has biased our view of their relative importance to industrial 
production. As Edwin Horlings has shown, this was different for trade and transport, where 
the influence of the colonial nexus was substantial.53 As regards industry, however, Michael 
Jansen estimated that the total production of exported cottons accounted for no more than a 
maximum of eight percent of value added in textiles by 1840, a share that was further 
halved by mid-century. By extension, his numbers suggest that by far the largest part of 
growth in textiles before 1850 was down to traditional woolens. In the more narrowly 
focused sector of shipbuilding the effects were larger. Yet this sector as a whole accounted 
for no more than 5 percent of value added in manufacturing, and growth trickled down in 
proportion. The argument also holds for stimulated sugar refining. Apart from cheap inputs 
this profited from an exemption—introduced in 1822—from the excise on sugar and treacle 
in the case of exports. Moreover, as this was based on a processing yield that was at least ten 
percent lower than its actual value, restitutions exceeded tax payments. At the same time, 
the excess sugar produced was sold on the domestic market. Again, Jansen’s reconstructions 
here show that while value added in sugar increased to the extent cited up to 1850, even by the 
latter date this accounted for no more than six percent of value added in food processing 
alone.54 Finally, the point on relative significance also applies to the role of stimulation in the 
diffusion of steam. Here the facts answer to all traditional notions of industrial retardation, 
since in macro-terms this remained very limited. Using the reconstruction by Albers, 
capacity developed from almost negligible numbers before 1830 to a single horsepower per 
100 workers in the 1840s.55 
 All this builds up to the second story: that of a structural slowdown in industrial 
growth and the presence of more fundamental economic forces at work parallel to industrial 
and colonial policy incentives. From the vantage of the early revisionists, a focus on the first 
story of stimulated exports, coupled to a revival of colonial trade was logical enough. Still 
seeking to fleece the debate from the notion of a lasting macroeconomic stagnation and an 
exclusive focus on steam and steel as drivers of industrialization, the effects of industrial 
and colonial policy seemed to constitute the early kernels of a balanced growth in trade and 
industry. This seemed especially relevant in a post-1815 world dominated by protectionism 
and large powers vying for market shares in colonial trade. If the colonial nexus had been 
the cause of structurally faster growth and a catalyst of development across a broad range of 
sectors, the notion of industrial retardation would have lost its relevance and the Dutch case 

53 Horlings, Economic Development, 139ff. On the alleged importance of calico exports Griffiths, Industrial Retardation, 139, 188. 

54 Jansen, Industriële Ontwikkeling, 113, 187, 332-6. On fiscal restitution in sugar see De Bruyn Kops, Nederlandsche Belangen, 5-6. 
The officially assumed yield was 70 percent, whereas according to Jansen before 1850 this averaged 82 percent. 

55 The underlying absolute numbers are a total of 270 horsepower installed in 1830, 1490 in 1840, and 3400 in 1850. By 1870 
stream capacity had risen to 22460 horsepower. Sources: Albers, Machinery Investment, table A-6.3 and annex 4.1. 

  



 Prices and industrial development       191 
 
would indeed have been simply ‘different’.56 But it was not, and from the later 1830s other 
forces persistently outweighed its macro-effects. ‘Already in earlier times there were 
complaints about the state of trade in our country’, economist David Portielje wrote in 1844, 
emphasizing the need for adjusted fiscal and administrative legislation as the most 
promising means of redress. ’Yet instead of having decreased, these now have spread more 
and more widely and at present are common. In addition, the unfavorable state of our 
manufacturing industries is very well known to most.’57 Even in the recent literature, which 
does argue for a Kuznetsian transition after mid-century, this insight is only partially 
absorbed. Thus, studies of service sector development do recognize that the revival of the 
colonial complex was not the upbeat to structurally faster growth, but only analyze the 
inefficiencies of protection and subsidization, and their eventual negative effect on 
competitiveness (Horlings and Smits). Similarly, in their survey Van Zanden and Van Riel 
do acknowledge an explicit slowdown, which they attribute to fiscal policy effects, high 
food prices, falling demand on Java after 1840 and the same competitiveness problems, but 
they limit its significance to that of an incidental slowdown that is held to have been 
concentrated in the 1840s.58 
 
With these perceptions in mind, there are two principal causes to which a lagging industrial 
development has previously been attributed. The first of these is constituted by the 
inefficiencies fostered by industrial and colonial policy and the decline in competitiveness 
that emerged with the liberalization of trade. The second concerns a standstill in aggregate 
demand in relation to fiscal policy and food prices. The oldest of these, featuring in works 
that range from Mansvelt to Griffiths, pertains to the adverse effects of protection and 
stimulation. Particularly in relation to shipping and shipbuilding these have been criticized 
on account of their adverse effects on modernization. The high profits that could be made 
by laying down a keel and sailing for the NHM attracted large amounts of speculative 
capital and encouraged shipbuilding in locations where costs were less than competitive.59 
Similar incentives applied to other parts of manufacturing. The main exception was the 
introduction of the flying shuttle in Twente weaving, although this mostly took place in a 
cottage industry setting. The protection that businesses enjoyed effectively meant that there 
was little incentive to adopt new production techniques, a fact that would only gradually 
change. The emerging economic crisis on Java led to a shrinking demand for cotton goods 
and overcapacity in shipping and shipbuilding. This triggered a crisis in the colonial 
complex and the government began to withdraw its protection. Changes in the textile 
industry in the forties eventually enabled this sector to adapt to changing conditions. 
Gradually, an increasing number of consignments passed through the hands of Amsterdam 
trading companies, indicating that production costs were beginning to approach those of 
international competitors. In shipbuilding this reorganization took much longer, as the 

56 As is the phrase used by Griffiths (Backward) to capture an alleged Dutch idiosyncrasy. 

57 Portielje, Handel, as quoted by Sickenga, Geschiedenis, 137. 

58 Horlings, Economic Development; Smits, Economische Groei; Van Zanden and Van Riel, Strictures (144; 188ff, 219-23). 

59 Broeze, Stad. This documents higher production costs in Schiedam to have been fully compensated by NHM subsidies; with 
their abolition shipyards closed. 
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protection for shipbuilding and shipping was abolished only slowly. Even in 1849 the NHM 
introduced a new system of shipping services to the East Indies that created new 
opportunities for shipbuilders.60 
 The second explanation offered is that of a squeezed growth in domestic demand. There 
is a wealth of evidence to suggest that such a process did in fact occur. The stagnation in the 
pace of capital formation was already cited. In relation to this, the growth of output in the 
building trades also came to a halt (table 4.3). With regard to private consumption the 
indications are even more direct. Through the excise on slaughter we know that after a rise 
in the early 1830s, the per capita consumption of meat declined by about a quarter in the 
1840s, being on a generally downward trend up to the mid-1860s. Similarly, the returns on 
the milling excise show that from the mid-1830s forward the consumption of rye bread 
increased relative to that of wheaten bread. In 1808, its share in consumption—which was 
much higher in the west—was 47 percent and by 1834/7 this still amounted to 44 percent. 
Yet during the 1850s it stood at 34 percent.61 Beer consumption also declined and sugar 
refining, too, went through a crisis, although this was also related to the lowering of the 
export premium (as part of economic reforms) and an emerging international competition 
from the production of beet sugar. 
 There is equally strong evidence that these demand effects also acted through a decline 
in labour demand. The overall share of the population dependent on municipal poor relief 
(the bedeling) had essentially been stable during the 1820s and much of the 1830s (figure 4.4). 
Yet by mid-century over 180 thousand more heads of households and their family members 
registered each year, causing the ratio of claims to population to vary between 13 and 15 
percent. The total peaked in response to the harvest failures of the 1840s and the Black Sea 
blockade. These figures include both those claiming temporary and permanent relief, of 
which the former is most likely to reflect underemployment. But as the breakdown of the 
figures show, it is also this category that largely drove the change in overall numbers.62 
Through demographics and migration, the same effects acted on the size of the cities. As 
shown earlier (table 2.10), between the 1815 and 1829 censuses the rate of urbanization had 
again increased, both in Holland and the country as a whole. By contrast, between 1830 and 
1860 it stagnated. Behind this development stood a growth in the number of urban 
inhabitants that decreased from 1.4 percent to 0.8 percent per year. The fact that the decrease 
was not stronger than this was wholly down to net immigration from agriculture, which 
already intensified in the 1850s amid the build-up of surplus rural labor. With the pace of 
natural increase in the cities declining to very low rates after 1830, the rate of urbanization 
in 1860 without this change in rural outmigration would have been nearly two percentage 
points lower (see tables 6.10 and 6.11). 
 Finally, government also contributed to the slow growth of demand. After the deficits, 
infrastructural investment and further accumulating debt of the 1820s came the continued 

60 Mansvelt, Geschiedenis, II, 316-20. 

61 De Beer, ‘Levensstandaard’, 38-9; Horlings, Economic Development, 228-31; De Vries, ‘Production’, 203. 

62 Griffiths (Industrial Retardation, 10-1) criticizes the accuracy of the poor relief statistics on account of parallel double counting and 
underregistration in the early years (such as the inclusion of Jewish communities in North-Holland from 1835). However, as the 
figure shows, the structural increase starts from the final years of the 1830s, with sustained levels up to the 1850s. 
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Figure 4.4. The ratio of poor relief claims to population, 1817-1900 

Note: in 1867 the methodology of welfare registration changed from family totals to heads of households only. The figure uses the 
earlier, comprehensive count, with later numbers adjusted with the help of proportions at the moment of transition. 
Sources: HSG (1818/9-1850/1); Staatkundig en Staathuishoudkundig Jaarboekje (1857-1874); Jaarcijfers, (1881-1913). 

 
military mobilization and raised taxes in response to the loss of the southern provinces, and 
an eventual fiscal retrenchment after the departure of Willem I (in 1840). This inevitably led 
to cuts in both public consumption and investment. After initially higher levels in 1814/5 
(caused among other things by the Waterloo campaign), government spending rose from 11 
percent of domestic product in 1817 to a peak of 21 percent in 1833. It then fell to reach 13 
percent by the early 1860s and stabilized at roughly 11 percent from the 1870s forward. And 
while I will argue this structurally lower level of redistribution to have been an integral part 
of the post-1860 transition (by cutting the link between taxes and interest payments that 
mainly added to unproductive redistribution), this does not detract from its demand effects 
in the shorter run.  
 With an extended duration and a clear effect on overall growth, the industrial 
slowdown observed has become essential to all explanations of Dutch retardation. But the 
question is whether the explanations of its emergence that have been given in the context of 
a different chronology of growth are sufficient for this purpose. Here the principal 
hypotheses of the debate thus far re-enter. But instead of explaining the paucity of 
mechanization or industry’s limited role in a process of balanced growth, these should now 
account for an initial retrenchment. Thus, the argument of a lagging competitiveness 
pertains to a far wider field than that of the colonial nexus. This is for instance amply 
demonstrated by the fact that in the three decades after 1830 the import of industrial goods 
also grew by an average 6 percent per year, its proportion to domestic product increasing 
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from 4 to 11 percent (table 4.4). By contrast, this share had remained nearly stable during the 
postwar recovery. In other words, the parallel condition to the specialization in the export of 
processed colonial goods, pastoral produce and subsidized calicoes was a crowding-out of 
domestic industry. 
 Similar observations on the need to identify the mechanisms at work and their relative 
importance hold for the demand argument. Where its effects appear to be structural, the 
purported causes are unconvincingly narrow in nature. To be sure, prices for staple foods 
were irregularly high in the 1840s and 1850s as a result of exogenous forces (harvest failure 
and the Crimean blockade). But much of this was simply down to incidental supply shocks. 
Only the emergence of the potato blight in the early 1840s actually reduced the elasticity of 
supply in a structural manner. Moreover, much of the demand argument hinges on the 
higher excises of the mid-1830s. Issues of timing apart, if the only mechanism here consists 
of effects on consumer spending this also would appear to claim too much weight. Between 
1830 and 1860 even Dutch taxation on average still only redistributed 16 percent of domestic 
product. So could budgetary shifts within this context account for a structural, economy- 
wide slowdown? If there was a substantial impact of post-secession fiscal policy, the 
mechanisms surely must have been wider than this. All these are questions that need 
answers, but perhaps the most important point is that much of the home demand argument 
simply seems to be a derivative of the competiveness problem, working through the 
demand for labour and capital. If this was suboptimal—as structural underemployment and 
stagnating investment next to high public debt suggest it was—reduced incomes and 
lagging productivity growth would have resulted. In sum, we should look closer at the 
changes in real factor costs that made up industrial competitiveness. All this places relative 
prices and the working of especially factor markets center-stage. Was it exogenous price 
shocks, comparative costs or a lack of efficient markets that kept investment low, technology 
change at bay and urban labor underemployed? If it was the latter, how does that fit with 
the earlier finding of an early integration of agricultural markets? And what exactly was the 
role of public finance? 
 
 
 1860-1913: three phases of growth 
 
Replacing the traditional search for a breakthrough in mechanization and firm-size, the 
reconstruction of production has fundamentally changed the perception of the output 
performance of Dutch industry during the second half of the nineteenth century. Based on 
the deflated estimates of value added in the national accounts, its principal finding is that in 
the fifty years before the First World War Dutch manufacturing and construction 
experienced sustained growth at an average rate of 3 percent per year. Before a return of 
increasingly higher growth from the mid-1890s, this was perturbed only by a lower average 
in manufacturing across the 1880s and a spate in construction that gave way halfway 
through the same decade. Where elsewhere industrial expansion after the 1873 crisis stalled 
up to the end of the decade, defining the German Gründerkrach and heralding the British 
Climacteric, output growth in Dutch manufacturing slowed to a much lesser degree. 
Following a short downturn it even accelerated in construction; the result of faster urban



 Prices and industrial development       195 
 
Table 4.5. The growth of value added in main subsectors of industry, 1860-1912 
 
  annual rate of growth   contribution to GDP growth 
 
 1860-1880 1880-1895 1895-1912 1860-1880 1880-1895 1895-1912 
 
Textiles  4.5 0.0 3.3 5.6 0.0 3.2 
Clothing, cleaning  4.2 1.0 2.1 4.4 1.2 1.8 
Foodstuffs  2.6 4.4 1.6 8.5 17.4 5.6 
Metal  6.5 1.3 7.0 3.6 1.0 6.3 
Shipbuilding  1.8 3.9 5.2 0.6 1.4 2.2 
Other manufacturing  4.6 2.5 4.4 11.6 8.3 10.8 
All manufacturing  4.3 2.9 3.2 34.3 29.2 30.0 
Construction  3.2 0.7 2.6 8.4 1.9 4.9 
Production goods  3.6 1.4 4.3 14.8 6.0 17.5 

All industry  4.0 2.4 2.8 46.7 33.0 33.1 
Gross domestic product  2.0 2.2 2.6 100 100 100 
 
Notes: all values based on three-year averages; ‘production goods’ includes construction, metals, shipbuilding, chemicals and 
utilities; ‘other manufacturing’ includes woodwork, leather, ceramics, diamond cutting, paper, printing, chemicals and utilities. 
Sources: as in table 4.3. 

 
growth and investment in infrastructure. Conversely, the variable slowdown that followed 
was related to stagnation in capital formation. This was partly driven by the completion of 
the rail network, but as chapter 8 finds also by expectations of output prices falling against 
wages and rates of interest. Finally, where those following De Jonge have argued for a 
structural acceleration in industrial growth from the 1890s, the data also suggest a different 
path. Although the pace of output growth in industry did increase, it on balance only did so 
to a limited extent. 
 This outcome sprang from a different chronology and a compositional effect. First, 
industrial trend growth only accelerated more strongly from the turn of the century. After a 
deep incursion caused by the 1907 international stock market crisis it then expanded 
vigorously from 1909. Secondly, although growth in especially electrical engineering, 
mining, chemicals and public utilities was fast, their still limited relative size and a later 
timing of electrification (which also only took off in the 1900s) caused events during these 
years to have an impact upon aggregate output and productivity growth that was more 
limited than has been the stylized view since De Jonge.63 The combined effect of these forces 
was to limit the increase in industrial growth between the benchmark periods used to 0.4 
percent per year (see table 4.5).  
 Yet as will be a key message, beneath this compounded result of limited variations in 
output growth structural changes in its sectoral distribution and in factor demand took 
place. This involved strong shifts in the demand for labor and capital, but also in production 
technology and in the resultant drivers of growth. Much more than the chronology of 
growth itself, it is this fact that divides industrial expansion after 1860 into three phases, 
with 1880 and the mid-1890s as the defining turning points. After what we will find to have 

63 De Jonge, Industrialisatie, 340-3. See chapter 8 for details. 
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been the initially dominant effects of changing intersectoral terms of trade, falling 
comparative prices for imported inputs and the removal of fiscal distortions that influenced 
consumption, market integration and production technology, it was the combination of 
agricultural labor release and slower growth in industrial output and productivity that 
characterized the first shift. From the mid-1890s, this was supplemented with a higher level 
of capital formation and renewed technological change in especially chemicals and all forms 
of engineering.  
 We will get down to the numbers and economics of inputs and productivity later, but 
first consider the sectoral perspective. To find out which industries were doing the work at 
different moments, table 4.5 shows the annual rate of growth for the main sectors after 1860 
and their contribution to the overall increase in income. It demonstrates that industrial 
expansion during the first phase of the growth transition was evenly spread, with the 
exception of shipbuilding. Being the largest individual sector (at 27 percent of value added) 
food contributed most. This was in spite of the fact that faster growth occurred in metals, 
textiles and sectors such as printing (partly due to the 1869 abolition of the stamp duty on 
newspapers), ceramics, paper and woodwork. Slowly expanding after its decline in the 
1850s, shipbuilding struggled to emerge from the backlog in competitiveness that was the 
result of its colonial protection. This changed with the construction boom of the 1870s, with 
growth shifting from 1 to nearly 3 percent per year. Likewise, in the building sectors the rate 
of growth doubled from 2 to just over 4 percent. With persistent growth in engineering and 
metals this resulted in a large role of production goods. Such a role has typically been 
identified with the events of the 1890s and 1900s, but the national accounts results suggest it 
to have been equally strong in the two decades before 1880. The main difference is that 
during the earlier phase construction provided most of the push, while in later years 
especially engineering, coal mining, chemicals and utilities would dominate. Also note that 
from the mid-1860s production in mineral extraction declined, as the use of imported coal 
sharply increased (for reasons to be identified), whereas that of peat declined as a corollary 
to the same process (see table 4.1). 
 On the ground, the industrial growth of the 1860s and 1870s went hand in hand with 
the emergence of new types of enterprise and, as closer inspection reveals, advances in 
mechanization and the use of coal-fired ovens. In the building trades production was 
boosted by the renewal of urban growth and extensive projects in rail- and waterway 
construction. In textiles, the reduction and subsequent abolition of differential tariffs in the 
East Indies (in 1865 and 1872) forced the Twente cotton industry to modernize its 
production and develop new markets. As was first suggested by the founder of the main 
machine works servicing these industries, production growth was strongest in the 1870s.64 
With the abolition of the excise on milling in 1855 (which imposed strict regulations on the 
production process) and the loosening grip of the local assize on the price of bread, ‘bread 
factories’ shot up, especially in the west. In 1857, the first two bakeries producing on a larger 
scale opened in Amsterdam and Utrecht. Eight years later, in 1865, ten steam-powered 
flourmills and eleven bread factories had come into being. With total production costs

64 Stork, Twentsche Katoennijverheid, 99; Van Benthem, Geschiedenis, 563. Writing in the 1880s, Stork was also convinced that before 
1840 none of the local textile producers had visited England to inform themselves of the technical possibilities, and protection had 
been counterproductive (33ff.). 
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Table 4.6. The use of steam in manufacturing by industry, 1853-1883 (horsepower installed) 
 
  capacity (horsepower)   capacity/100 workers 
 
 1853 1872 1883 1853 1872 1883 
 
Textiles 1944 6615 8053 4.3 14.7 18.0 
Metalwork 752 1549 3997    
Shipbuilding and woodworka 188 1602 5292 1.3 3.5 10.0 
Printing 0 137 431 0.0 1.8 5.3 
Paper 265 927 1997 6.5 19.1 39.3 
Ceramics, glass 174 584 2516 1.4 3.6 14.9 
Chemicals, gas 401 2417 3449 8.3 32.1 41.2 
Foodstuffs 1374 6511 13432 2.3 8.6 16.8 

All manufacturing 6537 21403 44603 2.0 6.4 11.6 
 
Notes: a: capacity per 100 workers in metalwork, shipbuilding and woodwork. For 1853 only the number of machines installed by 
industry is available in the De Jonge’s breakdown. Capacity estimates are achieved by first multiplying the number of engines in 
1853 with the industry-average of their capacity in 1872. The result is then recalibrated by applying the proportion of the 
provisional total to the actual total number of engines in 1853. Employment by sector derived as linear interpolations between the 
1849, 1859 and 1889 censuses; aggregate manufacturing employment as in annex 4.1. 
Sources: De Jonge, Industrialisatie, 497; data appendix A 

 
falling by more than 70 percent, these brought about a lasting decline in the price of bread.65 
Similar changes applied in brewing. Until the 1850s this had been one of the industries that 
saw its output decline, but from the late 1860s―with fiscal rules reformed in such a way that 
new fermentation processes could be introduced―it began to modernize. Regional aspects 
included developments such as the growth of shoemaking and the concentration of beet 
sugar production in Brabant, and that of potato starch (used in the textile industry) and 
strawboard in the north.66 Metalworking profited from an increased use of boilers and 
engines, but its competitiveness remained under pressure. Before mid-century its share in 
the domestic market for steam engines had risen to about half, but by 1876 this still stood at 
54 percent.67 Railway construction also created new stimuli, but most of the locomotives and 
coaches were acquired abroad.68 
 The role of steam in manufacturing production during this first phase of the industrial 
renaissance is summarized in table 4.6. Based on the reconstruction by De Jonge, it offers a 
breakdown of steam capacity by industry up to 1883. This is a relevant limitation, since from 
1886 and 1890 electric and combustion engines were also installed. With their capacity 
accumulating at a much higher pace, the use of steam as an indicator of mechanization in 
later years becomes strongly biased.69 The table shows that during the 1850s and 1860s, 

65 Van Zanden, ‘Introductie’, also see chapter 7 (and specifically figure 7.10) below. 

66 Minderhoud, Ontwikkeling, 6; Mandemakers, ‘Ontwikkeling’, 110; De Jonge, Industrialisatie, 230 

67 Lintsen, Registers; Van Hooff, In het Rijk, 192ff. This share would only gradually rise to 64 percent by 1903. 

68 De Jonge, Industrialisatie, 168-9. 

69 Up to 1913 steam capacity increased to 137 thousand horsepower, while that of all other engines changed from naught to 197 
thousand horsepower (Albers, Machinery Investment, table A-6.3). For detailed survey see table 8.11. 
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gains in the large sectors of food and textiles dominated in absolute terms, while those in 
metals and shipbuilding still lagged. In the 1870s and early 1880s these proportions then 
shift, as the increase in capacity in textiles is much more limited but accelerates in food, 
metalwork and shipbuilding. When expressed relative to the size of the workforce these 
changes are even more pronounced. Apart from the still stronger gains in the small sectors 
of paper, utilities and chemicals (4 percent of manufacturing value added at this time), it 
initially is especially in textiles that steam-driven mechanization provides the basis for the 
fast growth in output observed. The one horsepower per ten workers that is added before 
1872 is not matched by similar changes in machine- and shipbuilding or in foodstuffs. By 
contrast, the more limited increase in textiles up to 1883 is outstripped in both of these 
sectors. This last accumulation in turn is also followed by higher rates of output growth 
(table 4.5). Lastly, with the largest increase in steam-horsepower per worker occurring in the 
second, much shorter interval, the table also demonstrates that investment in mechanical 
power sources accelerated. In fact, given that overall capacity in manufacturing by 1860 still 
stood at 3.1 horsepower per 100 workers, it shows that the subsequent years also formed a 
turning point in this respect. Moreover, we will find this to be paralleled by strong growth 
in the industrial use of coal. 
 From the 1880s the economic forces that propelled industrial growth changed, and this 
reflected on its overall structure. After a swift recovery from the effects of the 1873 crisis due 
to demand forces in urban expansion and infrastructural investment (see chapters 6 through 
8), the Dutch construction bubble finally ended in the latter half of the 1880s. This depressed 
capital formation and growth in the building sectors before a renewed acceleration from the 
end of the next decade (see figures 2.7 and 4.1). On a more on structural level, falling 
agricultural prices and a higher urban demand for labor fundamentally changed labor 
market flows. Instead of the 10 to 19 thousand of the 1860s and 1870s, the cities in the 1880s 
and 1890s expanded by 38 thousand people each year. Of these, 13 thousand resulted from 
natural increase, but 25 thousand were rural immigrants. Finally, over the same period a 
wave of technological innovation gathered speed that would influence industry for decades 
to come. With prototypes having been worked on since mid-century, it was during the 
1880s that internal combustion engines first gained a practical form. Likewise, electricity 
was put to use in engines, lighting and a wide range of consumer products. Chemical 
innovation had already made its way in the food industry with the cost-efficient production 
of beet sugar and the introduction of margarine (invented in 1869). Now not only further 
forms of food processing such as that of the emerging dairy factories, but for instance also 
the production of aniline dyes and the process of oil-refining were harnessed. In the 1890s 
and 1900s this process continued unabated, with inventions such as the high-pressure 
Diesel engine (revolutionizing the propulsion of smaller ships), and the creation of Bakelite, 
the world’s first synthetic polymer. 
 All of these inventions progressively found their way to new products. From 1888 the 
first automobiles were produced (by Benz), while the earlier findings of Bell, Edison and 
others led to the use of such products as the telephone, electric lighting and mass-circulation 
newspapers. New engines and chemistry also led to new production goods and production 
processes. As stated, the first electric engines in Dutch industry were installed in 1886 and 
by 1890 combustion engines followed. As Herman de Jong and Ronald Albers have shown, 
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in the Dutch case the accumulation of new power sources was swift (as fast as in the U.S. 
and much faster than in Britain). Yet this initial timing implied that their capacity only 
became of significance well into the 1900s.70 Whereas 177 thousand electric horsepower 
were in place by 1913, by 1905 this still had only been 22 thousand―a mere sixth of steam 
capacity. Even so, the effect electric engines had on the possibilities for mechanization in 
smaller firms contributed to a change in size. Between the 1889 and 1909 censuses, the share 
of the workforce employed in firms of ten persons or more doubled from 20 to 40, mainly in 
metals and food. Between the 1819 industrial inquiry and the 1859 census this had varied 
between 14 and 16.71 
 Given the succession of influences described, the sectoral structure of development did 
not remain unaffected. Rising wages and low prices as a result of agricultural deflation led 
to a rapid increase in food consumption. Growing at over four percent per year, the food 
industry again was the pillar of industrial expansion, not only in the 1880s but also during 
much of the 1890s (table 4.5). By contrast, growth in textiles came to a halt before again 
returning to higher rates. And as explained, activity in construction stagnated from the late 
1880s as a result of its earlier overextension. It is only from the secular turning point in the 
mid-1890s that industrial growth then became concentrated in engineering, coal mining, 
chemicals, utilities and shipbuilding. Production growth in the sectors incorporating these 
activities averaged out at six percent per year, but given their still limited size this did not 
push overall industrial growth beyond three percent. Even so, the contribution of the 
production goods industries in the last prewar decade was even larger than it had been 
even in the 1870s.  
 With strong industrial growth and the decline in agricultural export performance after 
1860, Dutch industrialization also saw a change in the role of foreign trade. In theory, the net 
effect of the phasing-out of colonial protection and the enhanced competitiveness of 
manufacturing on export demand could have gone either way. In practice, however, industrial 
exports outside the colonial column still made little headway in foreign markets, so that the 
earlier 8 percent rate of growth fell to 3 percent. Moreover, this trade flow still largely 
consisted of processed colonial imports. In consequence, the share of industrial exports in 
domestic product stabilized (at some 9 percent). In imports, enhanced industrial productivity 
and a lesser growth in colonial re-exports caused a parallel slowdown. Thus, growth in 
industrial imports dropped from 7 to 4 percent per year (table 4.4). As the same table also 
documented, after 1880 there was stronger growth in the export of manufactures (at 6 percent 
per year) and slightly reduced import growth. The former result, and the fact that the share 
of manufactured imports in domestic product by the 1910s had climbed from 9 to 15 
percent, were signs that export competitiveness had gradually become part of 
industrialization. Similarly, the rising share of manufactured products in the overall value 
of exports indicates the emergence of a selective comparative advantage in manufactured 
goods. From the 1890s, Dutch companies that specialized in technologically advanced 
products would in fact succeed in building up stronger positions in foreign markets, their 
products ranging from lamp oil and petrol to margarine and light bulbs. In 1890, Royal Oil 

70 De Jong, De Nederlandse Industrie, 184-90; Albers, Machinery Investment, table A-6.3. Also see chapter 8 (table 8.11). 

71 Van Zanden and Van Riel, Strictures, 228; based on De Jonge, Industrialisatie, 228-32 and Statistieken (for 1819). 
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was founded, followed a year later by Philips. Eventual multinationals, these focused on the 
extraction and processing of oil found on Sumatra and the production of lights bulbs in low-
wage Eindhoven. Likewise, the Van den Bergh and Jurgens family firms acted as first 
movers in the production of margarine distributed on especially German markets. In 
aggregate these firms still accounted for a small share of industrial output, but their growth 
formed the basis for the faster industrialization—driven to a larger extent by manufactured 
exports—of the 1920s. 
 
 
 4.5. Industrial output prices and input costs 
  
The query of the Ricardian perspective again is in what way costs and returns influenced 
resource allocation and trend changes in industrial production. In answering this question, the 
course of prices for manufactures and inputs is explored here, while later chapters look at the 
forces behind comparative differences in costs and the path of factor prices. However, in line 
with the above disaggregate exploration, rather than pursuing these issues in a compounded 
form only we should take heed of the variety of products and the markets on which these 
were sold. Development theory will lead us to explore the economics of industrial growth at 
the aggregate level, but a more detailed view of nonfactor prices will support later analyses of 
specific markets and improve our understanding of how these fitted the overall pattern of 
development.  
 The peremptory point to make in this respect is that the variety in industrial products and 
inputs also led to differences in the formation of prices. In a small open economy with specific 
natural endowments most of these will be exogenous, while some are determined on domestic 
markets. This distinction is the basis of so-called ‘dependent economy’ thinking developed by 
Salter and Swan in the early 1960s and as such has strong consequences for the mechanisms of 
economic growth.72 In this theoretical context, prices for tradable inputs and manufactured 
products are considered to be exogenous. By contrast, markets for services, other effective 
nontradables (such as housing) and labor are assumed to function in an endogenous way, 
their outcomes in terms of prices being the result of domestic competition with a limited and 
imperfectly elastic supply. 
 Parallel to this, natural endowments that result in a dependency on imported inputs are 
likely to lead to comparative differences in costs due to greater transport distances and trade 
policies. Moreover, in the case of construction materials and fuel such cost mark-ups are also 
tied-up with the choice of technology. In the nineteenth century this applied especially to coal 
and metals as the basis for tools, parts, machinery and a wide range of new production 
processes. As famously argued by Paul David in an attempt to explain how natural 
endowments led the U.S. towards superior growth, nineteenth century productivity frontier 
technology required a high use of resources. In this context, especially capital and coal can be 
considered non-separable. With capital-intensive innovation before the international decline 
in transport costs thus being driven by resource abundance, opportunities for technological 
change in this view were not the same along different national paths. Accordingly, America’s 

72 Salter, ‘Internal and External Balance’; Swan, ‘Economic Control’; Brock and Turnovsky, ‘Dependent Economy Model’. 
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advantage could be ascribed to a greater ability to exploit the technological possibilities of the 
time. By the same token, a relatively high cost of imported coal led producers to avoid these 
same factor input combinations.73 
 In this context, market integration is likely to be an agent of change. If markets are 
segmented (whether from physical circumstances or through fiscal policy), producers face cost 
mark-ups and a lack of necessary economies of scale in production. By implication, lower 
transport costs affect the comparative advantage of the economy as a whole. Parallel to the 
effect of input costs, output prices shift the level of production along the supply curve and 
influence intersectoral terms of trade. And unless cost minimization is without friction and 
therefore applied constantly, in the longer term output prices accommodate firms in their cost 
structures or form an incentive for productivity growth. However, since changes in 
productivity ultimately can only be achieved through a specific use of capital and labor, it is 
factor prices that form the core of structuralist development thinking.74 As with input prices, 
these influence competitiveness through their effect on comparative costs. At the same time, 
factors of production are characterized by their scope for substitution in reaction to relative 
prices and technological change. 
 The essential notion, however, is that under any of these conditions relative prices form 
the key to the allocation of resources and the choice of technology. Yet having long been 
dominated by a search for broad indicators of industrialization, in the Dutch case little so far 
is known about the competitive circumstances in which manufacturing firms had to operate 
and how these evolved over time. This is remarkable, especially so since, as part of the 
comparative cost argument, the price of inputs has featured prominently as a cause for the 
slow pace of industrial development. To widen the theoretical scope of the debate, we thus 
first require a survey of price developments before attempting to explain the path of 
industrialization sketched.  
 Figure 4.5 starts this by looking at the outline of output prices in manufacturing as a 
whole. With estimates of value added and composite deflators for 11 individual industries 
that start from 1807 (15 from 1850), the aggregate result is also restricted to these years. The 
keyword, of course, is deflation. The basic chronology is that of a structural decline in prices 
between the late 1810s and mid-century that is followed by a period of inflation and price 
shocks until the 1873 financial crisis and further deflation turning into nearly stable prices 
from the mid-1890s. The pressure on industrial prices during the first half of the century 
undoubtedly resulted from the international growth in the marketed volume of industrial 
goods and the increased efficiency of their production. In the immediate post-Napoleonic 
years this was caused by the effect that curtailed military demand and the lifted 
segmentation of markets had on supply and the cost of imported inputs. The falling costs of 
transport and insurance further added to these forces.  
 In the wake of these events, mechanization and sustained innovation established a 
period of British economic dominance. While European population and per capita income 
did expand even before 1850 (according to Maddison by 0.8 and 0.7 percent per year) and 
demand thus also increased, the shift in the international supply of manufactures and the 

73 David, Technical Choice; also see Rosenberg, ‘Why in America?’ and Wright, ‘Origins’. 

74 Cf. Kelley et al., Dualistic Economic Development, chapters 7 and 8; Ranis, ‘Analytics.’ 
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Figure 4.5. Average output prices in manufacturing, 1807-1913 (1814 = 100) 
Source: data appendix C. 

 
cost at which these could now be produced far exceeded this change, causing their price to 
fall.75 As the history of Belgian industry, but also that of for instance Westphalia, Alsace and 
Silesia shows, early transitions to new manufacturing processes were spread across a much 
wider geography. The principal contributing factor to the emerging supply shock, however, 
was the industrialization of northern England from the 1760s. With trade after 1780 having 
been subject to the political and military exigencies of the Revolutionary Wars, the 1815 
peace settlement allowed for its full effects to take hold. Most famously, the textile industry 
expanded on the basis of steam-driven spinning and the proliferation of the power loom. 
Likewise, introduction of the coke-fired puddling process in metallurgy and the cylinder 
process in glass making, and the development of machine tools led to new products and 
materials at lower costs. By the time of the 1851 Crystal Palace exhibition that marked the 
apogee of its industrial prowess, Britain produced over a fifth of the world’s industrial 
output and more pig iron than Germany and the U.S. combined, while consuming half of 
the global supply of raw cotton.76 
 It is to the marketing of the products associated with this wave of industrial innovation 
and productivity growth abroad that the extended deflation in Dutch manufacturing prices 
must be attributed. Given that estimated productivity growth in manufacturing before the 
1859 census progressed at an average 0.3 percent per year, little of it was of a domestic 

75 Maddison, Monitoring, appendices A and C. 

76 Bairoch, ‘International Industrialization Levels’, 275, 294; Craig and Fisher, Integration, table 3.7. By 1913 the British share in 
industrial output had fallen to 14 percent, with the U.S. at 32 and Germany at 15 percent. 
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origin (see table 4.8 below). The fact that the trend in output prices originated in exogenous 
forces also delimited its effects. As falling prices for a selective number of goods resulted 
from the competitive effects of a structural shift in costs, producers felt pressure to match 
the change in efficiency—unless, that is, transport costs and tariffs dampened these effects 
at the level of local markets. In effect, protectionist reactions in manufactures that persisted 
into the 1850s and the still substantial cost of transport in large parts of continental Europe 
created a web of regional equilibria in prices and industrial competitiveness.77 In the Dutch 
case, however, such isolating effects were traditionally weak. This was not only because of 
the limited overland distances involved and the relatively low cost of transport (especially 
in the urban west), but also due to the absence of significant import tariffs. Even during the 
short-lived unification with the southern provinces, there never was a political basis for 
extensive protection that would have come at the expense of trade. At the highpoint of 
compromise in the 1820s, the tariff on for instance bar iron did not reach beyond roughly 
five percent of value and only duties on the import of coal, finished woolens and refined 
sugar were truly restrictive (see table 5.3). 
 A turning point in this development was reached by mid-century. Not only had the 
growing international demand for mass-produced consumer items caught up with their 
supply, but the return of international conflict and associated market distortions caused 
irregular peaks in the price of inputs. Moreover, the impact of these events was enhanced by 
the effect that the electric telegraph now had on the reaction-time of markets. Following in 
swift succession, the 1853 to 1856 Crimean War, the 1861 to 1865 U.S. Civil War, Bismarck’s 
1864 to 1866 Danish and Austrian Wars, and finally the 1871 Franco-German conflict all to a 
greater or lesser extent influenced markets and supplies. After the Crimean conflict and its 
effect on the international price of grains, coal and iron, the early 1860s saw the price of raw 
cotton explode, as the Confederates attempted to secede the United States. During this 
‘cotton famine’ the Dutch military even temporarily returned to the use of linen instead of 
cotton for its shirts.78 At the same time, the 1860s and 1870s also saw the constitutional 
conflicts and associated wars of Italian and German unification, with effects on commodity 
markets. These events culminated in the German construction boom after the 1871 Franco-
Prussian war. Triggered by the new economic and political balance and the effect of French 
indemnity payments on interest and investment, it caused international prices for coal, iron 
and timber to soar.79 With the financial panic of 1873 that began with the collapse of the 
Vienna stock exchange and the implosion of American railway speculation, this inflationary 
pressure ended. The result was a period that was marked by initial industrial inflation and 
incidental peaks in prices, but also by the fact that by 1880 these had by and large reverted 
to their mid-century level. 
 The end of the international bubble, a shift in monetary standards, the growth of 
transatlantic trade and the spread of industrialization accounted for the period of systematic 
deflation after 1873. As explained in earlier chapters, railway construction and falling 

77 Pollard, ‘Industrialization’; Peaceful Conquest. 

78 De Economist 1871, 222. 

79 At their 1873 peak, German prices for coal and bar iron were 85 and 72 percent higher than in surrounding years (1869-1871 and 
1875-1877). The same numbers for the Netherlands were 63 and 54 percent, those for Britain 83 and 56 percent (sources: Jacobs and 
Richter, Groβhandelspreise; Mitchell and Deane, Abstract; data appendix C). 
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international transport costs further opened-up far away regions such as the American 
Midwest that could produce and ship staple grains, meats and wool at vastly cheaper 
prices, lowering the price of many industrial inputs. Secondly, the newly formed German 
Empire achieved monetary unification by following Britain on the gold standard. In 
combination with a restrictive monetary policy in reaction to the financial crisis, this not 
only raised the demand for gold, but also elicited a wider transition (including that of the 
Netherlands from 1875) as a result of fears for a massive demonetization of silver. Given the 
inelastic supply of gold this in turn resulted in deflationary pressure. And thirdly, the 
industrialization of other nations, most notably that of Germany and the U.S., had caught 
up with the British example. As a result, these countries now also pushed their expanding 
production on the world market. The result of these forces acting in the same direction was 
a renewal of industrial deflation. Lastly, from the mid-1890s the growth of fiduciary money 
and the widely increasing scarcity of labor again reversed the trend, causing output prices 
to increase. Even so, given strong productivity growth and a return of agricultural 
protection, inflation in the wider economy outran that in industry and the relative price of 
manufactured products continued to decline. 
 
As was our starting-point, the fact that output prices on average developed according to the 
path shown does not mean that the same chronology applied in individual industries. The 
industrial sector that diverged most strongly from the open economy model in terms of 
price formation was construction. Even so, at an average 14 percent of industrial value 
added it was equal in size to textiles and surpassed only by food. The key characteristic here 
is that while inputs in construction are traded goods, its output is not and prices are formed 
under these conditions. In consequence, these are largely determined by the cost of inputs, 
wages and the demand for housing, non-residential building and infrastructure. As we saw 
earlier, growth in construction followed the chronology of these forces. At three percent per 
year it was strongest after 1860 and from the mid-1890s forward, in keeping with the effects 
of macroeconomic growth, urbanization and infrastructural investment. Production 
stagnated during the 1840 to 1860 slowdown and grew only slowly during much of the 
1880s, for reasons explained. 
 As figure 4.6 shows, prices largely followed the same pattern. Given the lack of foreign 
competition there was no early productivity-driven deflation here. Only prices for bricks 
and roofing tiles declined before the mid-1850s. With stagnant city growth and limited 
pressure on wages and the price of timber, output prices by mid-century were again equal 
to those in the mid-1810s, having only been ten percent lower in the 1830s. The turning 
point towards an upward trend again fell in the 1850s. As such, this coincided with the 
change in the cost of stone and the renewal of urban growth. Influenced by the German 
construction boom and the general commodity market frenzy, input prices after 1870 rise 
strongly, adding to inflation. After this, the pattern is that which was common to most 
industrial prices: deflation until the 1890s, followed by renewed inflation during the second 
period of accelerating investment. In short, construction occupied a separate position, with 
prices and output reacting to income and urbanization. As such, it largely functioned as a 
derivative of industrialization itself. 
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Figure 4.6. Output and input prices in construction, 1807-1913 (1814 = 100) 

Notes: ‘output’ is the composite deflator of construction value added; ‘stone’ is a composite index of price series for bricks 
(1813-1913), clinkers (1813-1913), roofing tiles (1833-1913) and floor tiles (1836-1883). 
Sources: data appendix C. 

  
 The development of prices in the largest subsector of manufacturing, food, further adds 
to the variation beneath the overall pattern. The reasons here are more diverse than in the 
case of construction. First, the food industry generated a wide range of products with an 
equally wide range of inputs. Its main constituent industries were baking, butchering, 
brewing, distilling, oil pressing and the processing of imports such as sugar, coffee, tea and 
tobacco. Second, the markets on which finished products were sold also differed in scope. 
On the one hand, the products of brewing and distilling and of those industries processing 
tropical inputs were also exported. On the other, the marketing of bread, the largest product 
of the food industry by far, was restricted to local markets. The rules of the municipal excise 
on milling prohibited imports, restricting sales to where the tax was due. Moreover, the 
assize on bread tied its price to that of grain and fixed allowances for fuel and wages (see 
chapter 7). These rules, which not only segmented markets but also halted technological 
change in milling and baking, were abolished in 1854 (assize) and 1865 (municipal excises). 
And thirdly, the national excises that also underwrote the regulation of milling and the 
transport of flour were a principal instrument in fiscal policy and a bone of contention in its 
reform from 1852 forward.80 Hence tax rates varied over time, influencing prices of bread, 
beer, drink, meat and sugar.  

80 The 1852 reform included the abolition of the national excise on pork and mutton and of the local surcharge on milling. The 
national milling excise itself was abolished in 1855. For further details see chapter 7. 
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Figure 4.7. Output prices for different categories of foodstuffs, 1800-1913 (1814 = 100) 

Notes: ‘bread’ is the weighted average for coarse wheaten- and rye bread; ‘beer, liquor’ is the weighted average of price indices 
for beer and jenever maltwine ‘tropical’ is the average index for coffee, sugar, tea, cocoa and tobacco. All prices include excises. 
Sources: data appendix C. 

 
 The combination of these influences resulted in a pattern of price developments of which 
figure 4.7 shows the main elements. After the Napoleonic period and the high grain prices 
of 1816/7, output prices in foodstuffs fell in relation to the declining costs of inputs, the 
effect being strongest for those products that depended on tropical overseas supplies. As 
already shown in relation to the reform of colonial policy, the decline in the price of these 
inputs persisted at a lower rate until mid-century, having momentarily stabilized in the 
1830s. In the case of strongly subsidized and protected sugar refining the introduction of 
steam added to the deflation. Between the 1850s and the mid-1870s, prices then rose by 40 
percent, followed by a variable and lengthy deflation. Again turning upward in the early 
1900s these reverted to a level slightly above that recorded at mid-century. By contrast, in 
the case of products that depended on arable and pastoral production, deflation did not 
persist after the 1820s. Here the real cost of inputs stabilized in the 1830s, before rising after 
1850 (figure 3.6). Even so, as the series for bread and drink show, fiscal effects strongly 
outweighed these trends. Prices for bread were at a structurally higher level from the early 
1830s as a result of the national milling excise having been reintroduced at a 43 to 50 percent 
higher level (in 1833).81 

81 The excise on the milling of wheat was raised from the 1.40 guilder per hectoliter levied between 1822 and 1829 to 2 guilders; 
that on rye was reintroduced at 60 instead of 40 cents. This level was maintained until abolition in 1855. Between 1817 and 1822 no 
excise existed as a concession to the southern provinces. Mounting deficits caused its 1822 reintroduction (see chapter 7). 
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Figure 4.8. The average price of cotton, linen and woolen textiles, 1818-1913 (1818-27 = 100) 
Sources: data appendix C. Between 1807 and 1818 separate prices for linen and cotton textiles cannot be adequately identified. 
 
 Conversely, there was a sharp decline in bread prices from 1856, coinciding with the 
abolition of the national tax and its effect on market regulation (paralleled by that of the end 
to the Crimean blockade). Likewise, the figure not only shows the increase in the excise on 
drink in the early 1830s but also that introduced from 1864, compensating for the revenue 
losses incurred by fiscal reform. From 1880 the grain invasion then does lower prices before 
these again rose from the end of the 1890s. The impact of the excise here is illustrated by the 
fact that a series for exported and untaxed malt-wine in Schiedam shows an initial decline 
that lasts until the mid-1830s.82 After this, it does react to variations in grain prices, but 
essentially remains stable before the increase of the 1900s. Following the post-Napoleonic 
decline, composite prices in foodstuffs show virtually no trend, peaking only in relation to 
the shocks of the 1840s and 1850s. Tracking agricultural prices, they are higher in the 1870s 
and decline from the 1880s. Yet as the figure shows, beneath this a more varied pattern of 
change prevailed. 
  Based on the purchase records of orphanages and other charitable institutions, we can 
now also trace competitive circumstances in the sector that is perhaps most closely 
identified with nineteenth century industrialization: textiles. Figure 4.8 traces the outline of 
average prices for fabrics made of the three principal materials. Apart from the shared trend 
change after 1880, there are several main finds. First, it should be clear that the development 
in the price of woolen textiles differed considerably from that in cotton and its closer 
substitute of linen. While the price of cotton and linen fabrics declines swiftly from the 

82 Cf. series 58 from the national price tables. 
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1820s forward (use of a different indexation shows the fall to be very similar), that of 
woolen products rises, with a peak in the 1860s. This difference resulted from the fact that 
woolens were not a very close substitute and from the absence of productivity gains similar 
to those in especially cottons. In addition, the price of woolens was sustained by the only 
effective tariff on finished industrial products besides refined sugar. Before Van Hall’s 1845 
standardization to 45 guilders and full liberalization in 1862, import tariffs on woolens 
varied between 40 and 150 guilders per 100 kilo, according to the type of cloth and whether 
this challenged domestic produce. The wider decline in textile prices up to the 1850s was felt 
deeply within the country; there is no evidence of local competiveness that is shielded by 
the lower tariffs on finished cottons and linens or by the cost of transport. In his study of 
eastern Brabant’s textile industry, Harkx for example provides sales records that register a 
fall in average returns of 34 percent between 1834 and 1846.83 This fall in the price of textiles 
demonstrates the competitive shock to which producers were exposed, making guarantee 
prices, differential tariffs and export subsidies obvious political reactions. This applied with 
special force after the Belgian secession further weakened support for explicit protection, 
causing for instance the import tariff on finished cottons to be cut to a 4 percent ad valorem 
as of June 1831.84  
 The trend in textile prices changes in the 1850s and the importance of this fact should be 
emphasized. From a downhill run in which producers planning on mechanization not only 
had to overcome large investments but then faced falling returns that needed to be matched 
by ever lower costs, prices first stabilized and then rose. After a fall of 30 percent in the 
1840s, the average price of cotton textiles rose by 12 percent in the 1850s and a further 37 
percent in the 1860s. However, this trend reversal also meshed with irregular peaks, causing 
the expectations on which producers had to base their decisions to be unstable. Falling 
prices in textiles returned after 1880, lasting until the turn of the century. This coincided 
with a standstill in production growth and a much-observed lack of further modernization. 
While up to the early 1870s steam capacity per worker in textiles had increased swiftly, it 
then stalled. Deflation apparently threw the industry back to a reduced competitiveness. In 
effect, fast growth up to the 1873 crisis was followed by a standstill in production that lasted 
into the 1890s. All this also caused an exceptional evolution of employment. Between the 
1859 and 1889 censuses this on balance increased by only 3 percent, whereas in the next two 
decades it expanded by a third.  
 As the last major sector considered more closely, figure 4.9 depicts prices in metalwork. 
It shows the average deflator of value added in metals and the quality-adjusted price series 
for machinery and transport equipment constructed in Albers’ study of capital formation. 
As an industry marked by extensive innovation—ranging from the evolution of engines to 
the 1857 invention of Bessemer steel—and strong productivity growth, prices here, too, 
were characterized by a downward trend for most of the century. This was strongest before 
the 1840s and then gave way to a more gradual decline that lasted until the 1890s. Both 
series also exhibit strong variations in reaction to economic and political events. Especially 
the economic and political turbulence of 1848, the Crimean conflict and the 1873 peak of the 

83 Harx, Helmondse Textielnijverheid, 229. 

84 See table 5.3 and Verviers, Nederlandsche Handelspolitiek, 276ff. 
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Figure 4.9. The deflator of value added in metalwork and machinery, 1807-1913 (1820 = 100) 
Notes: ‘metalwork’ is the deflator of value added in all metalwork and engineering; ‘machinery’ is the economy-wide price 
index for manufacturing machinery and transport equipment from the work by Albers (Machinery Investment, table A-5.2). 
Sources: as in appendix table C.4. 

 
U.S. and German bubbles were associated with high prices. A composite series of prices for 
consumer metalwork shows a largely identical chronology.85 Before the 1850s, deflation is 
less than that in the overall deflator, among other things due to the larger initial fall in the 
price of nonferrous metals that features more prominently in the latter series. After tracking 
the output deflator, consumer prices are higher in the 1870s while the subsequent degree of 
deflation is even stronger. In a similar fashion, the development in the cost of machinery is 
close to that in the overall series for metalwork, although from the 1820s the extent of 
deflation is smaller. This effect is stronger without the adjustment for quality improvements 
that is applied here. In this case, the decline in prices between 1820 and 1870 is limited to 16 
percent, rather than the 36 percent in the overall deflator, or the even larger 87 percent 
decline for steam engines. 
  This only leaves the smaller industrial sectors. Table 4.7 provides a survey of output 
prices in all main branches of manufacturing at benchmark years that are chosen on the 
basis of the trend changes observed. The results further differentiate our view of price 
developments. In leather products, for example, prices remained relatively stable during the 
first half of the century, but followed the general trend of deflation after 1880 and inflation 
from the mid-1890s. By contrast, the price of woodwork products was relatively stable until 
the 1870s, but started upon a structural increase after 1880 that could already be discerned

85 Cf. series 144 in the national prices tables. This consists of nails, screws and simple cutlery bought by welfare institutions. 
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 Table 4.7. Indices of output prices in manufacturing, 1807-1913 (composite deflators, 1807-1913 = 100)  
 
   1807-1809 1828-1832  1848-1852 1871-1875 1893-1897 1909-1913 
 
Foodstuffs 152 99 89 105 80 85 
Textiles  195 98 89 86 51 56 
Leather  101 103 112 121 75 101 
Woodwork 113 82 84 112 110 146 
Paper  117 112 114 134 62 60 
Chemicals 177 106 121 88 61 49 
Metal  244 105 91 101 57 65 
Shipbuilding 94 71 78 199 88 69 
Ceramics 90 91 87 117 90 111 

All manufacturing 170 125 82 100 59 63 

 

Source: data appendix C. 

 
earlier in the rising cost of timber. Having varied to an only limited extent in earlier years, 
prices in ceramics rise in the 1870s before joining in the general trend of deflation that is 
followed by the reversal of the 1890s. In chemicals, output prices did not start to fall until 
the 1860s. 
 The summary version of all this is that while deflation dominated industrial output 
prices in various phases, significant dispersions from this trend held sway at the level of 
individual sectors. Some of this, most notably in construction, was the result of the 
nontraded character of output. Likewise, in parts of foodstuffs and other sectors where 
external competition was more limited or even absent, prices followed separate paths. In 
other cases, differences in productivity growth or fiscal distortions prevailed. Moreover, 
after 1850 a period of fluctuating yet on balance no longer declining prices can be discerned. 
Starting with the price fall in the wake of the 1873 financial crisis, this was again followed 
by strong deflation. Similar to agriculture and services, industrial prices on balance rose 
from the mid-1890s as inflation took hold. Yet the increase was smaller than in agricultural 
products and especially in the newly revolutionized sectors of shipbuilding, chemicals and 
public utilities prices further declined.  
 All in all, the central notion to take away is twofold. First, except between the 1850s and 
1873, strong exogenous deflation prevailed in sectors given to international competition and 
high rates of technology-driven productivity growth. The second, much less emphasized 
aspect of nineteenth century industrial prices is that of strong endogenous components. 
While inputs in the various sectors—from grain to timber—were traded and their prices 
were largely exogenous, outputs were sold only on domestic or even local markets. This 
meant that their returns depended on prices that were not given and the extent of market 
integration. Moreover, in the Dutch case food prices were a traditional vehicle of fiscal 
policy. And while under the Republic the effects of high indirect taxation had been largely 
limited to Holland, with Gogel’s 1806 tax system that influence had been extended to the 
wider economy. As we will see, through existing institutions its effects—regulated markets 
and production and fiscal distortion—exerted a strong influence, especially so as the 
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financial crisis in the wake of the Belgian secession led to a squeeze on indirect taxation. 
Finally, note that these effects strongly mattered in a quantitative way. Before the sectoral 
shift of the 1890s, food and construction on average accounted for over half of the increase 
in industrial value added. 
 
The last aspect of industrial prices to be considered concerns the chronology of the cost of 
inputs other than those in construction already discussed. As explained, comparative price 
gaps and the evolution of costs may influence the demand for resources and the growth of 
productivity. Price gaps lead to competitive differences that are likely to influence market 
shares and patterns of specialization. As such, these are at the heart of the comparative cost 
hypothesis on Dutch industrial retardation. The evolution of costs as such affects the real 
cost of production and intersectoral competition. In the case of fuel, there is good reason to 
think that it even influences the capital-intensity of production. Comparative price gaps will 
be a main issue in chapter 5, but as part of the effort to chart the principal price movements 
that acted on output and factor demand, we will consider the evolution of the cost of 
industrial inputs here. 
 Figure 4.10 shows what may be reconstructed as an indicator of the development in the 
cost of raw materials and semi-manufactures at the level of manufacturing as a whole. The 
large variety in inputs and the fact that only limited information on their cost survives 
impose the need to be selective in the choice of the materials included. Nevertheless, with 
the most prominent inputs driving the largest share of costs, the series should capture the 
drift of things. What the index first of all makes clear is the steep drop in raw materials 
prices during the post-Napoleonic years. The fact that the earlier scarcity of imports had for 
instance caused the wholesale price of treacle, coffee and raw cotton to be two to three times 
higher than that which held by 1820, illustrates the effect that this must have had on the 
demand for industrial goods. Indeed, at the 1810 to 1813 peak of the Continental system 
there was a shortage of inputs, and the effect of this on capacity utilization we already saw 
in the anomalous level of employment in the 1807 census (table 4.2). In non-tropical inputs 
the effect was smaller, dampening the composite effect, but with much of international 
supply chains cut and a strong military demand for metals, textiles and leather, prices here 
too crowded-out consumer demand. All this meant that with the postwar restoration of 
international trade these effects reversed. Prices for inputs fell swifter than even those of 
output, causing their real price to fall, the competitive position of industry to shift, labor to 
flow back and output to rise.86 
 However, unlike the sustained, productivity-driven decline in output prices, those for 
inputs then stabilized up to the 1850s. There is the familiar agricultural peak in 1847 and a 
smaller one due to the high cost of leather and selective tropical wares in 1839, but no trend, 
suggesting that supply in agriculture, mineral extraction and colonial trade could keep up 
with the growth of industrial output. The turn, again, came in the 1850s, with the effect of 
the Crimean blockade heralding a structurally different level of prices. As the years leading 
up to the 1860 Cobden-Chevalier treaty and the Dutch 1862 free trade regime were associated 

86 According to the continuous estimates developed in annex 4.1, between 1810-3 and the three-year average for 1830 
industrial employment expanded by 108 thousand workers, causing its share in the workforce to rise from 24.5 to 28.6 percent 
(and thus by 4.1 percent). For all nonagriculture, the estimated increase is 5.7 percentage points. 
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Figure 4.10. The average price of nonfactor inputs in manufacturing, 1813-1913 (1814 = 100) 

Notes: the series is an average of prices for material inputs in all manufacturing sectors (weighted by nominal value added and 
estimated input shares) and fuel prices; fuel includes peat and coal, weighted by the aggregate expenditure that is implied by 
their consumption over time (annex 7.2) and at an aggregate cost share of 15 percent; other price series include raw cotton, 
wool, flax, timber, metals (iron, copper, zinc, lead), yarn (woolen, linen, cotton), chemicals and dyes (potash, alum, cochineal, 
copperas, white lead, indigo), coffee, rice, sugar, cocoa, tin, tobacco, rapeseed, linseed, wheat, rye, barley, leather, beef, pork 
and sugar beets; see the national price tables, section II. 
Sources: as in appendix table C.4. 

 
with further liberalization in trade policy, we have to assume that this change resulted from 
international demand—driven by population growth as much as by income—outrunning the 
supply in raw materials. At the same time, the successive conflicts summarized earlier added 
incidental price shocks.  
 Beneath the surface it was the shift in agricultural prices that dominated the increase. 
Without it, the rise in average input prices in the two decades before 1873 would have been 
ten percent, instead of the quarter actually observed. Still, the increase was larger in finished 
goods, causing the real cost of inputs to fall. From the turning point in the early 1870s, input 
prices too adopt the familiar pattern of deflation, followed by a change to increasing prices 
halfway through the 1890s. Yet the initial extent of deflation is smaller than that in 
manufactures, while the subsequent inflation was larger. The speculative overcapacity that led 
to the financial crisis of the 1870s and the technologically driven growth in productivity on the 
basis of electric-, combustion- and chemical technology that followed accounted for the initial 
fall in output prices, while demand growth and secular inflation as a result of expansionary 
monetary policy pushed these from the mid-1890s. The lesser deflation after 1873 and faster 
rising materials prices from the 1890s meant that in both cases inputs became more costly 
compared to output. In fact, this was much the same over the long run: real input prices fell in 
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the first post-Napoleonic decade but doubled over the next 90 years, the increase only giving 
way to a volatile decline between mid-century and the 1873 turning point. Overall then, the 
price of nonfactor inputs added to the pressure on real unit production costs, especially so 
before the mid-1850s. 
 Was this any different for strategic inputs? As argued from the work of Paul David and 
others, through their complementarity with capital inputs, the cost of coal and to some 
extent metals was strongly tied to nineteenth century technological change. In plain 
language, new machines, boilers and ovens needed cheap inputs as much as investors. 
Moreover, in the Dutch case these largely had to be imported. Industrial production 
traditionally depended on wind and peat. And as mentioned at an earlier stage, it took until 
the 1880s before domestic coal provided more than ten percent of the estimated overall 
consumption of fuel. This situation doubtlessly amounted to a comparative disadvantage as 
regards productivity growth before electricity became a general-purpose technology. With 
modern development conditions in mind, some might resist such an argument on account 
of the notion that resources could be imported or substituted. Yet until far into the 
nineteenth century the technology-nexus documented by David and the state of transport 
invalidated these assumptions. Thus, it makes sense to look at the course of Dutch prices for 
energy and metals in detail.  
 Figure 4.11 shows the average prices for coal and peat as compiled from corporate 
archives, market surveys and the purchase records of municipal authorities and a wide 
range of welfare institutions. It demonstrates that in the early decades of the century there 
was a large political component to the evolution of coal prices. These were high in relation 
to international conflict and the prominence of British imports. Thus, prices rose after the 
1803 breakdown of the Treaty of Amiens and before the Batavian Republic became part of 
the French Empire. They declined after annexation in 1810, as the economy gained an 
unburdened access to southern mines. Moreover, these changes repeated themselves with 
the restoration of independence and renewed military activity in the southern Netherlands 
in 1815, followed by the joining of the Habsburg provinces, again providing access to cheap 
coal. However, to protect the Belgian mines the import of coal from 1816 also became taxed 
at a steep rate of 7.17 guilders per ton, causing relative western prices to rise. After the 1830 
secession prices remained on an upward trend, even though the tariff was swiftly abolished. 
The relevance of these effects can be inferred from the fact that no similar changes can be 
discerned in London prices at the ship’s side. In fact, from the mid-1820s to the mid-1830s 
these declined by a quarter.87  
 The key point about Dutch coal prices in relation to the retardation debate, however, is 
that faster industrial growth after 1860 clearly coincided with a structural fall in the cost of 
thermal energy. Between 1860 and 1880 the average price of coal fell from 20 to 10 guilders 
per ton. Since prices for peat showed no tendency to decline, this accomplished a decisive 
shift in relative costs. Whereas prices for coal and peat had tracked each other closely until 
the 1820s, the series diverge in the following years, with coal becoming more costly. The 
price fall of the 1860s and 1870s reversed this completely, with the relative cost of coal 
declining by forty percent. As a result, estimated consumption over the same period shows 

87 Mitchell and Deane, Abstract, 482-3 (1825 to 1835 three-year averages). French pithead prices declined by 5 percent (Annuaire 
Statistique de France 1919-20, 55-6, as quoted in Kuznets, Secular Movements, 494-6). Also see figure 5.3 and table 5.4 below. 
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Figure 4.11. The average price of coal and peat, 1800-1913 (1814 = 100) 

Sources: as in appendix table C.4. 

 
the share of peat to have fallen from 50 to 20 percent.88 It should be realized that substitution 
here did not just amount to a neutral switch. Since many industrial processes required a 
specific combustion process or level of thermal energy that could not be obtained through 
peat, it was connected to a shift in technology and the capital goods used.89 This certainly 
held in all forms of metalwork, but much the same applied to high-pressure steam engines, 
to the boiling processes used in beet sugar, paper, soap and brewing and to the ovens of the 
bread factories. The success from the 1870s of a new brewer like Heineken, of the beet sugar 
and margarine industry, or of the Van Heek textile works (by the 1910s the largest in the 
economy, employing well over 2500 people) would have been unthinkable without a 
competitive access to coal. Lastly, a parallel decline in prices for metals can be observed. 
From the 1855 Crimean War-induced peak to 1880, prices for copper and wrought iron fell 
by 43 and 30 percent.90 
 By changing the relative cost of different construction materials and sources of energy, 
these developments changed the competitive outlook of Dutch industry. Numbers on the 
enhanced industrial use of steam after 1860 were stated earlier, and below I attempt to 
isolate the industrial use of coal from its general consumption, which suggests an even 
stronger change. One crucial circumstance behind these developments was the fact that the 

88 See Van Zanden and Van Riel, Strictures, 209 and figure 7.6 below. 

89 Landes, Unbound Prometheus, 88-114; 211-21. 

90 Based on series 74 and 75 from the national price tables. 
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price of fuel accounted for a large share of costs in the generation of steam- power—until 
the 1890s the main coal-based technique. Figures for Britain in 1907-8 still give fuel costs as 
constituting 40 percent of the overall cost of steam power, in spite of coal being available at 
low prices. In energy-intensive sectors such as papermaking this even rose to 50 to 60 
percent.91 Cheaper coal also carried an aspect of scale that made the use of steam accessible 
to smaller firms. The effective operating cost of steam power besides fuel was determined 
by engine size—with larger engines being much more efficient—and the so-called load 
factor, the number of working hours per year during which engines were effectively used. 
Accordingly, lower fuel prices made steam cost-effective for firms operating at lower levels 
of production and requiring smaller engines. In effect, from 18 horsepower in the early 
1850s, the average capacity of steam engines in Dutch industry declined to between 11 and 
13 horsepower from the 1870s. Clearly, the initial fall in coal prices was decisive for this 
effect to take hold.92 
 The question, of course, is what caused the fall in prices to occur and to what extent it 
influenced industrial growth. Chapter 5 finds international price convergence in coal to have 
already held in the post-Napoleonic years as a result of the removal of wartime distortions. 
However, the most obvious factor, and that typically argued in other cases of industrial 
development held back by natural endowments, is that of international transport costs.93 The 
chronology of coal prices observed fits this explanation. In an essential study on coal exports 
and British shipping that draws on data ranging from 1839 to 1913, Harley dates the largest 
decline in these costs between the 1860s and the 1890s, with an overall decrease of 55 percent.94 
Moreover, the same period also saw the structural expansion of the German mines in the Ruhr 
area, where production increased from just shy of 2 million tons in 1850, to 29 tons in the mid-
1880s.95 With a new connection to the German rail network (near Zevenaar) also realized in 
1865, their proximity certainly reduced prices in the eastern provinces, but even in western 
records the greater use of German coal is striking. Thus, the annual accounts of Leiden’s civil 
service for instance start to record and compare separate prices for ‘Newcastle’ and ‘Ruhr’ 
lumped coal. 
 Even so, in the Dutch case the issue of coal prices and productivity growth was more 
complicated. The main reason for this was the excise on fuel. Before the 1822 fiscal package 
deal that attempted to strike a lasting compromise between north and south, and again 
between 1834 and 1864, this was levied at the national level. At the same time, until the 1865 
abolition of local fiscal autonomy a fuel tax was also imposed in most cities. In effect, during 
the second period receipts from these charges amounted to no less than 40 percent of those 
from the national excise. And to make matters even more complex, during the period of 
high national excises a large part of industry was granted an ex-post restitution of between 

91 Bardini, ‘Without Coal’, 638. Also see Halsey, ‘Choice’. 

92 De Jonge, Industrialisatie, 497. The term horsepower has many alternative definitions, but these vary by a maximum of 1.5 
percent in terms of Watts only. In accordance with the sources, here the contemporary (British) definition is used. 

93 See for instance Bardini, ‘Without Coal’ on the nineteenth century lag in Italian industrial growth. 

94 Harley, ‘Coal Exports’. 

95 Gebhardt, Ruhrbergbau, 580. During the same period, British coal output increased from 59 to 160 million tons (Kuznets, Secular 
Movements, 413-4, based on Page, Tables II, 180-1). 
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80 and 95 percent (if not on the main stamp duty and local surcharges). The effects of these 
taxes on the market price of coal clearly appear in the graph (there is an added effect of an 
import tariff of 2 guilders per ton from 1831). As chapter 7 shows, the share of the excise in 
average prices between 1834 and 1864 amounted to between 34 and 40 percent. Moreover, as 
the combined excise per caloric equivalent levied on the domestic peat industry was less than 
half of that on imported coal, the tax also acted as a distorting incentive, sustaining the 
traditional choice of fuel. 
 The assumed effect of the fiscal restitution and low cost shares of fuel from the 1920s in 
1973 convinced Jan Teijl that the excise could not possibly have played a role in retarding 
industrial modernization.96 And while the comparative cost hypothesis is the possibly most 
influential revisionist argument on the causes of retardation, the chronology of differences in 
coal prices as yet remains unexplored. To improve on this chapter 5 traces international price 
gaps for industrial inputs, while chapter 7 looks at the effects of the fuel tax. Both come up 
with more critical results. However, at this stage this should not be the point to dispute. With 
the effect of all excises removed after 1865, a large part of the decline in coal prices was still in 
the offing. Accordingly, both with and without policy effects we have to allow for a distinct 
role of these in having influenced production technology and productivity growth, especially 
so before the 1880s. 
 
 
 4.6. Sources of growth, factor costs and the dualistic transition 
 
The structuralist view of industrialization revolves around the notion of a systematic shift in 
the distribution of resources between sectors that are characterized by differences in capital 
intensity, economies of scale and the elasticity of demand. This changed use of capital and 
labor may be the result of an explicit reallocation or of differences in the pace of 
accumulation, but in each case it is driven by relative costs and returns. As gaps in marginal 
productivity widen, labor and capital shift from the rural to the urban sectors. Through the 
demand for capital goods applied technological change is likely to be part of the process, as 
economies of scale on sufficiently large markets provide the basis for enhanced investment 
in what will be a later vintage.  
 Contrary to this, what has become known as ‘growth theory’ focuses on the mechanism 
of capital accumulation and embodied technological change only. In this approach, the 
working of markets loses its relevance to growth, as under an assumed steady state 
productivity gains associated with a movement toward an optimal use of resources are an 
implicit part of the equilibrium. Yet such assumptions clash with the evidently unbalanced 
growth, imperfect markets and extensive relative price shocks of the nineteenth century. 
Williamson and Broadberry have for instance documented this in empirical work on Britain, 
Germany and the U.S.97 And as we saw in chapter 2, the various forms of structural change 
also mattered to faster Dutch growth. Structuralist thought also starts from heterogeneous 
and imperfect markets, typically in the form of a rural-to-urban dualism. From this 

96 Teijl, ‘Brandstofaccijns’. 

97 Williamson, Coping; Broadberry, ‘United States’. Also see Easterly and Levine, ‘Factor Accumulation’. 
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perspective, an improved integration of factor and product markets is likely to result in 
scale effects in production and an enhanced competitive efficiency in the allocation of labor 
and capital. Based on Adam Smith’s analysis of the relation between the division of labor 
and the extent of the market, such changes are typically referred to as ‘Smithian growth’. 
Historians of economic growth mostly emphasize the role of this type of efficiency gains in 
relation to market integration over the course of the early modern period. However, in 
development theory it is a well-established finding that larger, integrated and less volatile 
markets more generally come with economies of scale, smaller inventories and a more 
constant utilization of capital goods.98 
 The economic and institutional complexities of the Dutch case will cause us to touch 
upon the role of each of these mechanisms. For now, the main point is that the intersectoral 
balance of costs and returns that forms the catalyst of change in structuralist analysis is 
made up by prices for inputs, relative output prices and marginal productivity gaps. To find 
out about the dynamics of industrialization and the role of prices, we thus need to look at 
productivity and factor costs as further elements of the competitiveness of industry relative 
to agriculture. From the result we may then attempt to explain the various phases in output 
and factor demand; from the transition of the 1860s and 1870s and the reasons why this 
failed to occur earlier, to the shift in the drivers of industrial growth after 1880. Moreover, 
given the complexities of the Dutch institutional inheritance and the main hypotheses in the 
retardation debate, we should also consider initial influences such as decentralized taxes, 
regional wage gaps affecting the transfer of migrant labor and a large public presence on 
domestic capital markets.  
 
In analyzing sources of growth in Dutch nineteenth century industry, data issues are even 
more intricate than in the case of agriculture. The effect that the range of industrial products 
has on the selectivity of the available sources from which output and prices may be 
reconstructed was already commented upon. Problems are no less for factor inputs. Similar 
to agriculture we do have a reconstruction of capital formation in machinery, but we lack a 
sectoral breakdown of total capital inputs. Even more structural, with regard to labor we 
have to adopt additional assumptions to transform the data-points of the six occupational 
censuses into series that offer a more detailed chronology. A harmonized breakdown of 
industrial labor has been made available for each census, and similar to agriculture we can 
use the data on city size from the various other population counts to produce estimates of 
what here is the total of nonagricultural labor. With the help of output in industry and 
services, the resultant eleven data-points can then be converted into continuous series (see 
annex 4.1). However, to obtain specific series for industrial labor (or subseries thereof) there 
is no choice but to use the interpolated ratio of industrial to total nonagricultural labor in the 
six original counts.99 

98 On Smithian growth as the driver of comparative differences in early modern development see Allen, ‘Great Divergence’ 
(emphasizing the role of political organization and trade). Similar views on Britain by Crafts (‘Industrial Revolution’, 48) and 
by De Vries and Van der Woude on the Republic (Nederland, 213ff.). On market integration, capacity utilization and 
inventories in development theory see Marris, Economics; Winston, Excess Capacity; Lovell, ‘Capacity Utilization’. 

99 On the standardization of the original census results see Oomens and Den Bakker, ‘Beroepsbevolking’; Horlings, Economic 
Development, 325ff. Below I use ‘labor input’ and ‘employment’ interchangeably, aware of the fact that the census returns are 
on a full-employment basis only. On the likely effect of changes in underemployment see further below. 
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Table 4.8. Decomposing output growth in manufacturing between census years, 1808-1909 
 
 1808 1859 1889 1909 
 
Absolute values (millions of 1913 guilders and thousands of workers) 

Value added 42.2 95.6 302.9 523.3 
Labor (census workers) 168.9 326.5 414.9 609.3 
Value added per worker 250.0 292.8 730.1 859.1 

Growth rates 1808-1859 1859-1889 1889-1909 

Value added  1.60  3.84 2.73 
Labor input  1.29  0.80 1.92 
Labor productivity  0.31  3.05 0.81 
Id. construction  -0.29  1.81 -0.20 
 
Note: all value added estimates are three-year averages; estimates start 1807, hence for the earliest observations values for 1807-9 
are used, with workforce data adapted according to annex 4.1. Casual labor distributed proportionately. 
Sources: labor input: data appendix A; value added: Smits et al., Dutch GNP; deflators: data appendix C. 
 
 With these reservations in mind, table 4.8 first shows the decomposition of production 
growth in manufacturing between the familiar census years that define periods longer than 
a single decade. In each case, labor input is given by the census and no further estimation 
procedures are necessary. The reason to focus on manufacturing lies with the specific forces 
acting on output growth in construction. Before the 1859 census this is strongly influenced 
by the slow pace of city growth, whereas in the late 1880s it suffered from previous 
overextension (see figure 4.1). Beyond this difference, the results of the table confirm several 
earlier notions but also raise some questions, especially with regard to events between the 
earliest benchmark years. The first of these, of course, concerns the fact that the distance 
between the 1807 and 1859 measurement points prevents us from identifying the productivity 
and labor market components of the industrial slowdown after 1840. Even so, the most 
striking aspect of the long average is the low growth of productivity. Since labor input in the 
earlier 1849 census suggests real product per worker to have declined over the next decade, it 
also implies a higher average growth during the preceding period (at 0.6 percent per year). 
This, in turn, suggests that a decrease in productivity growth that harmonizes these values 
should be placed at some point before mid-century. This inference is based on measurement 
across a short period, but it does point out the direction of things. Second, there is no surprise 
in the fact that we find structurally faster growth in manufacturing after 1859 to have been 
driven by productivity. 
 What is remarkable, however, is that during the first phase of the growth transition this 
should come accompanied by what would appear to be slower growth in urban labor 
absorption. In terms of development models based on a combined expansion of industrial 
work and a widened use of labor-enhancing technology, this decoupling of productivity and 
labor input as sources of growth is a puzzling result. Given the thirty-year period involved, it 
is unlikely to be a measurement error. After all, the growth of the workforce reflects only what 
the census returns register. But if so, the question is what mechanisms were involved, how 
long this effect lasted and what caused it to dissipate. The same applies to a further issue: after
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Table 4.9. Growth in value added, labor input and productivity in manufacturing, 1816-1912 
 
 1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Value added 3.3 1.2 4.3 2.8 2.8 
Labor (census workers) 2.0 1.0 0.7 1.4 2.1 
 id. all nonagriculture 1.5 0.7 1.0 1.7 1.9 
 id. services 1.3 0.5 1.2 2.0 1.8 
 
Labor productivity 1.4 0.2 (0.3) 3.6 (3.9) 1.4 (1.7) 0.7 (1.0) 
 id. construction -0.3 -0.6 (-0.5) 2.0 (2.3) -0.7 (-0.4) 0.8 (1.1) 
 
Notes: estimates of labor input obtained as in annex 4.1; nonagricultural employment excludes mineral extraction. Estimates of 
productivity per hour are in parentheses; on the procedure used to obtain these see the main text. 
Sources: calculations based on Smits et al., Dutch GNP (value added) and data appendices A (employment) and C (deflators). 

 
1889 growth in manufacturing seems to be predominantly driven by labor input. At any rate, 
it plays a much larger role than has been the argument of those following De Jonge in 
emphasizing the role of investment as the driver of productivity gains during this phase. In 
fact, productivity growth per worker in the last two decades on average was considerably 
slower than in the preceding period. Again, the result for labor is only what the census returns 
suggest, and in order for productivity growth to reach a level of two or three percent per year, 
the reconstructions of real value added for 13 sectors would have to be off by 27 and 54 
percent respectively. All this presumably to some extent is the result of a distortive averaging 
across intervals imposed by the census years. As such, it emphasizes the need to be more 
precise in our chronology. 
 With estimates of labor input between the occupational censuses obtained in the way 
described earlier, this is what table 4.9 attempts to achieve. It demonstrates that, with strong 
employment growth, the postwar recovery up to 1830 was characterized by a return to 
potential output in the urban sectors. Given that export growth was lacking, the restored 
flow of imported inputs and the utilization effects of domestic demand, boosted by the fall 
in prices, must have been the essential drivers of this process.100 Secondly, the results for the 
1830 to 1860 period suggest productivity and employment to have been parallel forces 
behind the slowdown in output, their growth rates declining by 1.2 and 1.0 percentage 
points respectively. In services, employment growth stalled to a similar extent. Moreover, 
the urban crisis was not just one of rising underemployment but also of endogenous 
reactions in labor supply. Population growth fell by a third (from 1.2 to 0.8 percent per 
year), while urbanization already stagnated from the 1829 census. If, on account of the path 
of output, 1840 is used as the starting year, employment growth further falls to 0.7 percent 
and productivity fully stagnates. 
 The subdivision of the period after 1860 not only shows the more specific chronology of 
productivity growth, but also limits the issue of a slow urban absorption of labor to the 
period before 1880. With the chronology of agricultural labor release in mind, as much may 

100 The reason why the weighted average of productivity growth for 1816-1830 and 1830-1860 is higher than that for 1807-1859 
lies in the effect of wartime conditions on the 1807 (low) level of manufacturing employment. 
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of course already have been suspected. Being the same as the average for the period since 
1840, employment growth in manufacturing between 1860 and 1880 does not add to that in 
output. With labor input in services growing even more slowly in the 1840s and 1850s (at 0.3 
percent per year) but faster after 1860, this effect of a prolonged inertia in employment 
growth is concentrated in manufacturing and construction. The implication is that in 
accounting for the lateness of the Dutch industrial catch-up, we now have to do more than 
explain the path of productivity growth and a reduced urban absorption of labor before the 
1860s. Instead, we also have to analyze what caused the extended presence of the latter 
effect. The answers here pertain to the same equilibrium of forces that drove the persistence 
of intensification in agriculture shown in chapter 3. As argued, before the grain invasion of 
the 1880s the main issue in this regard is that of wage pressure working against high output 
prices in agriculture. 
 With regard to the roles of productivity and labor input after 1880, the more detailed 
breakdown also helps to clarify things. Growth in manufacturing employment accelerates 
while that in productivity seems to slip, and it continues to do so from the 1890s. The first 
effect again is the complement to agriculture’s lesser absorption of a faster-growing rural 
population. The second, however, is more intricate than even the present results show. 
Especially when construction is included, industrial productivity per worker stalled after 
1890 but again accelerated in the 1900s. With the 1895 and 1912 three-year averages as 
benchmarks these changes remain hidden, while use of the 1909 census causes the last 
prewar years, which were marked by strong renewed gains, to be omitted. This already 
goes some way in assuaging the contrast between the view of the 1890s and beyond as being 
characterized by investment-driven productivity growth and the lower numbers found. 
Equally important, by focusing on productivity per worker instead of per hour it is very likely 
that productivity gains are underestimated. While we lack detailed numbers on average 
industrial hours, the 1890 State Committee inquiry into working conditions (which remained 
incomplete as a result of the early dissolution of parliament) and the annual statistical survey 
(the Jaarcijfers) provide some estimates that have been used by Vermaas and Smits et al. to 
draw up a rough outline. This, in effect, takes daily industrial hours from 12 in 1850 to 11 in 
1880 and 10 in 1913.101 
 If this chronology is adopted, productivity growth between the 1895 and 1912 
benchmarks rises to 1.0 percent per year. Even so, at 3.9 and 1.7 percent respectively, the 
results for the preceding periods remain much higher, still removing the suggestion of the 
1890s as a turning–point in productivity growth. The deeper causes here are, first, the effect 
that agricultural labor release had on the relative cost and growth of industrial labor input. On 
an aggregate level this accounts for much of output growth; at the time of De Jonge’s writing 
not only output estimates but also the harmonized census reconstructions showing this 
growth in labor input were still unavailable. Based on the reconstruction of aggregate capital 
formation, chapter 2 already showed that the rate of investment did increase after 1890. So, too 
however, did the flow of migrants and urban natural increase from the 1880s, adding to the 
supply of labor and dampening wage growth. Secondly, the build-up of the principal source 
of industrial productivity gains at this time—mechanization through a rapidly widening use 

101 Jaarcijfers (1899), 60-1; Smits et al., Dutch GNP, 23-4; Vermaas, ‘Real Industrial Wages’; Ontwikkeling. 
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of electrical power—should be placed further in time. With the first engines installed in 1886, 
the capacity of electric power sources in industry by 1900 was still only 2 percent of what it 
would be by 1913. 
 
Analyzing the nature of industrial development requires tracing not only the sources of 
growth, but also the causes responsible for their relative prominence. As regards the 
principal issue of industrial retardation, the evidence earlier pointed to a parallel role for 
productivity and the labor market during the slowdown of the 1840s and 1850s. Growth in 
employment and productivity both decline after 1830, with the change being slightly larger 
in the former case. In the first phase of industrialization after 1860 this then gives way to 
faster industrial growth that is driven by productivity, whereas urban labor absorption 
continues to stall. After 1880 both forces balance out, whereas from the mid-1890s further 
employment growth and accelerating investment cause factor inputs to dominate. Apart 
from simply reflecting the gap between output growth and chronologies of employment 
and capital formation, these findings are in line with the conclusion from chapter 3 that 
labor allocation played no role up to the middle of the 1870s and the fall in agricultural 
prices that followed shortly. 
 I will address the ‘productivity puzzle’—the question what accounts for the path of 
product per worker (and hour) and the extent to which this was driven by forces other than 
steam—in due course. First, however, we need to gain insight in the forces acting on labor 
demand growth and how these led to the outcomes observed. To this end, table 4.10 first 
sums up what we know about the course of the real cost of labor in industry. The wage 
series used is that based on the primary research by Vermaas. It is a composite based on 
data for various branches of industry from corporate archives and central records of wages 
paid throughout the country in public construction by the Ministry of the Interior. It does 
take account of provincial wage-gaps and includes the pay of women and children, but 
lacks a skill component (see data appendix G). 
 The table shows that, in line with the earlier argument of an elastic supply of rural labor 
having dominated agricultural labor markets before the 1860s, wage gains in industry, too, 
were slow. In the Dutch case of early development followed by secular stagnation there is 
more to this, however, than surplus labor economics in a situation of urban demand growth. 
With the nonagricultural economy being dominated by the west and with large regional wage 
gaps (driven, as chapter 6 shows, mainly by the cost of living and underlying taxes and 
production costs), the level of industrial wage costs had long since been high and the problem 
was that of adjustment rather than growth. Thus it is only in later years that wages rise faster, 
as urban labor demand increases and competitive wage setting emerges. The effect of wages 
on the cost of labor becomes clearer when we correct for productivity. With the rise in 
efficiency that is part of the post-Napoleonic recovery, unit labor costs decline in the 1820s and 
1830s. By contrast, with stagnating productivity as a key aspect of the industrial slowdown 
after 1840, slow wage growth still results in a rise in that same variable. Only with the growth 
in productivity from the 1860s does the unit cost of labor again decline, especially so after the 
1873 international crisis. This is the period in which the competitive gain in labor costs is at its 
peak. A lessening pressure on wages caused by agricultural labor release and a more limited 
productivity growth in industry after 1880 cause the decline to persist at a slower pace until
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Table 4.10. The real producer cost of labor in industry, 1814-1913 
 
  industrial productivity unit wage output real unit id. 

 wage rate per worker costs prices wage costs manufacturing 

 

1814-1823 100 100 100 100 100 100 

1824-1833 99 112 88 84 105 105 

1834-1843  101 127 80 82 96 96 

1844-1853  104 126 83 68 121 124 

1854-1863  109 124 (128) 88 (85) 73 120 (117) 125 (122) 

1864-1873  122 152 (161) 80 (76) 77 104 (99) 105 (99) 

1874-1883  146 218 (235) 67 (62) 71 94 (87) 95 (88) 

1884-1893  157 254 (285) 62 (55)   56 111 (99) 113 (101) 

1894-1903  172 260 (302) 66 (57)  56 118 (102) 122 (106) 

1904-1913  199 279 (332) 71 (60)   61 117 (99) 123 (104) 

 
Note: continuous series of industrial employment as in annex 4.1. Figures in parentheses show figures under the assumption of an 
average reduction in daily working hours from 12 per day up to 1850, to 11 in 1880 and 10 in 1913. 
Sources: author’s calculations based on Smits et al., Dutch GNP (output); annex 4.1 (employment); data appendix C (prices) and 
Vermaas, ‘Real Industrial Wages’ (wage data, see data appendix G). 

 
the mid-1890s. With labor demand driving growth in employment at over two percent per 
year and inflation putting pressure on wages, the last prewar decades then again see a limited 
rise in unit costs. All this, however, is based on product per worker. The outcomes again 
change when the reduction in hours is taken into account. In that case, the turning point of 
the mid-1890s is the same, but the preceding decline is larger while the increase of the 1900s 
becomes even more limited. 
 As was the case for agriculture, these changes become even more distinct when the 
effect of output prices on returns is taken into account. In a world of integrated markets and 
an absence of transport and transaction costs this is the same across producers, leaving 
competition in trade unchanged. However, it should matter with regard to demand and the 
domestic competition for resources. Moreover, in the Dutch case a leading hypothesis of the 
growth debate is that comparative deficiencies in transport prevailed and, together with 
natural endowments, influenced industrial inputs costs. These are held to have lessened 
only after mid-century, adding to the forces explaining faster growth.102 When deflation is 
applied, we can see that falling post-Napoleonic prices first reverse and then reduce the 
decline in wage costs, as labor productivity growth lags against that abroad. This, after all, is 
the driving force behind the deflation observed. The role of a rigid allocation of labor in the 
subsequent slowdown then is evident from the effect that an enhanced decline in prices and 
stagnating productivity had on real wage costs from the 1840s. Within a decade, these 
increase by a fifth. It is this effect that turns the growth of competitive imports and the strain 
on poor relief observed into logical outcomes.103 Limited increases in prices and wages and a 
continued absence of efficiency gains cause this situation to persist in the 1850s. Conversely, 

102 Griffiths, Industrial Retardation, 74-7; Bos, ‘Factorprijzen’; ‘Industrialization’. 

103 See tables 4.4 and 4.9. 
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Figure 4.12. Composite unit production costs in industry, 1813-1913 (1814 = 100) 

Note: the approximate average costs shares used are 0.5 for labor, 0.35 for materials and 0.15 for fuel. Varying these within 
reasonable bounds does not change the results; labor productivity uses the assumption on the reduction in hours from table 4.12. 
Sources: as in figure 4.10 and table 4.10. 

 
from the 1860s the stabilization of output prices and a strong growth in productivity are the 
causes of a structurally lower real cost of labor. When productivity is assessed per worker, 
renewed industrial deflation emerging in the 1870s and inflation-driven pressure on wages 
from the 1890s again result in rising costs. As before, this effect disappears when the 
reduction in hours is applied.  
 As a final step, we may widen these calculations to include the price of nonfactor 
inputs. Although material costs were rarely open to substitution and, under the assumption 
of competitive and integrated markets, were the same for all industrial producers, they 
again did matter to intersectoral competition at home. Moreover, the Dutch debate and the 
coal prices explored earlier suggest that there is every reason to suspect that transport, 
tariffs and taxes did cause input costs to differ in a comparative sense. The results of this 
effort are given in figure 4.12. Not only is the increase in real unit labor costs between 1840 
and the 1850s enlarged, but instead of falling by a quarter between the 1854-63 and 1874-83 
intervals, composite costs decline by more than a third. 
 Of course, the assumptions and procedures adopted to arrive at estimates of industrial 
employment (which in turn support those of labor productivity) make these numbers less 
than exact. And, of course, changes in costs need not translate into changes in output and 
factor demand on a one for one basis. To draw precise conclusions on this point behavioral 
elasticities are required. However, contrary to agriculture, where continuous employment 
numbers can be measured more closely and material inputs are less differentiated, these 
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same uncertainties also form the likely reason why it proved unfeasible to estimate a model 
of output or labor demand that was driven by price incentives or real production costs. Not 
only do continuous estimates of employment depend on a subdivision of nonagricultural 
labor that is based on fixed census-proportions, but before 1850 there are no reconstructions 
of output in ceramics, printing and woodwork, and the complexity of industrial inputs and 
the limited nature of the surviving price data make the series for the cost of nonfactor inputs 
a rough approximation. In sum, the data are insufficiently precise to measure variations that 
form the basis of econometric estimates.104 
 However, all this is no reason to doubt the general chronology of composite production 
costs identified. When direct interpolations of industrial labor between the 1807, 1849, 1859 
and 1889 censuses are used the same turning points in real costs emerge and the post-1840 
shock is even somewhat stronger—in other words, it is the national accounts estimate of 
value added that is doing the work. What does dampen the result is the inclusion of 
underemployment. As we saw, parallel to the industrial slowdown there was a strong rise 
in urban poor relief, followed by a structural decrease after 1860. As a result, the change in 
the active industrial workforce during the slowdown is likely to be overestimated and the 
stagnation in labor productivity was probably less pronounced. 
 Yet this effect is far too small to change the course of things. And while it remains to be 
determined what caused the productivity slowdown itself to occur, the data offer little room 
to doubt the notion that the labor demand part of the Dutch industrial retardation worked 
through a shock in the real cost of work that resulted from a confluence of deflation, stalling 
productivity and the working of the labor market. This is an important observation, as it 
suggests that the industrial lag was not merely about structural conditions, but involved 
failing adjustment to relative prices. These, in turn, formed a reflection of productivity 
growth on world markets. It is this combination of facts that illustrates the relevance of 
thinking about the Dutch transition in terms of the dependent economy model: as a 
confrontation between exogenous competitive shocks in both agriculture and industry and 
the resilience of domestic markets. 
 In sum, we have a standstill in productivity and a real cost-induced decline in the 
growth of factor demand as forces behind the mid-century slowdown, stability in industrial 
labor costs paired to ongoing productivity growth from the 1880s and, most crucial of all, a 
preceding fall in real costs and large productivity gains from the 1860s. Yet a main point of 
chapter 3 and the above analysis of the sources of growth was that agricultural labor release 
and an industrialization of employment had no part in the Dutch growth transition before 
the mid-1870s and only started in earnest from the 1880s. Table 4.11 summarizes the 
essential shifts in labor allocation and the overall growth of labor input after mid-century. It 
shows that after a falling share of nonagricultural employment and a growth of the labor 
force slower than that in population during the 1850s, a process of progressive change

104 Starting from an output-supply function based on Cobb-Douglas production, a wide range of specifications and estimation 
techniques was tried. With productivity and prices for fuel and machinery entering in a parallel fashion there also is a 
potential simultaneity problem—productivity explains output but itself is explained by other regressors. Accordingly, 
multiple equation models were attempted. However, two-stage-least-squares and simultaneous techniques also did not yield 
stable or unbiased estimates, especially after correcting for non-stationarity. The data problems mentioned are of course even 
stronger at lower levels of aggregation. 
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Table 4.11. Labor force growth and the principal distribution of employment, 1850-1912 
 
 1850 1860 1880 1895 1912 
 
Employment shares 
Agriculture 39.3 40.1 37.8 33.3 28.1 
Industry  31.1 30.9 31.0 31.7 34.5 
Services 28.7 28.0 30.2 34.0 36.4 
All nonagricultural 59.8 58.9 61.1 65.6 70.9 
 
  1850-1860 1860-1880 1880-1895 1895-1912 

Labor force growth  0.37 0.79 1.22 1.65 

Change in employment share per decade 
Industry  -0.2 0.0 0.5 1.7 
Services  -0.7 1.1 2.5 1.4 
 
Note: casual labor distributed proportionately; agriculture excludes fishing. 
Sources: three-year averages based on data appendix A and annexes 3.2 and 4.1. 

 
unfolded. Spurred by demographic change, the workforce expanded at an ever-faster rate. 
Parallel to this, the industrialization of employment only shifted to a structurally higher 
pace after 1880. This change had started with a limited shift from the 1870s that was fully 
concentrated in services. And although its share in the labor force did increase before this, it 
is not until the second half of the 1890s that industrial employment grows fastest. This again 
demonstrates the strong growth in labor input of these years, parallel to the typically 
underlined acceleration in investment and the growth of Second Industrial Revolution 
sectors. So with the fall in costs after 1860, why do we not see an earlier acceleration in the 
growth of urban employment? 
 
To understand this, we need to consider nonagricultural growth in the context of intersectoral 
competition and think about productivity gaps, terms of trade and labor market frictions 
influencing the allocation of labor. The original dualistic model had a very optimistic view of 
the development process. Given elastic supplies of rural labor and off-farm migration, the 
only constraint was the rate of accumulation—population growth for labor and higher 
savings in the urban sectors in the case of capital. With diminishing returns to 
intensification assumed to hold in farming, labor was transferred from low marginal 
productivity in the countryside to higher returns in the cities. Moreover, this process was 
implicitly projected to be smooth, resulting in a fast absorption of labor in urban 
employment. Yet development experiences from the 1960s showed much less comforting 
results, as labor demand in the cities was far less than the rate of accumulation predicted, 
and unemployment or structural overcrowding became pronounced. This, in turn, has led to 
a literature that explores the reasons for the failure of the original expectations to hold.105 For 
understandable reasons, this focused on the most evident mechanisms: that of wage gaps, 

105 See, among others, Stiglitz, ‘Wage Determination’; Todaro, ‘Model’; Cole and Sanders, ‘Internal Migration’. 
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worker migration and the functioning of the labor market. And to be sure, while in nineteenth 
century settings higher rates of natural increase eventually also influenced the growth of the 
urban workforce, the typical finding is that especially in its early stages the industrialization of 
employment was dominated by working families leaving the countryside for the city.106 We 
will analyze the respective roles of migration and demographic change later, but the point 
here is that these same models of intersectoral competition can easily be made to 
accommodate different assumptions on returns in agriculture, or allow for the effect of shifts 
in the output terms of trade. 
 To illustrate how adjusted assumptions on productivity gaps, terms of trade and the labor 
market may explain the facts of the Dutch growth transition, figure 4.13 shows a generalized 
version of the well-known Corden-Findlay diagram.107 It plots the marginal product of labor 
in the urban and rural sectors on opposite vertical axes against the distribution of employment 
on the horizontal. In the standard competitive model the intersection of the two initial curves 
at A would determine employment in the two sectors at a uniform wage. Thus, employment 
in agriculture and nonagriculture are given by OaM0 and OnaM0 and these values are held in 
equilibrium by wages at w0. The role of an increase in the capital stock, in technology or in 
economies of scale as the driver of industrialization in this setup may be represented as an 
outward shift of the nonagricultural productivity curve, here from Lna0 to Lna1. This would 
bring the market equilibrium to B, resulting in higher wages at w1 and a changed distribution 
of the workforce at M1. In both of these situations neither wage gaps nor unemployment 
emerge, as the adjustment process in wage formation is complete and migrant labor is fully 
absorbed by the urban sectors. 
 However, in practice neither of these assumptions is likely to be fulfilled. Since migration 
decisions involve costs, risks and asymmetric information, the allocation of labor is likely to be 
sticky. This would influence the wage gap needed before migration emerges. As both the 
historical and development literatures have pointed out, there is a wide array of possible 
reasons for institutionalized wage differentials and imperfect competition, even without such 
influences as minimum wage legislation or collective bargaining. Differences in the cost of 
living through taxes or the price of housing that influence the migration decision all result in 
labor market frictions. In fact, these are part of a wider family of rigidities in factor and 
commodity markets that are typical of development situations: from poorly integrated capital 
markets to transport costs, tolls and handling fees in commodity markets.108 As a result of 
these forces, wages are fixed or form a mark-up relative to w0. In the initial situation this is 
denoted as wna0. This leaves agricultural employment at OaM0, but reduces urban employment 
to OnaMna0, causing not only an unemployment gap between M0 and Mna0 to open up, but labor 
market frictions to detract from the extent of industrialization. With labor market mechanisms 
unchanged, this is of course the same after any Lna0 to Lna1 productivity shift. It also means that 
with improvements in the efficiency of labor markets, employment effects will tend to become 
larger. 

106 Williamson, Coping, 24ff. 

107 Corden and Findlay, ‘Urban Unemployment’; Corden and Neary, ‘Booming Sector’. 

108 For a survey of factor market problems in current development analysis see for instance Dillon and Barrett, ‘Agricultural 
Factor Markets’ (a 2014 World Bank survey of these issues in sub-Saharan Africa). 
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Figure 4.13. The dualistic labor market with imperfect competition and terms of trade shocks 
 
 The other form of adjustment in the classic model likely to work in the same direction of 
detaching productivity growth from the industrialization of labor comes from its assumptions 
on agriculture. Dutch nineteenth century agriculture before industrialization offers a strong 
example of the fact that intensification may for a long time result in increasing rather than 
diminishing returns. Secondly, economic models of resource allocation typically focus on the 
effects of factor prices and productivity change. Yet the relative price shocks of the nineteenth 
history are proof that in a situation of encompassing technological change and international 
integration, shifts in terms of trade between sectors may be persistent rather than transitory. 
By implication, relative output prices, too, may influence factor demand. With marginal 
returns in agriculture shifting outward with productivity gains or rising relative prices, both 
mechanisms work to reduce the employment effect of a change in the competitiveness of the 
urban sectors. With a new equilibrium at C, wages rise to reach wna1, but the industrialization 
of the workforce is dampened. An additional shift in agricultural product (to La1) would even 
lead this further back in the direction of Mna0. In the presence of an expanding labor force and 
greater domestic demand, these changes would be accompanied by growing employment in 
either sector. This undoubtedly was the case, with estimated agricultural and nonagricultural 
employment increasing by 55 and 157 thousand workers between 1860 and 1880. Yet under 
the conditions sketched, the distribution of the labor force would not be affected to the extent 
suggested by industrial growth. A parallel increase in output through capital inputs or scale 
effects and the division of labor (the standard attributes of Smithian growth) at the same time 
would lead to a rise in productivity.109 Of course, the exact position of C in relation to wages 
and employment depends on the various projected shifts in relative prices and productivity. 

109 Cf. Allen, ‘Great Divergence’; Kelly, ‘Dynamics’; Barkai, ‘Formal Outline’. 
  



228     Chapter 4 
 
 

However, for the reasons cited we would expect the allocation of the labor force to be sticky 
and not susceptible to limited variations in wage gaps. All in all, a realistic view of the 
dualistic transition not only includes real wage costs in industry and productive services, but 
also the intersectoral equilibrium in terms of marginal productivity, terms of trade and the 
working of spatial labour markets. 
 So how does this analysis fit the specifics of the Dutch debate and the post-1860 lag in the 
growth of urban employment observed? Later chapters look more closely at labor market 
frictions and the extent of comparative disadvantages in wages and input costs that may have 
shifted the balance of intersectoral and external competitiveness. However, the net outcome of 
things may be traced through the course of the relevant macro-variables. These are given as 
the agriculture-to-industry productivity gap and the ratio of real unit wage costs in figure 4.14. 
From definitions, it is easily demonstrated that the latter is in effect the composite of 
productivity gaps, terms of trade and wage ratios. Let wi, ηi and pi be wages, labor 
productivity and output prices in either agricultural or nonagriculture. Then the ratio of real 
unit wage costs is given by: 
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The numbers shown are of course not marginal productivity gaps (which are unobserved), but 
since they are averages computed over a continuously expanding volume of output, we 
should come close to measuring the change. The figure shows that the fundamental fact of 
competitive conditions in the Dutch economy before the 1860s was the absence of a widening 
productivity gap between agriculture and industry. After the effects of restored trade flows 
and a windfall in domestic demand on investment and utilization in the 1820s there are no 
signs of a structurally faster growth in efficiency in either sector. If anything, there is a limited 
rising trend in favor of agriculture after 1840. This changes with the industrial productivity 
growth of the 1860s and beyond, the effect of which is enhanced by its absence in agriculture 
before the 1880s.  
 Still, these events run ahead of our story, so let us return to the absence of faster industrial 
employment growth before the 1880s. The fact that productivity gaps do already widen after 
1860 shows that an explanation must come from terms of trade and the labor market. Here we 
turn to the difference between the two series shown and the insight that this offers. First, 
consider terms of trade. In the post-Napoleonic years, the fall in agricultural prices is stronger 
than that in manufactured goods. Moreover, as was an important finding in chapter 3, while 
post-Napoleonic agricultural deflation bottomed out from the mid-1820s, the impact of low 
prices in farming on intersectoral terms of trade lasted beyond this. As the difference between 
the curves shows, it is not until after 1840 that falling international prices in manufactures 
reversed this effect. 
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Figure 4.14. The industry-to-agriculture ratio of real unit wage costs and value added per worker, 1813-
1913 (1814 = 100) 

Sources: sectoral employment as in annexes 3.2 and 4.1; value added from Smits et al., Dutch GNP, 121-41 (with corrections for 
agriculture according to annex 3.1); output deflators: data appendices B and C. 

 
 From this point forward, however, everything changes. The peaks of the 1840s, followed 
by the structural increase in agricultural prices drive the ratio of composite real costs away 
from the productivity gap. And while halted deflation in industry helped to stabilize the real 
cost of production from mid-century, the rise in agricultural prices nevertheless sustained the 
drift in the terms of trade. Moreover, this process outlasts the turn in the productivity gap and 
takes until the mid-1870s to reverse. Thus, while industrial productivity after 1860 obviously 
contributed to output growth, the opposing trend in relative prices made that the distribution 
of employment failed to shift. Except for an interruption in the early 1870s (when industrial 
prices are at a speculative peak), it is only from the 1880s that the difference between the two 
curves stabilizes. Even then, however, the net change in the ratio of real unit wage costs is 
limited and bottoms out from the 1890s; that is, if the underlying productivity is measured per 
worker (as it is in the figure). If the more likely assumption of a stronger reduction in hours in 
industry is applied, the productivity gap stabilizes and real costs continue to decline. Things 
also change if prices in arable farming are distinguished from those in livestock produce. 
Prices for the former fell much stronger after 1880, whereas prices for dairy and meat in fact 
increased relative to those for manufactures (which fell from the 1873 international crisis 
forward). Moreover, after the 1895 general turning point in prices, those for grains rose to a 
lesser extent. The net effect of this was that relative to arable agriculture the decline in real 
costs after 1880 was deeper and continued up to 1913. In combination, these facts help to 
explain that the drift towards industrial employment only got underway after 1880. The use of 
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an adapted measure of productivity and a more restrictive comparison with labor-intensive 
arable farming serve to enhance that conclusion.110 
 The role of the labor market in this process revolves around wage gaps and their 
evolution as the main determinant of relative sector positions in terms of the Corden-Findlay 
diagram. Further decomposed, the figures show that agriculture-to-industry wage gaps 
dampened the effect of relative output prices in the 1820s as a result of agricultural wages that 
declined in response to deflation.111 By contrast, industrial wages after 1840 did not adjust as 
the competitiveness gap widened. Instead, there was a sustained slow gain close to that in 
agriculture and a continued (if reduced) flow of rural to urban migrants that made up for a 
very low natural increase in the cities. In effect, industry wages depended on the specifics of 
this labor market (with, as we shall see, added effects from taxation and rural productivity). 
Parallel to this there also was a strong rise in underemployment. This, in turn, changed to a 
structural decrease in the relative number of claims from the 1860s. At the same time, the pace 
of wage growth accelerated. 
 We can understand these results in terms of the surplus labor model and its dissipation 
from the 1860s, but only in the presence of the type of urban labor market rigidities specified 
in figure 4.13 and with a less rigid view of agricultural competitiveness. The original strong 
model of development with unlimited supplies of rural labor posited declining returns to the 
employment of a growing population in agriculture. This then resulted in rigid or even 
declining wages at the subsistence level. Further assuming urban sectors with a much higher 
marginal productivity and smoothly working labor markets, the effect was a shift of labor 
(and a redistribution of employment) at low wage rates and strong capital accumulation.112 
However, the same less pessimistic view of agricultural productivity prior to technological 
change described above gives rise to a more typically observed ‘weak’ version of the Lewis 
model, in which wages do rise parallel to intensification (to an extent that is defined by the 
elasticity of labor supply). 
 With these adjustments declining agricultural wages during the 1820s are perfectly 
understandable, as La in figure 4.13 shifts to the right. However, this invites both higher 
outmigration and resultant wage adjustment in the urban sectors. As far as we can see, the 
first did occur (at 0.4 percent of the rural population per year, a level not again reached until 
the 1870s), but the latter did not, thus sustaining the wage gap and migration. Moreover, the 
same rigidities are evident in the reverse situation after 1840. With strong industrial deflation 
as the dominant force (and unchanging productivity gaps), downward pressure on urban 
wages in this situation seems likely. Even so, from the strong rise in poor relief in the 1830s it 
is evident that the actual outcome was farther from a market clearing result and labor stuck to 
the cities. As chapter 6 shows, this is not to say that there was no downward pressure; merely 
that this did not lead to absolute changes in money wages, only to passive adjustment through 
a larger degree of nominal inertia. Thus, the wage mark-up for Holland falls by a third 

110 Since the occupational censuses do not distinguish between arable and pastoral farm labor we cannot filter in differences in 
productivity. Indexed on 1880, the price of manufactures relative to those of arables stood at 125 in 1895 and 114 in 1912 
(three-year averages). For pastoral produce these numbers are 89 and 75. 

111 See table 3.15. This effect was first identified by Richard Paping (Handvol Stuivers). 

112 Lewis, ‘Economic Development’; Fei and Ranis, Development, chapter 2; Kelley et al., Dualistic Economic Development, 37. 
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between 1819 and 1850. With price gaps unchanged this came at the expense of labor incomes, 
as relative real wages declined. Lastly, with a structural decline in underemployment running 
parallel to wage growth after 1860, sectoral wage gaps according to the national accounts 
series (largely based on work by Vermaas) by and large stabilized. Recent research into gender 
pay gaps by Corinne Boter has led to a dataset (of five-year averages) from which sectoral 
differences may also be deduced. Based on limited samples of observations per province, this 
suggests that such wage gaps only increased in the second half of the 1880s and again in the 
1910s. When incorporated into real unit wage costs, the effect is that the trend in the ratio that 
is shown in figure 4.14 is reduced at both moments, but the fundamental shift after 1860 is in 
no way affected. In sum, sectoral wage gaps are not likely to have played a part in prolonging 
a lack of structural change.113  
 The weak part of this analysis of course is that we lack the means to check its relevance for 
the largest source of growth in urban employment: services. Given the differentiation in skill 
levels involved, we have nothing that comes close to a representative wage series for this 
strongly heterogeneous sector. Moreover, with output being estimated to a large extent 
through inputs, measured productivity is likely to be not just imprecise but the product of 
built-in assumptions. And thirdly, the role of labor in the production of services differed. On 
the one hand, large parts were labor-extensive. This did not just hold for housing (which we 
can exclude) but also for international trade. On the other hand, however, large parts of 
domestic nontradables were strictly based on the use of labor. Accordingly, in these sectors 
any additional growth in output was likely to run parallel to that in employment, which might 
explain the earlier shift in labor demand. More generally, especially in those service sectors 
with a limited potential for productivity growth (due to a limited use of capital goods) 
employment growth largely was a derivative of the handling of a larger volume of goods, of 
the growth of government and of the effect of higher incomes on for instance healthcare, 
finance and education. In these three alone, employment between 1859 and 1909 increased 
from 18 to 91 thousand. 
 
 
 4.6. The puzzles: comparative costs, productivity and the labour market 
 
We now have a much better understanding of how the economics of the Dutch industrial 
transition worked. And given that largely exogenous prices drove an enhanced comparative 
advantage in agricultural exports and a competitive claim to labor, we also know at least 
part of the reasons for its retarded emergence. But while this clarifies things, in tracing the 
mechanisms of industrial growth we also have taken elements of its dynamics as given. 
First, we have focused on costs and the supply-side of the economy. Through accumulation 
and allocation this raised productive potential and thus permitted economic growth. But as 
noted in the introduction, this is not a self-generating equilibrium. There is no inherent need 
for parallel growth in the domestic demand for nonnecessities, depending on wage growth, 
fiscal redistribution and the propensities of consumer behavior. To examine the influence of 
the mechanisms mentioned, chapter 8 explores the evolution of real wages and household 

113 Boter, ‘Women’s Wages’; Dutch Divergence. The comparison uses her wages series for casual male labor. 
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demand whereas chapter 7 traces fiscal policy effects, also from the perspective of changes 
in consumption.  
 Beyond this, the above analysis of production costs makes it clear that the retardation 
debate revolves around three central puzzles. First, to what extent—and for what reasons—
did Dutch input costs and wages differ from those abroad, thereby affecting the competitive 
position of industry in exports and on domestic markets? Secondly, what drove the 
standstill in productivity growth and its acceleration after 1860 that has now simply entered 
in our decompositions? Linked to steam and steel, a lack of productivity gains has always 
been the implicit economic linchpin of the retardationist argument. Given a changed 
chronology of growth, we need to specify what comes in its place—a different outline or 
broader concept of technical change, or other mechanisms of efficiency gains. It also means 
that we have to find answers to the question why the rate of investment that embodied 
these changes remained rigid before the mid-1860s and why this strongly increased in the 
1870s and again from the latter half of the 1890s. Was this pattern driven only from the 
demand side, or did restraints at the supply side also exert an influence? What about the 
role of the early public debt in crowding-out private capital formation, the slow evolution of 
financial intermediation and shifts in the relative price of machinery? Thirdly, we want to 
understand the working of the labor market. This starts with delimiting the nature of its 
equilibrium and its shift over time. How fast did urban labor demand grow, to what extent 
was this matched by labor supply and was this dominated by demographic change or by 
immigration? With these findings in hand, we should have a view of the way in which 
productivity, direct costs and labor market mechanisms interacted to shape the economic 
outcomes observed. 
 Comparative costs and the labor market form the substance of chapters 5 and 6. Seeing 
that wage gaps were largely an issue of regional differences, the latter extends this to an 
analysis of differences in the cost of living and other forces conditioning worker mobility. 
Building upon the results, chapter 7 then makes the case for the notion that, apart from the 
effect of endowments and the open economy influences sketched, the economic slowdown 
was driven by fiscal policy shocks in the wake of the Belgian secession, the disclosure of the 
true state of public finances from 1839 and the persistence of local fiscal autonomy with its 
links to market regulation. It argues that these depressed consumption, perpetuated high 
wage costs, led to a reduced urban demand for labor, crowded-out productive investment 
and postponed the adoption of coal-based technology. The key mechanisms here were 
enhanced product taxes, high input costs and a lack of integrated markets sustaining 
economies of scale through mechanization. Conversely, the first phase of the Dutch growth 
transition was propelled by reforms that removed these influences. Chapter 8 closes by 
focusing on the dynamics of growth after 1860, taking the influence of the emerging 
international integration into account. This involves looking at macroeconomic sources of 
growth and tracing the paths of factor inputs and productivity for the main sectors. The 
second part of the chapter then turns to investment, foreign trade and household demand. 
But before addressing these themes in detail, we first need to identify the outline of the most 
entrenched puzzles: where do we stand on the basic facts as regards technology change and 
the labor market? 
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The central argument of the traditional view on Dutch industrial retardation was that steam 
and factory work, both deemed essential to a British-style Industrial Revolution, emerged 
very late in numbers of any significance. As we saw, when the numbers on steam capacity 
are measured by industry and it is realized that mechanization did not serve a comparative 
advantage in the export of manufactures, this gloomy view is already modified. Beyond 
this, historians of technology insist that even before electrification we should allow for a 
wider understanding of nineteenth century changes in production technology and a more 
limited role of steam.  
 As a group of authors headed by Lintsen has pointed out in an extensive survey of 
Dutch industrial practice, the purpose of a wider use of coal (in boilers as well as ovens) 
extended far beyond the generation of steam power and shaped innovation in chemicals 
and food. By the same token, the same authors emphasize that overall steam capacity is a 
misleading indicator of nineteenth century technical change in manufacturing.114 In addition 
to the wider uses of coal, they argue that across economies steam was used for different 
purposes and the statistics compiled and compared thus far do not reflect this distinction. 
Especially in those countries with an early adoption of steam its use was concentrated in 
mining, whereas in the Netherlands it played a major role in replacing wind as the main 
power source in land reclamation and water management. At mid-century, a fourth of total 
steam-capacity was concentrated in water pumping stations. A similar argument holds in 
measuring the consumption of coal. Here natural endowments strongly influenced relative 
costs and its use by households. For this reason alone, Dutch overall coal consumption 
remained low until late in the century. Lastly, even for the British case Nicholas Crafts has 
recently shown that the relation between steam and productivity growth only became 
tighter after 1850 and was in fact low during the Industrial Revolution. Only with the 
appearance of later generations of high-pressure engines did steam become a general 
purpose technology—precisely at the time that the Dutch economy engaged in the use of 
wider numbers.115 
 So is it possible to quarrel with the received chronology of technological change or the 
meaning attributed to this? To some extent it is, and this is the result of filtering out the 
different uses of steam, of estimating the specifically industrial consumption of coal, and of 
taking the productivity effects of different vintages of steam engines into account. Table 4.12 
sums up various indicators that may be constructed from the data that is presently 
available. While for the Netherlands itself the numbers for engine capacity and coal 
consumption have been adjusted to industrial uses, the main problem remains the lack of 
comparative numbers without the same corrections. As before, instead of the absolute 
numbers on capacity that have long been used, the data are expressed relative to the volume 
of employment. 
 The general drift of the results is that the various adjustments and the use of broader 
indicators raise the significance of the changes before 1880. First off, it is worth recalling that 
the reconstruction of overall investment shows this to have risen roughly from 8 to 14 
percent of domestic product between 1860 and 1880. The indicators of technology change 

114 Lintsen, ‘Land Zonder Stoom’, 61ff. (‘Steam, a Misleading Indicator’).  

115 Crafts, ‘Steam’. 
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now suggest this to reflect more than just higher capital inputs. The capacity per worker of 
all engines in manufacturing and construction trebles between 1860 and 1880, and given an 
only limited change in labor participation this is the same per head of the population. 
Having had the by far lowest starting-point at mid-century, by 1870 Dutch steam capacity 
may still have been limited, but relative to that of France and even Germany (countries with 
mining sectors of much greater significance) it was no longer diminutive. The point that 
remains is that while the pace of the increase in capacity from this point steadily hastened, 
in more heavily industrial economies it was still swifter. Being measured relative to 
population size, this effect was also simply the consequence of the large comparative size of 
the Dutch service sector. 
 Beneath the surface of the aggregate, most of the increase from the 1850s (as shown 
earlier) was in foodstuffs and textiles, and this helps to explain their prominent role in the 
first phase of the growth transition (see tables 4.5 and 4.6). In the cotton textile heartland of 
Twente, the number of looms up to 1880 rose over three times and spindles increased 
fourfold, with mechanization in especially spinning and the flying shuttle as the main 
elements of modernization.116 Since the events of these years ran parallel with the change in 
the efficiency of engines and its economic effects demonstrated by Crafts, they also help to 
account for the strong gains in productivity found. As chapter 7 shows from Dutch 
company records after 1863, the efficiency of coal consumption also increased with output 
(with elasticities of between -0.16 and -0.21). This suggests scale effects to have mattered to 
the adoption of technology change. 
 If the notion of piecemeal change in engine-capacity may be qualified, the estimates of 
the industrial consumption of coal carry a stronger message. This is that the choice of fuel 
and the associated modernization of boilers and ovens changed faster before 1880 than in 
later years. As emphasized, the use of coal mattered not only in relation to the forging of 
iron and the production of steam power. Instead, it reflected a wider shift in processing 
technology: from the boiling processes used in sugar, paper, soap, brewing and margarine 
to the ovens of the urban bread factories and ceramics works. Between 1860 and 1880 its 
industrial use relative to labor increased over three and a half times, against less than a 
doubling in the next three decades. In sum, technological change during the first phase of 
the industrial catch-up surely was not as piecemeal as the traditionalists made it out to be. 
Of course, its pace was higher after 1880, especially from the moment that electrical engines 
appear (from 1886). From the history of investment by De Jonge, De Vries and Jonker rises 
the image of a structural change in the scale and modernity of business ventures during 
these years.117  
 The problem with these observations is that the national accounts suggest industrial 
productivity growth to have been faster before 1880. If this is correct—and the underlying 
empirical effort suggests that it is—we therefore miss a part of the explanation. As argued, 
to some extent this lies with the strong parallel growth in labor input that emerges with 
agricultural release and slowing rural wage growth. Given the focus on technology and

116 Source: Fischer, ‘Economische Theorie’, 54. Growth rates in capacity vary between 5.7 (looms) and 6.1 (spindles) percent per 
year. De Jonge (Industrialisatie, 104) states the numbers of spindles in all steam-driven cotton between 1861 and 1881 to have 
increased from 55 to 212 thousand. 

117 De Jonge, Industrialisatie, chapter 15; De Vries, ‘Kapitaalmarkt’; Jonker, ‘Lachspiegel’. 
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Table 4.12. Aggregate indicators of technological change in industrial production, 1815-1912 
 
 1815 1830 1860 1880 1895 1912 
 
A. Engine capacity in industry (per 100 workers)a 

Horsepower installed 0.01 0.1 2.5 7.7 14.7 34.7 
 Id. steam only 0.01 0.1 2.5 7.7 14.1 16.1 
 
B. Industrial coal consumption (per 100 workers)b 
Income elasticity 0.52 22 47 131 485 591 929 
Income elasticity 1.00 22 47 131 466 541 880 
 
C. Overall comparative steam capacity and coal consumption (per 1000 inhabitants) 
   1840 1850 1870 1880 1896 
Total steam capacity (horsepower) 
Britain  23.2 46.9 128.7 219.5 346.0 
Germany  1.3 7.8 63.2 113.5 153.2 
Belgium  9.8 15.8 69.2 111.0 183.2 
France  2.6 10.4 48.1 82.0 153.6 
Netherlands  0.6 1.4 36.0 61.8 122.6 
 
Total coal consumption (metric ton)  1830 1850 1870 1890 1913 
Britain  1.25 2.16 3.30 4.16 4.28 
Germany  0.06 0.19 0.83 1.84 3.88 
Belgium  0.61 1.31 2.01 2.69 3.71 
France  0.06 0.12 0.49 0.96 1.62 
Netherlands  0.09 0.15 0.49 0.88 1.49 
 
Notes: all observations in panels A and B are three-year averages; estimates of industrial employment (including mining and 
proportionately distributed casual labor) as in annex 4.1; a: the total number of horsepower in engines driven by steam, electrical 
power and combustion (gas and petrol) installed in manufacturing and construction; b: total consumption is equal to estimated 
domestic production plus net imports. Up to 1860 this is subdivided between industrial and other uses by using industrial 
consumption under partial freedom of excise in 1840, 1845, 1850, 1855 and 1860 (Teijl, ‘Brandstofaccijns’, 162). Estimates for the 
small numbers before 1840 use the earliest consumption share. After 1860, the increase in per capita nonindustrial consumption is 
estimated by applying income elasticities to changes in the real wage. Based on 130 household accounts, chapter 8 finds an average 
elasticity for fuel of 0.52. An income elasticity of one is also used to illustrate the impact of these values. Total nonindustrial 
consumption is attained by multiplication with population, and industrial consumption is the remaining difference. 
Sources: population, mining output, net coal imports: data supporting Smits et al., Dutch GNP; horsepower installed and 
machinery stock: Albers, Machinery Investment; comparative data: Van Zanden and Van Riel, Strictures, 229. 

 
capital since De Jonge, this is a development that has not been internalized as part of the 
dynamics of industrial change. The resultant enlargement of capacity on both ends rather 
than on the side of capital alone dampened the change in product per worker, while 
strongly raising that in factor inputs (in the case of labor from 0.7 to 1.9 percent per year in 
heads and from 0.6 to 1.5 percent in hours). 
 Still, while this qualifies the effect of capital in later years it does not change the 
preceding swift growth in productivity. Taking in the more nuanced view of pre-1880 
technological change and capital formation, I will argue that the remaining difference is 
most likely to have resulted from a catch-up in scale effects. These to some degree 
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originated in fiscal demand shocks, but even more so in a belated integration of markets for 
taxed products and fuel (accounting for over a third of household expenditure) and the 
lifted regulation of production technology tied-up with the persistence of local fiscal 
autonomy. Given the nature of taxation this directly affected the largest industrial sector of 
food processing, but through household consumption, cheap coal and a shift in the real cost 
of labor it also influenced other parts of the economy. In short, to a significant extent it was 
Smithian growth that ended the Dutch retardation and the reasons for this should be traced 
to the institutional legacy of the Republic. Part of this was a fiscal system—applied at a 
national level and with a higher level of redistribution from 1806—in which markets for 
necessities and coal served as tax machines and municipal fiscal autonomy had remained 
intact.118 Behind this was the political stalemate over western trade interests, debt service 
and income taxes. In early modern circumstances, without productivity growth driven by 
mass markets, a much lower pressure on redistribution beyond the coastal rim and much 
larger inefficiencies outside the Republic, this had not been an obstacle to a precocious 
western development. In the nineteenth century world of increasingly tight international 
markets and nation states with integrated fiscal institutions, it did influence the competitive 
position. And equally important, the impact of this inheritance was exacerbated by the fiscal 
policy stance adopted under Willem I from 1814, the props of which came away with the 
Belgian secession. 
 
Lastly, what are the basic facts to start from as regards the role of the labor market? Our 
understanding of the structure of employment has greatly advanced with the standardization 
of the census results by Oomens and Den Bakker, followed in more recent years by further 
improvements and the reconstruction of the 1807 census.119 These efforts have made the 
various measurements comparable and their results have taught us that the Dutch nineteenth 
century economy was characterized by early structural change away from agriculture, a large 
service sector and a limited industrialization of employment. Even so, the census data offer 
position figures only, and without information on flows we lack insight into the mechanisms 
of labor allocation. 
 Yet parallel to the work on the census classification, effort has also been devoted to the 
reconstruction of demographic series. This, among other things, has resulted in annual series 
on births and deaths for all main cities that start in 1812.120 In combination with the total 
number of urban inhabitants at year’s end this allows us to separate natural increase and net 
immigration as alternative causes for the growth in the urban population. It also allows for the 
calculation of rates of migration in relation to the size of the cities or the rural population (the 
latter by subtracting urban inhabitants from population numbers). And finally, we can make 
use of the fact that those active in farming (and mineral extraction) did not live in the cities 
and, conversely, that all urban employment was nonagricultural, to decompose the change in 

118 From the authoritative survey of the reform of fiscal policy institutions during the Batavian years by Tom Pfeil (Redding, 467) it 
can be calculated that in the first full year in which the national system was operational (1807), total tax receipts per capita (not 
including tariffs) were up by 27 percent compared to 1795. In Holland the change was 30 percent. Outside Holland, the average 
increase was 28 percent, with the largest changes in Brabant (64 percent) and Drenthe (78 percent). 

119 Oomens and Den Bakker, ‘Beroepsbevoling’; Horlings, Economic Development; Smits et al., Dutch GNP. 

120 See data appendix A for details. 
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industrial and service employment into that based on natural increase and that which drew on 
immigration. For this we only need to assume an even distribution of participation across 
original inhabitants and migrants, and age cohorts that flow through in proportion to the 
natural increase. Naturally, not all employment outside the cities was of an agricultural 
nature, so that the increase among local shopkeepers, village doctors and blacksmiths also 
contributed to the growth of industrial and service employment. Since we have no data on the 
demographics of smaller concentrations, we can only take this into account by projecting the 
shares of natural increase and immigration in the 34 largest cities onto the overall change in 
nonagricultural employment. 
 This is the procedure that provides the basis for table 4.13. Recalibrated to changes per 
decade, it links the change in nonagricultural employment between our benchmark years to 
the decomposition of city growth outlined. Start by noticing that during the post-Napoleonic 
recovery before 1830, nonagricultural employment growth, both as a result of migration and 
natural increase, attained a level that would not again be realized until the 1880s. This is more 
evidence of the re-equilibrating nature of the postwar trade shock and the agricultural 
deflation of the 1820s. With a decrease in the share of the urban population (from 31.8 to 28.6 
percent) years, it undoubtedly signifies a reversal of events.121 Secondly, employment growth 
in the urban economy declined dramatically (by over 40 percent) in relation to the slowdown 
before 1860. In fact, it did so even before the trend change in output after 1840. As observed 
from the continuous data on the urban population, city growth steadily declined from two 
percent per year at the peak of agricultural deflation in the 1820s to a near standstill by mid-
century. Moreover, the similarity of the decrease in the growth of employment through 
migration and natural increase after 1830 indicates that these had an equal role in this process. 
As chapter 6 shows, in the latter case this is almost completely due to lower birth rates, 
revealing a strong behavioral effect. The counterpoint to all this, of course, is a stable increase 
in agricultural employment. With lower population growth, this reflects a higher absorption 
and lesser outmigration. 
 This trend reverses with the transition of the 1860s: the pace of nonagricultural 
employment growth hastens, with migration as the largest force. Moreover, in line with the 
earlier analysis of changes in labor allocation, these effects become much bigger after 1880, 
when the gap between the growth of agricultural and urban employment widens. It should be 
clear, therefore, that at this critical stage it was migration that primarily drove the change in 
the structure of employment. As such, it was caused by agricultural labor release. This 
enlarged role of migration in the Dutch urban transition is also reflected in much higher 
rates of city immigration and rural departure.  
 It should be noted that our assumption of a continuous age structure here works to 
overestimate the role of the natural increase. Since even in a nineteenth century context labor 
market entry lagged some fifteen years behind higher net births, the actual role of 
demographic change is determined by earlier events. This means that for instance by 1895 
the still smaller cohort of the natural increase of around 1880 would be entering the labor 
market. Our current findings therefore again imply that, in the face of a traditional emphasis 
on investment as the main driver of growth after 1890, off-farm migration was a major force 

121 Source: data appendix A, measured between 1795 and 1815. 
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Table 4.13. Urban demographics and migration as determinants of nonagricultural employment growth 
 
 1816 1830 1860 1880 1895 1912 
 
Absolute numbers (thousands) 
Agriculture 398.0 448.0 549.5 616.5 674.1 749.1 
Industry 241.3 310.2 408.9 469.7 569.5 839.7 
Services 271.6 322.3 373.0 468.9 627.7 918.5 
Labor force 910.9 1080.5 1331.4 1555.2 1871.3 2507.3 
Nonagricultural share (%) 56.3 58.5 58.7 60.4 64.0 70.1 
 
Change per decade (thousands) 
Agriculture  35.7 33.8 33.5 38.4 44.1 
All nonagriculture  85.4 49.8 78.3 172.4 330.0 
 due to natural increase  28.3 10.6 25.3 54.1 227.2 
 due to immigration  57.1 39.3 53.1 118.3 102.8 
Percentage due to immigration  66.8 78.8 67.7 68.6 31.2 
 
Emigration rate from agriculture (%)  1.54 1.08 1.69 3.88 1.80 
Immigration rate into nonagriculture (%) 1.13 0.76 1.15 2.34 0.87  
 
Notes: industrial labor excludes mineral extraction as being non-urban; casual labor is distributed proportionately; urban natural 
increase and immigration are measured for the 34 cities of data appendix A.  
Sources: author’s calculations on data appendix A; continuous labor force estimates according to annexes 3.2 and 4.1. 

 
behind faster growth and structural change until well into that period. It was only with the 
reversal of agricultural deflation and stabilizing industrial prices that migration lessened and 
strong changes in key demographic parameters took prominence. Adjusting to a strongly 
falling mortality, birth rates up to 1913 even declined (roughly from 33 to 29 per thousand). 
Even so, with death rates falling by over a third the net result was a swiftly expanding urban 
labor force. With this shift from immigration to natural increase as the dominant driver of 
later urban growth, the Dutch nineteenth century experience fits the pattern of both the 
developing world and that of England during the Industrial Revolution.122 But whereas the 
English switch already took place in the 1810s and 1820s, the Dutch transition should be 
traced to the 1890s. 
 The significance of these observations for the debate on the Dutch growth transition lies 
in the fact that it re-emphasizes the need to focus on labor market dualism from a regional 
rather than a mere sectoral perspective. This first of all applies to the role of early comparative 
wage costs as a retarding factor. As explained, the intellectual heritage of this argument runs 
back as far as Adam Smith and eighteenth century debate on the effect of western excises. 
However, it has only become a steady topic of debate ever since Joel Mokyr’s 1976 claim that 
regional wage gaps were rooted in agricultural productivity and resulted in a capital-intensive 
and therefore drawn-out process of accumulation. And as we know since De Meere’s work on 
the 1819 industrial census, differences in agricultural wages between especially the west and 

122 Williamson, Coping, 24; Rogers, Migration; Keyfitz, ‘Cities’. 
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the inland provinces were undoubtedly greater than the average gap between farm and city.123 
Secondly, with persistent intensification in agriculture, rising urban unemployment, declining 
migration and a low natural increase, spatial labor markets that had to communicate between 
these forces evidently formed a key element in the pre-1860 slowdown. And lastly, the role of 
the labor market in the industrialization of employment was again dominated by flows to the 
west. This follows not just from the fact that the cities of Holland consistently made up two 
thirds of the total urban population, but from the 1859 population census forward it was the 
only region with a positive migration balance. Especially from the 1870s its towns expanded 
faster than those elsewhere.124 Accordingly, the task is to try and analyze the mechanisms 
behind the working of interregional labor markets and their effect on migration and the 
relative cost of labor. Did Dutch labor markets fail, thereby adding to the forces that slowed 
industrialization? 

123 De Meere, ‘Daglonen’; Economische Ontwikkeling. Also see table 6.1 below. 

124 Hofstee, Demografische Ontwikkeling, 207; Oomens, ‘Loop der Bevolking’, 35; also see tables 2.8 and 6.11. 

  



240     Chapter 4 
 
 

Annex 4.1. Supplementing nonagricultural labor force estimates 
The procedure used to supplement the data on nonagricultural employment between the occupational 
censuses is identical to that of annex 3.2. The only difference is that here urban population numbers and 
the sum of employment in industry and the services are used. From the latter, mineral extraction is 
subtracted, as there is no conceivable relation between its workforce and the urban population. The 
estimated relationship (N=6) is: 
 
 Nonagricultural census employment = 177031 (5.88) + 0.5732 * urban population (25.24) 
 
With t-values in parentheses, R2 at 0.99 and an F-value of 637.0. The results of using this relationship to 
predict nonagricultural employment for intermediate years are given in annex table 4.1. 
 
Annex table 4.1. Census data of population and nonagricultural employment and predictions of nonagricultural 
employment at intermediate census years, 1807-1909 (in thousands) 
 
 Population Urban Nonagricultural 
  population workforce 
 
1807 2163.1 658.5 493.5 
1815 2217.6 634.2 485.5 
1829 2620.9 778.6 617.6 
1839 2868.8 849.1 690.5 
1849 3081.1 897.5 747.7 
1859 3309.0 983.4 788.5 
1869 3592.9 1081.3 822.2 
1879 4012.7 1274.9 916.7 
1889 4511.4 1603.4 1086.4 
1899 5104.0 2040.9 1301.1 
1909 5898.4 2427.2 1580.5 
 
Notes: intermediate projections of the nonagricultural workforce are underlined (excludes mineral extraction and casual labor). 
Sources: data appendix A. 
 

To obtain continuous series, output in nonagriculture is applied to the interpolated product per 
worker for the eleven years shown. A breakdown of these estimates for services, manufacturing and 
construction is then achieved by using ratios of employment in these sectors to the size of the 
nonagricultural workforce. These are given by the six original censuses (1807, 1849, 1859, 1889, 1899 
and 1909) and after interpolation are applied to the series for nonagricultural labor. Employment in 
mineral extraction is obtained through a direct interpolation of its share in the total labor force. The 
benefit of this procedure over the straight interpolation of sectoral labor force shares and overall 
participation between the six occupational censuses, is that it makes use of additional information on 
the spatial distribution of the population.125 This, in turn, is closely related to the main sectoral 
distinction in employment.  

125 The former is the procedure used in Smits et al., Dutch GNP, 23, 115-7. For the four years after the 1909 census I follow their use 
of stable participation rates and a consistent shift in sectoral shares (leading to identical employment data). 

  



      
 
  CHAPTER 5  
 
 
  Comparative costs and domestic integration 
 
 
  5.1. The comparative cost hypothesis 
 
The arguably most influential hypothesis on the causes of Dutch industrial retardation to have 
emerged from the revisionist literature is what has become known as the comparative cost 
argument. This argues that early nineteenth manufacturing was confronted by a structural 
disadvantage in composite costs and returns on technology change as a result of natural 
endowments, transport costs and the working of factor markets. The first elements of this 
position were formulated in a sequence of descriptive papers by Bos from the late 1970s. 
Responding to Mokyr’s analysis of wage costs and the functioning of the labor market as 
retarding factors before mid-century, Bos argued for the relevance of wider factor- and input 
costs. In this view, not only wages but also capital costs, the price of coal and engines, and the 
efficiency with which domestic markets determined their relative price were held to have 
influenced the path of industrial development. In addition, Bos emphasized a more limited 
disadvantage in wages in relation to the advanced structure of nonagricultural employment. 
Rather than much higher costs for the same type of work, obsolete specialization and 
reservation wages were held to have resulted in a lack of competitiveness, queuing and 
underemployment.1 
 This approach was further broadened by Griffiths, who made the case for regionally 
differentiated disadvantages in the cost of labor and nonfactor inputs.2 These were believed to 
have arisen from a combination of resource endowments (especially the limited presence and 
therefore high cost of imported coal), regional wage gaps and transport inefficiencies that 
resulted from a paucity of natural waterways in the inland provinces. In combination, these 
conditions were argued to have led to a situation in which the high wage areas of the coastal 
provinces were at a disadvantage against Belgium and at par with the labor costs of industrial 
England, while facing transport-induced mark-ups against both on the question of fuel. By 
implication, early mechanization would not only have involved the substitution of capital for 
labor, but would merely have shifted the comparative cost disadvantage from one factor to the 
other. In consequence, with exogenous output prices the tipping point of a technological 
transition was not reached. By contrast, most inland provinces were argued to have been at an 
at least similar disadvantage in terms of coal but much less so in labor. Here the balance of 
costs favored labor-intensive production techniques—an argument in line with the eighteenth 
century shift in labor-intensive work to the south and the concentration of skill-intensive tasks 
in the west. Using wage data from the industrial inquiry for 1819 to establish regional gaps in 
the cost of labor and incidental prices for coal at the London docks, Hainault and five Dutch 

1 Mokyr, Industrialization; Bos, ‘Factorprijzen’ (1979); ‘Loon’ (1981); ‘Industrialization’ (1982). For a later, similar view of 
modern aspects of eighteenth century labor markets see De Vries, ‘Preindustrial Labor Markets’. 

2 Griffiths, Industrial Retardation, 74-7. 
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locations, it is this differentiation that was stressed to have characterized industrial cost 
structures. 
 Argued in the context of a study that posited a balanced pattern of output growth from 
the 1830s and which limited its analysis to the period before 1850, the effect of these 
conclusions was to leave the debate on industrial development during the subsequent decades 
open-ended. Strongly relevant questions such as those asking after the extent of the various 
effects over time and their relation with industrialization and technological change in later 
years were left unaddressed. The only way in which the argument was pursued was through 
an analysis of economic integration by those looking into the wider role of the service sector.3 
In these studies, economic integration was identified with infrastructural construction, 
transport and the growth and organization of domestic trade. As part of the reconstruction of 
capital formation and of output in the service sector, the compilation of data on the length of 
roads, railroads and waterways, and the calculation of costs and returns in transport 
provided the means to approach the comparative cost argument in an indirect manner. In 
effect, based on a gradual decline in the cost of domestic transport through motorization, 
extended networks and a shakeout in intermediate trade, economic convergence was held to 
have evolved progressively over the second half of the century. As such, this conclusion 
fitted the view of the Dutch growth path as having been unchangingly smooth and 
sectorally balanced. 
 
Given the hold that the comparative cost argument has held over the industrialization 
debate it seems logical that its conclusions would have been tested against a wider empirical 
base of regional commodity prices and factor costs, and the evolution of these variables 
would have been compared to the chronology of growth after mid-century. Yet despite its 
influence as regards the perceived causes of industrial retardation, the comparative cost 
hypothesis has not resulted in more extensive data tracing prices over the period leading up 
to the Kuznetsian transition. As explained, the focus instead has been on transport and 
trade as measures of integration. Only the 1993 graduate thesis by De Boer combines data 
on transport costs and infrastructure with an analysis of domestic and international price 
convergence, although this is limited to that for grains and butter and uses a limited sample 
of individual cities.4  
 Equally important, even without explicit evidence the ‘post-mid-century gradualist’ 
view of economic integration has always sat uneasy with the transition to faster and 
industrialized growth from the 1860s—for three specific reasons. First, as table 5.1 shows, 
the by far fastest growth in the length of intercity roads and waterways took place before 
1860. The gradualist view therefore seems to imply that this somehow remained without 
effect. This is a particularly unsatisfactory position to take, since it also ignores that early 
efforts in infrastructural construction are likely to have had the largest economic returns. 
Moreover, the decline in actual freight rates was strongest in the post-Napoleonic years, 
falling by half before the 1830s. 

3 Horlings, Economic Development, chapter 8; Smits, Economische Groei, chapters 6 and 7 (on domestic trade and -transport). 

4 De Boer, Marktintegratie. In effect, De Boer argues that a narrowly defined ‘modern transport network’ did not emerge until 
after 1890, but in line with chapter 3 finds important improvements in agricultural price convergence during the first half of 
the century and an only limited impact of later developments in transport costs and infrastructure. 
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Table 5.1. The length of transport infrastructure and the cost of transport, 1815-1913 
 
 1815 1830 1860 1880 1895 1913 
 
Total length (km) 
Waterways 3207 3556 3949 4255 4405 4491 
Paved intercity roads 724 2314 10612 12987 13916 16213 
Intercity rail   340 1865 2383 2487 
 
Average increase per year between benchmark years (km) 
Waterways  23.3 13.1 15.3 6.0 4.8 
Paved intercity roads  106.0 276.6 118.8 37.2 127.6 
Intercity rail  0.0 11.3 76.3 20.7 5.8 
 
Transport costs (cents per ton km) 
Inland navigation 12.1 5.9 4.2 3.1 2.1 0.7 
Rail   4.5 2.8 1.8 2.0 
 
Sources: Groote, Kapitaalvorming, appendices; Horlings, Economic Development, 420 (all three-year averages). 

 
 Secondly, while infrastructural investment increased from the 1860s (having been 
higher in the 1820s as a result of the construction program under Willem I), efforts at this 
time were strongly directed towards the capital-intensive extension of the rail network and 
the improvement of main maritime links. Following the 1860 Railway Act that combined 
public construction with private exploitation over 1500 kilometers were added to the rail 
network in the next two decades. Up to this point, the economic effect of rail traffic, both on 
account of the network and the volume of goods carried, had been very small. At the same 
time, from 1863 the second Thorbecke cabinet initiated the construction of the Nieuwe 
Waterweg (opened in 1872) and the Noordzeekanaal (1876), providing direct connections with 
a greater draught between the main ports of Amsterdam and Rotterdam and the North Sea. 
The point here is that of these efforts even the extension of the rail network is unlikely to 
have improved domestic market integration in the short term. As Jan Pieter Smits has 
shown, it was not until 1880 that the share of rail in interregional transport exceeded 10 
percent.5 Table 5.1 makes it clear that it took the same period for freight rates to catch-up 
with those in inland navigation. In short, both on account of its network and the volumes 
carried, rail transport is unlikely to have had a large impact on economic integration before 
the 1880s. The changes of the 1860s thus preceded the impact of the railways and a broader 
motorization of transport; the first use of combustion engines on smaller vessels in inland 
navigation also dates to the 1880s.  
 Third and last, given the timing of the Dutch growth transition a lack of progress in 
integration before mid-century seems to imply that the economic legacy of the Republic had 
left large gaps in this respect. For the efficiency of transport to have functioned as a cause of 
retardation, the economy would have had to be relatively poorly integrated, with the 
paucity of waterways in the inland provinces being comparable in its effect with that of the 

5 Smits, Economische Groei, 180 (figure 6.1), transport output measured as the product of tonnage and distance. From 1890, the 
share of rail settled at roughly 30 percent. Also see Kuiler, Verkeer, 78-9. 
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much greater overland distances in Germany or France.6 Against this, the main textbook on 
the economy of the Republic by De Vries and Van der Woude claims that the advanced 
division of labor that formed the basis of its success was supported by an unparalleled 
degree of integration.7 Of course, it is beyond any form of dispute that the post-Napoleonic 
situation of wind-powered navigation and a paucity of paved roads and inland waterways 
as a result of the Republic’s economic configuration was vastly different from that of 
motorized transport on a much denser transport network by the end of the century. The real 
question, however, is that asking after the effect of the intermediate evolution on 
comparative costs in the economy. 
 Clearly, the drift of all this is that there is ample reason to use the new database to 
renew the debate on factor costs, input prices and industrial development. In what way 
does a more closely informed analysis of composite costs fit the dynamics of slowdown and 
industrialization? Before exploring this question, it is of importance to understand the 
economics of the comparative cost hypothesis and the wider assumptions implicit in its 
argument. First, as was readily acknowledged and to some extent documented for coal by 
Griffiths, progress in transport, trade and infrastructure formed a necessary but not 
sufficient condition for a convergence of input costs. Especially the regulation and taxation 
of markets offered wide possibilities for price gaps to persist. In an era of initially strong 
protectionism and enhanced administrative centralization these ranged from import tariffs 
and export duties to local tolls, stamp duties and excises. In the Dutch case, especially the 
latter were of importance. Although provincial taxes and internal tariffs had been abolished 
in the Batavian years, the fiscal autonomy and toll rights of the cities persisted, taking until 
the 1851 Municipal Law and 1865 fiscal reform to be overhauled. Also part of the early 
modern corporatist legacy was an enduring municipal regulation of entry and competition 
in inland navigation. 
 Secondly, in the case of imported inputs there is an international and a domestic 
component to the argument on comparative costs, and these do not necessarily run parallel. 
Trade policies, but also differences in the development of international and domestic market 
integration may account for this. Thirdly, although originally focused on coal as being of 
critical importance to technological change, a full version of the hypothesis would include 
the relative cost of all major industrial inputs—especially so since a comparative advantage 
in industrial structure is likely to be built upon those inputs and factors that are held in 
relative abundance. This entails looking not only at coal but also at the cost of for instance 
metals, raw cotton (for which all European countries depended on Indian and American 
imports) and agricultural produce. Fourth, the material inputs-part of the comparative cost 
hypothesis is based on the small open economy model. Thus, prices for inputs are assumed 
to be exogenous and only taxes, the competitiveness of domestic trade and transport, and 
transaction costs raise their local cost. For imported-dependent inputs such as coal and 

6 This position is most explicitly taken by Horlings (Economic Development, 251-98), who argues that, partly due to eighteenth 
century neglect, the infrastructural situation remained poor (with an emphasized limited capacity and connectivity of inland 
waterways) and the effective degree of integration low throughout the first half of the century. Close to this position but with 
an emphasis on the late development of railways as a result of relative costs and administrative hold-up is Griffiths, Industrial 
Retardation, 66-74. 

7 De Vries and Van der Woude, Nederland, 213ff. 
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metals this is an unproblematic assumption. But if the focus is widened to agricultural 
products, where imports were rivalled by domestic production, this is no longer so. In this 
case, prices also depend on productivity gaps and there is a potential difference in the cost 
mark-up as a result of tariffs, transport and handling, as its international component only 
applies to imports. 
 Market structures were different for factor costs.8 Immigration had long since been part of 
the economy of the Republic, but the overall labor market equilibrium was driven by 
demographic forces, internal worker mobility and the regional distribution of labor demand.9 
In other words, the price of industrial labor was endogenous and as such was determined by 
the urban labor market and the influence of the countryside: by natural increase, wage gaps 
and rural migration. This was especially true since the net natural increase of Holland’s early 
modern cities barely supported stable population numbers; it was the west and particularly 
Amsterdam that attracted labor. The same endogeneity of wages has also led the different 
arguments on the causes and effects of the high western cost of labor to invoke a more 
complex economics. The initial intellectual moves were straightforward. While as early as 1925 
Brugmans argued high taxation to have been among the main factors responsible for high 
nominal wages, it was Charles Wilson who, in a 1963 speech before the Dutch Historical 
Society, returned to the eighteenth century theme of a decline in the competitiveness of the 
Republic on account of fiscal redistribution.10 The level of especially western excises that was 
held to have influenced production costs was seen to have resulted from scale disadvantages 
in protecting the economy and its trade routes, compounded by the increase in public debt 
incurred during periodic warfare. But while later studies agreed that the underlying 
budgetary situation persisted into the nineteenth century, especially Griffiths argued that at an 
estimated 8 percent of average labor incomes, national excises around 1850 were insufficient to 
have constrained the growth of the domestic market for manufactures or to have sustained 
large comparative wage gaps. At the same time, it was stressed that when municipal excises 
were added a strong regional divergence emerged, with an overall burden that varied from 9 
percent of worker budgets inland to 13 percent in the coastal provinces and as much as 18 
percent in North-Holland.11 
 This line of debate only changed into a more complex discussion on technology and 
industrialization with Mokyr’s 1976 comparative study of the Low Countries before 1850. This 
held that the lateness of Dutch industrialization was the result of high wage costs caused by 
regional differences in agricultural productivity (at this stage still inferred from land to labor 
ratios) and higher reservation wages as a result of the urban welfare system. In this analysis, 
high wages as such did not retard industrialization, but by changing relative prices did lead 
the economy to adopt capital-intensive techniques. Moreover, since in competitive markets 
high wages have an adverse effect on profits, these were also believed to have slowed the 

8 In line with earlier debate the focus here is on labor costs. The role of capital markets and credit is discussed in relation to the 
public demand for capital in chapter 7 and against the background of saving and investment again in chapter 8. 

9 De Vries and Van der Woude (Nederland, 96) hazard the empirically informed guess that between 1580 and 1800 immigrant 
labor on average made up some 7 percent of employment. 

10 Brugmans, Arbeidende Klasse, 138; Wilson, ‘Taxation’. 

11 Griffiths, Industrial Retardation, 53, 60; ‘Role’. Also see De Meere, ‘Daglonen’, 368. Note that a single, roughly estimated wage 
of 312 guilders per year for a male breadwinner only was used in these calculations. 
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accumulation of capital in industry (note that the argument focuses on personal equity and 
abstracts from financial intermediation). The approach taken by Griffiths summarized earlier 
in turn argued that this analysis overlooked the fact that capital intensive-techniques not only 
substituted capital for labor, but also coal for peat, wind or human power. Given that the 
Netherlands were deficient in indigenous coal and iron, this resulted in the notion that the cost 
of transporting these and other materials should also be considered a critical factor. 
Nevertheless, much of this argument still hinged on early wage gaps and these, Bos asserted 
in the early 1980s, had dissipated before mid-century as a result of developments abroad. 
Later efforts in turn argued that early wage gaps were driven by regional differences in the 
cost of living that resulted from the regulated production cost of bread, further adding to the 
complexity of the argument.12 
 In sum, although the role of comparative costs in industrial retardation has been widely 
accepted, their exact significance stands undecided. While it is clear that Dutch industry 
was confronted with cost penalties that affected its competitive position, the extent and 
duration of these effects remain unclear. The main reason is that the empirical basis of the 
debate has been narrow. Thus, regional price gaps for inputs have only been traced for coal 
on the basis of incidental observations before 1850.13 Similarly, the western wage level that 
is at the heart of the argument that the cost of labor influenced the choice of manufacturing 
technology is based on static data from the industrial survey for 1819. And the asserted role 
of the cost of living in provincial wage gaps so far rests on prices for rye bread. Thus, we 
lack dynamic wage comparisons, estimates of true cost of living differentials and an 
understanding of the labor market mechanisms involved. The implications here are strong. 
After all, without a closer analysis we do not know how comparative costs and the labor 
market were related to the transition to faster growth from the 1860s. It is these issues that 
the following two chapters seek to resolve. The present chapter analyzes international and 
domestic prices for nonfactor inputs. Chapter 6 follows up on this by looking at wage gaps 
and the labor market. 
 
 
  5.2. Domestic integration and retarded growth: the Republic again 
 
Thinking about economic integration in the nineteenth century Netherlands leads us to 
consider an ambiguous situation. On the one hand, this is marked by processes which, largely 
on the basis of changes in technology, were specific to that era. The large-scale construction of 
roads, railroads and waterways, and the motorization of all forms of transport formed a main 
part of this. The same holds for the increase in the speed of communication by means of the 
electrical telegraph, newspapers and (as of the 1880s) the telephone. Both, in turn, were part of 
a wider process of not only economic but also cultural and political integration at the level of 
the nation-state. The standardization of measurement units, money and time, educational 
policies resulting in a homogenization of language and the centralization of politics in relation

12 Bos, ‘Factorprijzen’; ’Van Zanden, Rise and Decline, 127-4, and ‘Regionale Verschillen’, which tests 1819 regional wage gaps 
against differences in agricultural productivity and the price of rye bread and concludes in favor of the latter. 

13 Griffiths, Industrial Retardation, 75-7.  
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Table 5.2. Differences in urbanization by province in 1795 (in percent of the population) 
 
Criterion 2500 5000  10000  2500    5000 10000 
 
Groningen 26 21 21 North-Holland 70 67 58 
Friesland 28 10 10 South Holland 52 47 43 
Drenthe 24 0 0 Zeeland 33 21 15 
Overijssel 35 20 9 North-Brabant 16 11 5 
Gelderland 26 13 10 Limburg 28 14 14 
Utrecht 49 42 33 Netherlands 40 31 27 
 
Source: De Vries and Vander Woude, Nederland, 83, 88; data appendix A. 

 
to the electoral process were elements of this broader unification. These different aspects feed 
into country-specific stories of economic, cultural and political convergence. Germany here 
probably is the prime example. As part of the Holy Roman Empire its many kingdoms other 
than Prussia scarcely formed a political entity. Yet between July 1806, when Napoleon forced 
16 separate states into the Confederation of the Rhine, and the 1870s these developed into a 
self-conscious power.14 In the narrower field of market integration similarly strong effects 
have been found in the cases of the U.S., Russia and France—countries characterized by 
large distances and daunting natural obstacles and correspondingly strong gains from the 
transport revolution.15 
 This is also the way in which authors like Knippenberg and De Pater and Van der Woud 
have approached the history of Dutch nineteenth century spatial integration: as the transition 
of an essentially still ‘empty land’ or an ‘archipelago of areas and communities’ to a modern 
economy on the back of new nineteenth century forces.16 And sure enough, in a large number 
of respects this is a fitting characterization. At the start of our period, the eastern and southern 
provinces largely still functioned as landlocked peasant economies. In 1795, only between 5 
(Brabant) and 10 percent (eastern provinces) of the population lived in towns of at least ten 
thousand inhabitants. And at the time of the 1807 census well over half of the labor force was 
still employed in agriculture (tables 2.2 and 5.2). When the urbanization criterion is lowered to 
five thousand, these shares rise to 11 percent for Brabant, 13 for Gelderland and 20 for 
Overijssel, showing the presence of a mostly similarly small group of middle sized towns. In 
Drenthe, which was only recognized as a province in 1814, not a single concentration larger 
than four thousand souls existed at this time. Only when the criterion is lowered to a level 
above that of a larger village a more equal distribution emerges, with all provinces except 
Brabant showing population shares of a quarter or more.17 Institutional influences were also 

14 Cf. Nipperdey, Deutsche Geschichte, who famously opened his trilogy on German nineteenth century history with the 
sentence ‘Am Anfang war Napoleon.’ 

15 On price convergence, market integration and economic development in France see Chevet and Saint-Amour, ‘Market 
Integration’ and Ejrnæs and Persson, ‘Market Integration’; on Russia Metzer, Railroad Development; on the U.S. Coelho and 
Shepherd, ‘Differences’ and ‘Impact’. 

16 Knippenberg and De Pater, Eenwording; the quote is the title of chapter 2; Van der Woud, Lege Land (‘empty land’). 

17 At some 3 and 4 thousand people, the largest towns in Drenthe at this time were Hoogeveen and Meppel, which accounted 
for some 17 percent of its population (Gras, Geschiedenis, 191). 
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behind these geographic patterns. After having been under the direct control of the States 
General for over a century and a half, the changed constitutional status of Brabant had a large 
economic impact, if only because of the abolition of the internal tariff. Limburg did not even 
become a definitive part of the Netherlands until the 1840s. And equally true, it was only in 
the nineteenth century that a wide range of strong administrative and technological forces 
could be made to work. 
 Yet on the other hand it is in the Dutch case if anywhere that we are confronted with the 
influence of an elaborate inheritance in this respect. In view of what we now know about the 
functioning of the Republic it would be deeply unwarranted to see the early nineteenth 
century economy as a near tabula rasa of economic integration. As described in chapter 2, from 
the early seventeenth century forward patterns of comparative advantage can be observed in 
industry and agriculture, with migrants, grain, cattle and semi-manufactures moving between 
the inland gewesten and the western core of the United Provinces. Not only did the 
seventeenth century cities largely expand on this basis, with migrants being recruited from as 
far-off as Westphalia and Flanders (overseas even from Norway), but similarly extensive 
linkages existed outside labour markets. Cattle was driven overland from as far as Holstein to 
be fattened in Holland itself, specialized arable agriculture in Zeeland and Groningen 
competed against Baltic grain imports, and rural industry located as deeply in Brabant as 
Tilburg and Helmond produced wage-intensive yarns to be processed in western industry. In 
their authoritative survey, De Vries and Van der Woude even go so far as to conclude that in 
the case of the Republic ‘the existence of a national economy became a practical reality before 
it also became a political one.’18 
 The economic integration of the Republic was driven by the density of natural waterways. 
Not only did the urban west have a coastline that connected it with Zeeland and the north, but 
even more so than today it was suffused with rivers, canals and open surfaces. The Zuiderzee 
connected the ports of northern Holland with the western edges of Friesland, Overijssel and 
Gelderland, the Haarlemmermeer provided a hub for sailing vessels provisioning Holland’s 
cities, and the delta of the Meuse and Rhine further to the south allowed for goods to be 
brought up and down all of the mutually connected major rivers. Especially the Zuiderzee 
functioned as a crossroads of interregional trade, with regionally specific freighters 
maintaining regular services. Between 1645 and 1800, 22 to 26 ships laden with peat, cattle, 
agricultural produce and hay on average crossed the Zuiderzee each day from Meppel and all 
smaller west-Overijssel ports alone.19 At the same time, with 800 departures each week the 
strongly regulated beurtvaart system serviced 121 destinations along the main rivers and in the 
west, north and southeast. As such, it employed between 5 and 10 percent of the active male 
population in main distributional hubs such as Gouda and Dordrecht or regional centers like 
Meppel and Gorinchem. 
 However, the same early modern dependency on water transport also determined the 
ambiguous quality of the Dutch transport network. Natural endowments made the density of 
waterways much lower in the inland provinces. Although the main rivers Rhine, Meuse and 
IJssel flowed at the edges or through most of these (the exception is Drenthe), especially in the 

18 Lesger, ‘Interregional Trade’; De Vries and Van der Woude, Nederland, 213-31. 

19 This estimate uses an annual average of ‘7000 to 8000’ from De Vries and Van der Woude, Nederland, 225, in turn based on 
Lesger ‘Interregional Trade’. The daily average excludes only Sundays, not other religious feasts or winter conditions. 
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eastern provinces and Brabant large hinterlands lacked streams suitable to navigation. In 
Overijssel, shallow waters were even dammed to temporarily increase their draught, allowing 
flat-bottoms to navigate. Until the 1830s, when not only the road from Hengelo to Deventer 
(1827) but also that from Almelo to Zwolle (1834) were completed, this form of transport, 
known as the zompvaart, largely outcompeted road transport connecting the region with the 
Zuiderzee and the river IJssel.20 The main cities in the inland regions that could be reached by 
water were spread along an arc that stretched from Breda in the southwest, along to Den 
Bosch, Nijmegen, Deventer, Zwolle and Meppel in the east. Behind these, however, 
hinterlands fanned-out that faced a near complete dependency on as yet less inefficient road 
transport. In addition, the autonomy of the gewesten, the dependent status of the south and the 
fact that poorer regions were not part of the international transport system had prevented this 
situation to be invested in, either on a public or a private basis. Only with the growth of peat 
extraction in the northeast had initiatives sprung up to improve the necessary waterway 
connections to the Zuiderzee. 
 A close view of the interregional pattern of water transport in the early years of the 
nineteenth century is afforded by the data on port movements that was gathered in 1811 and 
1812 as part of the French Empire’s hunger for economic statistics. For each ship registered, 
the records detail the points of departure and destination, the size of the crew, capacity and 
the nature of the cargo. Based on data for 8,246 vessels, Edwin Horlings used this elaborate 
source to reconstruct the main flows in inland navigation.21 The results show that the uneven 
structure of the network was reflected in the relative volumes transported. The main route was 
that between Rotterdam and Amsterdam, with over 500 thousand tons being shipped between 
these destinations each year. From these principal ports large flows in turn made their way up 
and down the Zeeland delta in the south, and to and from the towns north of Amsterdam at 
the other end. Of a somewhat smaller order of magnitude was the total volume of goods 
carried between the combined ports of the Zuiderzee. Across the main rivers from Rotterdam 
a still more limited volume of between 100 and 200 thousand tons was transported—a flow 
that would expand from the 1831 Treaty of Mainz and the liberalization of Rhine shipping that 
eventually followed from the 1840s. Volumes of up to 50 thousand tons crossed Brabant from 
Rotterdam and Zeeland, and into the eastern and northern provinces from the eastern coast of 
the Zuiderzee. These same flows also did not lead to an even distribution of trade. Between 80 
and 95 percent of all traffic in the northern provinces and North-Holland was destined for 
other northern ports. Similar figures held for the share of southern ports in the numbers for 
Zeeland and along the main rivers. 
 The second main influence that qualified the infrastructural inheritance of the Republic, 
besides its geographic bifurcation and limited connectivity, sprang from the nation’s 
institutional make-up. As a result of the decentralized structure of administration and 
taxation, the extent of integration was lessened by levies and the regulation of trade and 
transport. Efforts to improve upon the infrastructural situation were confronted with forms of 
resistance that were rooted in these same structures. Especially the tolls and staple rights of 
individual cities not only burdened transport directly, but also provided a motive for 

20 Schutten, Varen, 23-4. 

21 Horlings, Economic Development, 272-9 Original records in ARA, Ministerie van Binnenlandse Zaken 1796-1813, 958-9; ANF, 
F/12, 1735A-1739. 
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obstructing more effective routes. In this way, the Frisian States in 1778 for example 
approved the construction of the Opsterlandsche Compagnonsvaart, but opposed the plan to 
extend this so as to link Drenthe’s Hoofdvaart with the Zuiderzee port of Lemmer. Similarly, 
Zwolle up to 1809 opposed the more direct route provided by the construction of the 
Dedemsvaart, just as Den Bosch resisted requests to improve provincial infrastructure that 
would detract from its regional staple function until the 1820s.22 The Batavian Revolt broke 
through some of these restraints. The internal tariff barrier with the south was lifted in 1796. 
Apart from formally abolishing the guilds, the 1798 unitary constitution forcibly lowered a 
great number of tolls. And in 1806 the license tax (patentbelasting) harmonized the financial 
threshold to all occupations.23 Yet with the municipal core of the corporatist legacy still largely 
intact, most problems carried into nineteenth century. The abolition of the transporters’ guilds 
and deregulation by Royal Decree in 1818 did not prevent municipal authorities to retain 
much of their hold. The problem of local resistance against the alteration of shipping routes 
and the construction of railways would only be solved with the 1851 Municipal Law, and 
local tolls would only yield to the repeal of fiscal autonomy in 1865. Before this, success 
depended on negotiation and compensation. In this way, Louis Napoleon in 1808 and 
Willem I and his governor for northern Holland, Tets van Goudriaan, in 1823 realized 
adaptations in the route between Amsterdam and Rotterdam that involved the positions of 
Gouda and Haarlem. These involved compensating schemes that redistributed toll revenues 
or allowed duties to be increased.24 
 
Especially Horlings and Griffiths have adopted the skewed nature of transport infrastructure 
and the administrative resistance to change as the core of their argument that the efficiency of 
Dutch domestic trade and transport was much poorer than has traditionally been argued and 
continued to be so throughout the first half of the nineteenth century.25 This in turn is held to 
have resulted in a comparative disadvantage (and implies restraints on the extent of the 
market for finished goods and the division of labor). Moreover, in arguing their point these 
authors added the notions that the practical usability of water infrastructure was poor as a 
result of neglected maintenance, while road transport remained strongly underdeveloped as 
well as inherently ineffective. 
  With regard to waterways a range of circumstances has been pointed out that detracted 
from their functionality in the light of nineteenth century demands. Smaller rivers and canals 
suffered from shallow water in summer and freezing in winter. The same dependency on 
wind and water also caused delays in waiting for the former to veer, or in resorting to towing. 

22 Examples from Van der Woud, Lege Land, 119-24; Horlings, Economic Development, 261-2. 

23 Knippenberg and De Pater, Eenwording, 96. As chapter 2 explained, it took until 1818 before the guilds were fully disbanded. 
However, especially in transport increasingly sidestepped restrictions such as the beurtvaart system of a monopoly for regular 
cargo on designated shipping routes and regulation on the basis of local licensing persisted even after this. By then in an 
obsolete state, these were formally abolished in the 1880 Law on the Means of Public Transport. Also see Wiskerke, Afschaffing 
and Fuchs, Beurt- en Wagenveren, 363. 

24 Filarski, Kanalen, 231-2; 255-65. These negotiations involved the construction of the Overtoomse sluis that created a direct link 
between Amsterdam and the Haarlemmermeer, and the Amstel-Drechtkanaal and Aarkanaal, which established a shortcut with 
the Gouwe and the lower Hollandsche IJssel towards Rotterdam. 

25 Horlings, Economic Development, 251-4; Griffiths, Industrial Retardation, 66-74. Also see Van der Woud, Lege Land, 96. 
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Moreover, Horlings cites evidence from Gelderland and the north to the extent that in 
numerous places bridges were too low to allow for deck loads or to be navigated at all at high 
water. As a result, the physical properties of waterways, from the depth of canals and the 
width of locks to the height of bridges, determined the type of the vessel used in the various 
regions. At the points where these systems connected, this in turn called for transshipment. 
The main complaint, however, is that of an inadequate capacity as a result of silting. Many 
small waterways, inland ports and the Maas, Lek and IJssel are argued to have lost in draft 
and transport is seen to have suffered from delays as a result of the need to lighten. This poor 
state is attributed to neglected maintenance under the influence of coordination failure 
between the gewesten and deteriorating public finances. The context of a stationary economy 
would account for this, especially from the 1780s when interest rates rose in response to an 
unsustainable debt and political instability. The deficit-riddled Batavian years formed the 
apogee of this development.26 
 An even darker story is told with respect to the quality of road infrastructure. In the 
coastal rim, the prominence of water transport had led to underdevelopment of the road 
system. Interregional roads were scarce, as those that existed had mostly been constructed for 
the purpose of short–distance transfers.27 In the inland regions that depended on road 
transport, the state of the network exacerbated its disadvantages in cost and speed. Few 
metalled roads existed, and where paving had been applied it mostly consisted only of rubble. 
The main network of interregional roads was that of the Hessenwegen, which was geared to 
international transport. Most of these ran from the eastern border to Utrecht and Amersfoort, 
where goods were transferred onto barges in the direction of Amsterdam. Yet these, too, were 
largely unpaved so that erosion was strong and on the central heathlands tracks eventually 
became spread across a wide corridor.28 In all cases, roads were vulnerable to wet weather and 
heavy traffic, causing them to be of reduced service during especially the autumn and early 
spring. The spread of this state of affairs serves to indicate its significance. No paved roads 
existed in Overijssel, Drenthe, Friesland and Groningen until between 1821 and 1827. It was 
only in 1822 that a fifty-kilometer clinker road connected the heart of Zeeland with Brabant. 
As already stated, it took until 1834 before the Zuiderzee coast was linked to the eastern 
border with Prussia. And in the south Breda was not connected to Den Bosch by means of a 
paved road until the 1840s.29 
 The main source for these findings is what is typically referred to as the Goldberg 
inquiry. Named after the Batavian Agent for National Economy, Johannes Goldberg, it was 
based on questionnaires sent out in 1800 to all municipal authorities, inquiring into the state of 
trade, transport, land-use and manufacturing. In addition, Goldberg, a former Amsterdam real 
estate agent, travelled the country for five months to establish the same type of data. As an 
early statistical effort, it is incontestable that his results do reflect actual situations. However, 
Goldberg’s actions were also seen as an attempt to list sources for taxation, to appropriate 
common grounds and as the necessary basis to allocate funding under a newly centralized 

26 Griffiths, Creation, 518; Van der Woud, Lege Land, 96; Horlings, Economic Development, 210-1, 252, 287-96. 

27 Schmal, ‘’s-Rijks Groote Wegen’, 78-9. 

28 Fockema Andreae, ‘Hessenwegen’. 

29 Fuchs, Beurt- en Wagenveren, 337-8; Fokker, ‘Bijdrage’, 363; Van Deventer, ‘Kunstwegen’, 266; Jacobs, ‘Verkeerssituatie’, 73. 
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economic policy.30 In short, there was a clearly perceived motive for self-interested answers. 
Specifically with respect to maintenance it therefore is hard to say to what extent a new 
situation had emerged. The investment program of the 1820s, which included dredging and 
harbor reconstruction, suggests that policy makers did perceive the situation as problematic. 
At the same time, the problem of silting had always existed and as such presented a structural 
problem rather than an acute one. In the early years of the eighteenth century (between 1701 
and 1709) the Pannerdensch Kanaal was for instance dug to secure the flow of water into the 
IJssel and Nederrijn. An agreement even existed that the former was entitled to one ninth of 
all Rhine water. 
 More importantly, there is no empirical evidence to support the notion that over the 
longer term domestic market integration was on a regressive trend. In the absence of data for a 
wider set of homogeneous goods the evidence here is limited to that on market prices for 
grain. Figure 5.1 shows the coefficient of variation for the price of rye for a sample of five cities 
over two centuries—from between the Twelve Years’ Truce and the Peace of Westphalia to the 
1830s. In line with various indicators calculated earlier by Van Iperen and Zuidervaart, it 
shows an advanced degree of convergence from an early stage, but no long-term trend of 
closer integration or divergence. Rather, it reflects incidental conflicts and bouts of internal 
strife, as well as longer periods of commercial instability.31 The string of conflicts between the 
1672 Rampjaar, which saw invasions in the south and east, and the 1713 Treaty of Utrecht seem 
to be reflected in an extended divergence. Being partly conducted in the grain producing areas 
south of the Republic and at sea, the wars fought by Willem III and the War of the Spanish 
Succession affected markets in a structural manner. After this, convergence again increases, 
but with incidental shocks. This was for instance the case during the War of the Austrian 
Succession of 1747, when the south was again beleaguered by the French (leading to an 
Orangist restoration), and the subsequent Seven Years War. But the effects are even more 
explicit for the years of the Patriot- and Batavian Revolt and those of the Napoleonic Wars. 
Visible are not only the 1795 invasion and the associated civil unrest, but also the impact of the 
1802 Treaty of Amiens and the Continental blockade after 1806. What this shows is that the 
extent of market integration, at least for grains, was sensitive to the stability of imports and 
domestic supplies. With variations in either, the role of these respective flows shifted and 
transport costs drove local prices wider apart. 
 It should also be considered that the activist centralism of Batavian rule did already usher 
in an early policy of road building. In 1815, the government advanced 450 thousand guilders 
for the construction of roads on several main routes—among which that from Amsterdam to 
Brabant. It supplanted this with a comprehensive plan in the following years, backing it with 6 
million guilders. Even more fundamental, what problems there might have been with bridges, 
locks and tolls, these did not come close to the construction costs, meandering routes and 
limited capacity of the English canals that supported the Industrial Revolution. Nor was the 
Dutch waterway system exceptionally poor or costly in the light of the much larger overland 
distances that had to be covered in continental Europe. Returning to the earlier parallel, in 

30 Schama, Patriots, 381-2; Van der Woude, ‘Ontstaan’; Lintsen, Geschiedenis VI, 48-9. 

31 Van Iperen and Zuidervaart, Onderzoek. Using series for a maximum sample of nine cities (of a strongly varying length) and 
twenty-year intervals, these authors employ correlation coefficients, standard deviations and collinearity statistics to examine 
convergence in grain prices between 1535 and 1904. 
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Figure 5.1 The variation in annual market prices for rye in Amsterdam, Utrecht, Groningen, Arnhem 
and Assen, 1636-1836 (in percent of the average price) 

Sources: pre-1800: Posthumus, Prijsgeschiedenis I and II; Bieleman, Boeren; personal archives N.W. Posthumus at the NEHA, Box 407 
I, File KA 691 1-4; Heringa, ‘Marktprijzen’; as of 1800: data appendix B.  
 

Germany and France the interregional flows of agricultural produce and natural resources 
required to support a greater division of labor first had to be gathered across vast areas before 
these could be driven, shipped or floated to the cities by means of trunk roads or incidental 
waterways. In this way, wheat from Picardy and wood from the Morvan region reached Paris, 
just as rye from the northern plains and coal and metals reached Berlin (with the Finowkanal 
from the 1740s that connected the Havel and Oder as an early artificial waterway). Likewise, 
with a much greater density of waterways long since in place in the Netherlands, it was only 
in 1761 that the first major English canal—the Bridgewater canal between Worsley and 
Manchester—opened. The actual Golden Age of canal building is typically placed between the 
1770s and the 1830s, with each construction project requiring its own Act of Parliament. By 
the latter decade the network covered some 4000 kilometers, or about 3 kilometers per 100 
square kilometers of land surface—a third of the same number in the case of the 
Netherlands.32 And if Dutch tolls were troublesome, it was exceptionally high income from 
tolls that caused proposals for English canals to be put forward by investors interested in 
dividends as much as by businesses that would profit from cheaper transport. Moreover, 
early standard locks were no more than 7 feet 6 inches (or 2.3 meters) wide, expanding to 15 
feet in the nineteenth century. This limited the size of the longboats and the quantity of 
cargo, causing the canals to become uncompetitive relatively swiftly. Even so, it was only in 

32 This includes the English (rather than British) land surface only. 
  



254     Chapter 5 
 
 

the 1850s that the rail network was well established (about three decades before the 
Netherlands) and the role of canals declined.33 In Germany, unmotorized road transport 
could never be replaced by inland navigation to a similar extent. It was the coming of the 
railways that achieved this. Even between 1875 and 1900 the share of waterborne transport 
still increased.34  
 
All in all, the Dutch transport network at the start of the nineteenth century may have been 
uneven, it lagged in the development of road transport and it was probably characterized 
by a neglected maintenance of waterways sensitive to silting. Yet in comparative terms it is 
hard to see how its coastal part could fail to have been advantageous for an extended 
period, while the situation inland at worst corresponded with the continental norm, 
especially so since distances to water were much smaller than in any other country apart 
from Britain and Denmark. But if the legacy of the Republic raised the starting point of the 
west and the inland situation was unexceptional, what remains of the role of domestic 
integration in the retardation debate? 
 The long favorite answer to that question pertained to the slow development of 
railways. The first service having opened in 1839, by 1850 the only routes in existence were 
those between Amsterdam and Rotterdam, and Amsterdam and Arnhem, carrying almost 
only passengers and mail. The amount of cargo effectively accounted for less than one 
percent of that carried by water until the 1860s. And although the 1860 Railway Act signaled 
the start of a structural extension of the network, even by 1870 the major rivers had not been 
crossed and cargo output still accounted for less than 10 percent of that in rail and navigation. 
Only after 1880 did this share increase rapidly to reach a third by the 1890s. With the causes of 
this slow development being attributed to a combination of missing legal provisions, high 
construction costs and debt overhang in public finance, this argument worked for as long as 
industrialization was held to have emerged from the 1890s.35 But with this chronology 
giving way to that of a much earlier transition, the view that the unfurling of railways ran 
parallel to industrialization has become untenable. Only in the 1850s, at the depth of the 
Dutch industrial standstill, was there a brief period in which the Belgian ‘iron Rhine’ and 
above all British rail gave rise to a competitive disadvantage that may have hampered the 
transition to faster growth. Even the much larger and at this time still much less affluent 
German Confederation surpassed the Netherlands in terms of track per surface during these 
years. Of course, none of this is to dispute the role of infrastructural investment during the 
second half of the century, but the transition to industrialized growth did not depend on a 
prominent role for cargo-by-rail. Likewise, when by the 1850s the British rail network became 
competitive, growth in industrial production and employment were slowing and the 
Industrial Revolution was past its peak.36 

33 All observations from Hadfield, Canal Age. Dutch data as in figure 5.2 and from Overvoorde, Geschiedkundige Atlas. 

34 Uhlemann, Kurfürst, 14. Output in German navigation increased from 2.9 to 11.5 billion ton-kilometer. In rail it increased 
from 10.9 to 36.9, with a near constant network of waterways and an increase in rail of 75 percent. The resultant 27 and 31 
percent allocated in navigation compare to 91 and 67 percent for the Netherlands (Smits, Economische Groei, figure 6.1). 

35 Boom and Saal, ‘Spoorwegaanleg’; Griffiths, Industrial Retardation, 71-4; Fritschy, ’Trekvaarttechnologie’; ‘Spoorwegaanleg’; 
Van den Broeke, Financiën.  

36 Crafts, ‘Industrial Revolution’, 49; Dean and Cole, British Economic Growth, 142-3. 
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Figure 5.2 The development in waterways and intercity roads, 1800-1913 (in kilometers) 

Sources: Groote, Kapitaalvorming, data reconstructions underlying chapters 5 and 6. 

 
 The motorization of inland navigation took until the same period. Here, too, it was only 
from the 1880s that the sector made the move from steam to early combustion engines. These 
had the clear advantage of allowing to be installed in smaller ships with a low draught. The 
fact that the sailing vessels of many small shippers were not scrapped also led to an excess 
supply that caused a strong decline in freight rates (see table 5.1). As a result, although growth 
in rail transport was high, by 1890 this still contributed only a quarter to overall transport 
output. Cargo-by-rail in turn made up only half of this share. The implication of this 
chronology of technology and markets is that for a long time progress in market integration 
remained dependent on freight rates and the network in inland navigation, and on the 
extension of intercity roads. 
 Accordingly, the hypothesis of a failure of the Dutch transport system ultimately revolves 
around the extent of change in infrastructure and market efficiency before the 1860s (with a 
limited additional role for the adoption of steam in river shipping). As a result of the efforts 
devoted to the reconstruction of investment, we can trace the development of the networks in 
both water and road transport. Figure 5.2 depicts the effective length of navigable waterways 
and paved intercity roads between 1800 and 1913. It shows that waterway construction 
peaked in the 1820s, shortly in the 1840s, from the mid-1850s forward and then again in the 
1870s. The first of these efforts was of course the result of the infrastructural investment 
program initiated by Willem I, which undoubtedly was the principal infrastructural event of 
the first half of the century. Strongly concentrated in time, and therefore with a strong effect 
on public finances, a total of 307 kilometers was completed between 1824 and 1829. This 
added over 9 percent to the total, at an overall cost of 28 million guilders (50 million if the 
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south is included), or 6 percent of domestic product.37 Of this amount, 4 million was spent 
on the dredging and the extension of the harbor of Amsterdam to counter silting and to 
accommodate the increased size of freighters. An even heftier 11 million was devoted to the 
80 kilometer long Noord-Hollandsch Kanaal (started in 1819) that sought to provide the city 
with a more direct approach—all very much part of the attempted resuscitation of the early 
modern economic model. Beyond this, however, the program also sought to extend inland 
connections. In the formerly Habsburg provinces this frequently had the primary goal of 
facilitating the transport of coal, leading to the construction of for instance the canal 
between Brussels and Charleroi. In the north, the connectivity of Amsterdam, Rotterdam, 
Middelburg and Zwolle was improved both through the extension and dredging of existing 
waterways, and the construction of the Keulse Vaart and the Kanaal door Voorne. Inland 
construction also included improving connections with the south, but here 1830 secession 
initially blocked and then limited the flow of traffic. More narrowly serving domestic 
transport were the northern part of the Zuid-Willemsvaart (flowing laterally to the Meuse 
from Maastricht to Den Bosch over 123 kilometers, thus connecting the lower Maas region 
with Brabant and Rotterdam), the Zederikkanaal that connected the Lek at Vianen with the 
Merwede at Gorinchem, and the eastern Griftkanaal that replaced the shallow IJssel between 
Apeldoorn and Hattem. 
 The significance of the investment program of the 1820s for domestic integration is 
debated—albeit on the basis of infrastructural and exploitation data alone. It is well known 
that the returns on the exploitation of the new northern canals were much lower than those 
in the southern provinces. Whereas the canals that connected the Walloon mines with 
centers of industry and population were mostly successful, developments in the north 
lagged behind expectations. In the first years, the net return on capital in the northern case 
varied between a mere 0.5 and 1.5 percent, whereas for the Belgian canals it hovered around 
10 percent.38 This held above all for the costly Noord-Hollandsch Kanaal, but also applied 
elsewhere. Moreover, from the start the ‘narrow dimensions, sharp bends, small locks and 
weak embankments’ of the new inland connection to Amsterdam made it impractically 
slow and under-capacitated for sea-going vessels.39 Similarly, the many locks and bridges 
that covered the Zuid-Willemsvaart have been criticized as having inhibited the growth of 
transport. And just as plans were drawn up to replace the Noord-Hollandsch Kanaal from as 
early as the late 1840s, the Kanaal door Voorne swiftly proved to be undersized.40 This caused 
these waterways to be replaced by the Noordzeekanaal and the Nieuwe Waterweg opened 
between 1872 and 1876. 
 The debated question is whether the disappointing returns were due to high charges 
and the usability of the new canals or resulted from a lack of demand. Of course, limited 
traffic detracted from the efficiency of investment and the underlying fiscal policy. But 
given the earlier observations on the relative cost and speed of transport elsewhere and the 
broadness of the Dutch waterway network, the cost argument is unlikely to have had much 

37 Groote, Kapitaalvorming, data supporting figure 6.2; Filarski, Kanalen, 15; Van Zanden en Van Riel, Nederland, 133. 

38 Filarski, Kanalen, 348-56. 

39 Griffiths, Industrial Retardation, 68. 

40 Cf. Horlings, Economic Development, 258; Van der Woud, Lege Land, 128-9, 131. 
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of a comparative bearing. Against this, the economic slowdown observed adds to the 
credibility of the demand argument. Furthermore, early redundancy also prevailed among 
English canals obsoleted by railway construction. And while it is true that its selection of 
projects was dominated by the interests of especially Amsterdam and fewer resources were 
devoted to regional waterways, this does not stretch to the conclusion that the program of 
the 1820s did not matter. It cannot be sustained that improving main harbors and extending 
the waterway network by a tenth failed to have an impact on the efficiency of transport 
even in the longer term. 
 The first boom in infrastructural investment ended with the practical consequences and 
financial strains of the 1830 Belgian secession. In the run-up to the 1829 debate on the ten 
yearly ‘ordinary’ budget the King’s financial problems had already become apparent, and 
the secession worsened these conditions. Even during the second half of the 1820s attempts 
to attract private funds for further projects had failed because construction costs had 
frequently exceeded projections; deficits that were shifted to the Amortisatiesyndicaat in the 
north and the Société Générale in the south. It was only from 1839 that major new projects 
came to fruition, with a much more active role of the provincial authorities—especially in 
the eastern provinces. According to Groote’s reconstructions, only 17 kilometers had been 
added in waterways since 1830, while 158 would be completed up to 1847. From the 1850s a 
further spate followed, and by the early 1860s some 400 kilometers (11 percent) had further 
been added to the network. In the 1840s this included the belt canal of the Haarlemmermeer 
then under reclamation, a further stretch of the Dedemsvaart, the Oegstgeester Kanaal, the 
Uithuizerdiep, the Beilervaart and the Eindhovenskanaal—nearly all located in the east and 
south. From 1854 these were followed by the Oranjekanaal, the Overijsselsch Kanaal and the 
Hoogeveense Vaart in the east, and the Noordervaart and Peelvaart in eastern Brabant. After 
this, construction persisted but became more evenly spread, especially in the 1870s and 
1880s. The remaining concentrated output was that of the mid-1870s, which, as pointed out 
earlier, concerned the replacement of the principal connections with the North Sea. The 
overall nineteenth century increase amounted to 1300 kilometers. The main point here is 
that over half of this was realized between 1814 and 1860 at an average of 16 kilometers per 
year, against 10 in the years up to 1913.41 Moreover, after having fallen fastest in the years 
before 1830, the decline in freight rates up to 1860 was no slower than it would be in the 
years up to 1880. Only after this, with broad motorization and a developing surplus 
capacity, did it accelerate (table 5.1). 
 The second main aspect of this debate to consider concerns the development of road 
infrastructure. In the southern Netherlands the second half of the eighteenth century had 
seen important progress in the construction of a system of paved roads.42 In the north, 
where transport by water dominated in the west and fiscal decentralization hindered 
investment in the poorer inland regions, efforts in this field lagged behind. Although 
strongly restricted in their outlays by mounting deficits, Batavian rulers had started several 
projects aimed at the construction of metaled intercity roads before 1813. Seeking to 
integrate both parts of his realm, this policy was continued with force by Willem I. The first 

41 All data from Groote, Kapitaalvorming, chapter 6, based on successive editions of the Verslag Openbare Werken. If 1850 is used, 
average construction changes to 15 and 12 kilometers per year. 

42 Buyst et al, ‘Road Expansion’. 
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joint 1815 budget, as noted, already contained an earmarked sum for this purpose and in the 
following year this was extended to an integral plan for a system of national roads. This was 
put into force by Royal Decree in August and the Staatsblad for January 1817 announced that 
6 million was to be reserved for this purpose. With the start of the ten-yearly budgets in 
1819, responsibility for maintenance was transferred to the provinces, which were granted 
the toll revenues for this purpose.43 In this situation, the development of roads assumed the 
character of removing administrative obstacles and organizing cofinancing, leaving 
implementation in the hands of the provinces. In the next forty years, this decoupling would 
lead to an early boom in road construction. 
 As figure 5.2 shows, nineteenth century road building activity can be subdivided into 
three periods of a varying intensity. The first of these lasted from the first Batavian efforts to 
the completion of the first major projects under Willem I in the mid-1820s. During these 
years, an average of 38 kilometers was added each year. The second period, which exhibited 
the by far swiftest growth, lasted up to 1860, with an average of 275 kilometers per year. In 
the last five decades before the First World War this number again declined to 106. Even 
though capital formation in roads amounted to just over a third of that in waterways, nearly 
ten thousand kilometers of paved intercity roads were added in the 45 years after 1815, 
against five and a half thousand in the remaining 53 years up to 1913.44 From the start, 
inland regions such as Brabant and Overijssel claimed a large share of these extensions, with 
strong effects on economic integration being noted by contemporary authors such as Attema 
(1863, on Friesland) and Van Deventer (1859, on Overijssel), and by early historians such as 
Verberne (1947, on North-Brabant). In Overijssel alone, between 1820 and 1859 3.4 million 
guilders were spent on roads, leading to the construction of 673 kilometers.  
 The importance of these developments, which have been downplayed on account of the 
assumed inefficiency of road transport, should be emphasized.45 As British historians like 
Gerhold, Chartres and Turnbull have documented, by the late eighteenth century 
improvements in wagon construction and the surfacing of roads had strongly reduced the 
disadvantages of this form of transport. In fact, they argue that roads should be central to our 
understanding of the early industrializing British economy.46 Even more importantly, the 
economic impact of road building is borne out by the empirical facts. In a recent paper, Martin 
Uebele and Daniel Gallardo-Albarrán use a gravitational model to show that for a sample of 
31 cities in Westphalia, access to paved roads strongly mattered to the convergence in grain 
prices after 1830. Earlier, Buyst, Dercon and Campenhout found similar results for the 
southern Netherlands in the second half of the eighteenth century, even though 
infrastructural benefits were promptly taxed away by its Habsburg rulers.47 A 
reconstruction of the chronology of road access for individual cities would be needed to run 

43 Griffiths, Industrial Retardation, 69.  

44 Groote, op. cit., 133.  

45 The exception is Van Zanden, Economische Ontwikkeling, 148. 

46 Chartres and Turnbull, ‘Road Transport’; Gerhold, Road Transport; Barker and Gerhold, Rise. Chartres and Turbull among 
other things show how wagon capacity increased from one and a half ton in the mid-seventeenth century to as much as 6 tons 
by 1800. The use of these wagons in turn depended on improved paving, paid for by turnpike tolls. On the impact of English 
turnpike roads on freight charges and travel times see Bogart, ‘Turnpike Trusts’. 

47 Uebele and Gallardo-Albarrán, ‘Paving the Way’; Buyst et al., ‘Road Expansion’. 
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a similar statistical test for the Netherlands. However, given the chronology of especially 
inland road construction after 1820 and the convergence of grain prices found in chapter 3, 
the odds are strongly stacked in favor of a more prominent role for road transport in early 
nineteenth century integration. 
 The last point to be made is that the first half of the century undeniably also saw 
technological and organizational changes in transport. Early technological improvements 
were limited to the main rivers. Steam-driven ships were used from 1823, when a group of 
Rotterdam entrepreneurs led by Gerhard Roentgen founded the Nederlandsche Stoomboot 
Maatschappij. After having secured a first concession for a service on Antwerp it also obtained 
one for traffic on Arnhem and Nijmegen. Within two years Amsterdam saw the foundation of 
a similar enterprise, while from 1826 the regular beurtvaart also founded steam-driven services. 
Competition and pressure on rates ensued. By the second half of the 1830s, NSM freight rates 
had come down to near equality with those of the Rotterdam beurtvaart in metals and coffee, 
but higher rates still held for bulk goods such as sugar and timber, so that the use of steam 
remained selective, based on its advantage in speed. The breakthrough came in the 1840s, with 
the introduction of iron-hulled barges that were designed to be towed behind steamships and 
the decision (in 1841 and 1846) that concessions in steam shipping were within the remit of the 
Ministry of Economic Affairs rather than local administration. As a result, the fate of sail on 
major routes was quickly sealed and a much wider transition was set in motion: by 1850 37 
companies ran 75 steamships that connected cities on 40 routes.48 A further liberalization of 
Rhine shipping, where regulation had featured not only tolls and preferential rights but also 
transit charges, was realized in 1850. The system of local transport licenses and designated 
cargo would remain in force until abolished by law in 1880 (with earlier amendments in 
1819, 1829, 1841 and 1846). Yet from the Batavian statutory revisions forward a growing 
share of trade escaped its grip, and by the time of its formal abolition the system had long 
since become obsolete.49 
 All preceding observations form a way of drawing circles around the notion that we 
cannot coherently argue for a failure of the Dutch early nineteenth century transport system 
on the basis of infrastructure and freight rates. We can measure it against the standard of a 
‘modern transport network’ and tell stories about how, in transferring their manufactures to 
Zwolle and from there across the Zuiderzee to western markets, Enschede textile producers 
had to use indirect routes before being ripped on the last leg by the monopoly of the 
zompvaart. But the Dutch road system was substantially extended before mid-century and a 
wider dependency on overland transport over much longer distances prevailed in France, 
England and neighboring Westphalia. From the vantage of the retardation debate such 
efforts, therefore, are beside the point. They offer no basis to argue that the economy was 
poorly integrated in a comparative sense and remained so throughout the first half of the 
century, resulting in a disadvantage in costs and the extent of the market (and thus in 
specialization and scale effects). This cannot be upheld on the basis of the infrastructural 
inheritance, which until railways became a competitive option (which, to judge by Britain, 
was not before 1850) was advantageous in the west and no worse than the continental 

48 Data on freight rates and the proliferation of steam shipping from Griffiths, Industrial Retardation, 68. 

49 Cf. Horlings, Economic Development, 277, who shows large shares of cargo to already have escaped the system in the 1810s. 
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standard inland. It cannot be argued on the basis of late railways, since their effect was long 
predated by the transition to faster growth. And it cannot be defended by a lack of change 
in infrastructure. 
 Of course, the lesser efficiency of the transport system in the inland provinces added to 
the cost of industrial inputs, which also was of significance to the choice of technology. The 
point, however, is that the necessity to import inputs would have resulted in such a 
disadvantage under any early nineteenth century transport system, especially for materials 
with a high bulk-to-value ratio—a quality that certainly applies to coal. The inference is that if 
arguments on market integration are to have a role in the industrialization debate, we must 
analyze things in terms of outcomes. Especially in the ambiguous Dutch case we should 
examine how large price gaps actually were and how they evolved. I start this by looking at 
the international component of comparative costs. 
 
 

  5.3. How wide were international price gaps? 
 
Answering the question how large and widely spread the comparative disadvantage in 
inputs costs actually was starts by identifying the self-imposed burden on imported inputs 
as a result of commercial policy. This also gives us a chance to look at the extent to which 
such disadvantages were compensated by tariffs on the import of competing finished goods. 
As delineated in chapters 3 and 4, the political reaction to the post-Napoleonic resumption 
of trade in a world of excess industrial capacity and marginal fields taken into wartime use 
was dominated by protectionism. Wartime debts also called for higher public revenues, 
raising the pressure on all forms of taxation. With the reintroduction of the protectionist 
1791 legislation and its tightening through the new Corn Laws before the end of the Vienna 
Congress in June 1815, a commercially dominant Britain set the pace for a period of high 
import tariffs. As of 1816 France and Prussia followed, with charges that to a varying degree 
focused on industry and agriculture. 
 In this war of attrition, the unified Netherlands before the 1830 secession struggled to 
find a compromise between its northern trade interests and those of industrialists and 
workers in the south, fearing their domestic markets to be swamped by British textiles, yarn, 
metals and machines. The problem here was not just one of interests, but also of practice; 
the separate parts of the realm had fiscal traditions that were fundamentally different. Not 
only had the northern Netherlands become accustomed to a high level of taxation (largely 
related to the vast public debt), but taxes as such were levied in a way that imposed as little 
of the burden as possible on international trade. Import and export duties under the 
Republic, the convooien and licenten, were low and had been assessed in a manner that was 
preferential to Dutch trade. In addition, the cost of inspection and surveillance was minimal 
and the five regional admiralties openly competed for market shares.50 By contrast, in the 
former Habsburg provinces, import and export duties traditionally provided a prominent 
source of public revenue. The most important taxes were levied at the source and served the 

50 This is not to say that there was no northern debate on trade policy, as discussion can be traced to the 1690s (cf. Faber, 
‘Graanhandel’) and various proposals were put forward after 1713, notably that for a limited porto franco from 1751 (Hovy, 
Voorstel). Yet at a structural level all of these were cast aside and the 1725 Plakkaat remained in place. 
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additional purpose of protecting domestic industry. Indeed, as few duties as possible were 
imposed on finished products and end-users, so as not to hamper the development of the 
domestic market. 
 Unsurprisingly, therefore, with the empty coffers of the treasury in the background, it 
was this controversy that formed the initial focus of fiscal debate from 1815. In late 1813, the 
tariffs of the Plakkaat of 1725 had been re-introduced in the north. However, the fiscal union 
that came into being necessitated a harmonization of the entire system, thereby forcing a 
political discussion over an issue that had been repeatedly side-stepped for over ninety 
years. By means of a secret instruction, the king ‘strongly advised’ a commission headed by 
Goldberg to draft a detailed compromise proposal that would address the most urgent 
concerns without raising the overall burden on imports.51 In effect, the first system 
introduced in October 1816 placed tariffs on industrial goods that increased with their state 
of finishing, low charges on grains, tropical inputs and raw iron, and a nearly prohibitive 
import tax on British coal. So intricate were the law’s provisions that they led Isaac Gogel to 
jest that its appreciation ‘required greater study than Roman Law or the chemistry of 
Lavoisier.’52 Dissatisfaction with its effects in especially the south and of course the 1830 
secession caused revisions to this system to follow in swift succession. Before the 1862 
transition to a free trade regime, five major changes ensued. After minor revisions in 1819, 
further adjustment followed as part of the fiscal overhaul in 1822 (itself the result of 
disappointing revenues due to the abolition of the northern excises on grain and slaughter, 
the introduction of which the south was now made to accept), in 1825 as a result of strongly 
falling grain prices, in late 1830 and 1831 under the influence of the secession, in 1835 in 
response to debate on the need for protection and declining parliamentary support for the 
king’s policies, and in 1845 as what was seen as a first liberalization—mainly targeting the 
grain tariffs of the 1835 sliding scale. Following a further conversion of several tariffs into 
nominal charges from 1850, effective free trade was introduced in 1862 as part of a wider 
program of fiscal reform (including the repeal of the national excise on fuel and the 
abolition of local excises). This system stipulated nominal charges on imported 
manufactures and semi-manufactures serving as inputs, an unburdened access for all raw 
materials and a comprehensive repeal of export duties. Incidentally higher tariffs applied 
only in the case of commodities subject to domestic excises (mainly drink, wine and sugar) 
and in relation to a number of luxury goods.53 
 The main tariffs under these successive regimes are shown in table 5.3. In the north, 
criticism of the 1816 system focused on the incidentally high tariffs and on the stringent 
methods used to collect these; influenced by customs practice during the French period, the 
former leniency was conspicuously absent from the actions of the now centralized service 
administrating import and export duties. In the south, on the other hand, the decline of 
industry in the years after 1816—due to restored British competition and the tariffs imposed 
by France—was attributed to a lack of adequate protectionist measures. The table clearly 
illustrates the strategic compromise of overall low tariffs (in the 1820s the ad valorem value of

51 ARA, Collectie Goldberg, 196-201. 

52 Gogel, Memoriën, 297. 

53 De Vrankrijker, Belastingen, 80. The further reforms mentioned were enacted in 1864 and 1865 (see chapter 7). 
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Table 5.3. Main import tariffs on industrial products and inputs, 1725-1845 
 
 Plakkaat Oct Aug Jan Dec June Dec June 
 1725 1816 1822 1825 1830 1831 1835 1845 

 
Wheat  6.00 7.74 7.50 24.00 7.50 7.50 7.50-90 7.50 
Rye  4.00 5.33 5.00 15.00 5.00 5.00 4.50-60 4.50 
Iron ore and scrap iron 0.20 TR 0.5% 0.5% 0.5% 0.5% 0.5%  1.0% 
Cast iron  TR TR 0.25 0.25 0.25 0.5% 0.5% 1.0% 
Cast ironwork TR 6.07 6.30 6.30 6.30 6.0% 6.0% 6.0% 
Forged iron 0.20 4.05 4.25 4.25 4.25 0.5% 0.5% 1.0% 
Forged ironwork 0.20 10.12 10.35 10.35 10.35 2.0% 2.0% 6.0% 
Coal  0.11 7.47 7.00 7.00 0.00 2.00 2.00  2.00 
Sugar, raw 0.61 0.61 1.20 1.20 0.80 0.80 0.80 0.80 
Sugar, refined 5.06 20.24 36.00 36.00 36.00 36.00 36.00 36.00 
Coffee  1.01 1.01 2.00 2.00 2.00 2.00 2.00 2.00 
Cotton yarn untwined 1.0% 40.49 40.00 40.00 40.00 4.00 4.00 1.00 
Cotton yarn twined 1.0% 48.58 50.00 50.00 50.00 4.0% 4.0%  6.00 
Cotton textiles white 1.25% 60.73 60.00 60.00 60.00 4.0% 4.0%  6.0% 
Coton textiles printed 1.25% 70.84 70.00 70.00 70.00 4.0% 4.0% 6.0% 
Woolen yarn 1.0% 3.0% 6.00 6.00 6.00 6.00 6.00 6.0% 
Woolens  8.0% 8.0% 40-150 40-150 40-150 40-150 40-150  45.00 

 
Notes: grains per last (of 3000 litres); coal and iron per metric ton; other goods per 100 kg; TR or Tabellenregt denotes a choice 
between 0.2% ad valorem or 0.35 per 100 kg; grain tariffs reduced to 0.10 per last in December 1853. 
Sources: De Vries, ‘Statistiek’; Staatsblad, 1816-35; HSG, 1844/5; Verviers, Nederlandsche Handelspolitiek. 
 
revenues reached a peak of only four percent), combined with a differentiation between 
inputs and finished products. Selective interests are apparent in the protection of cotton 
textiles, forged ironwork, refined sugar and Belgian coal. Still, political margins here were 
limited. The 10.35 tariff on wrought iron accounted for no more than 5 percent of the 
average price of 189 guilders that held up to 1830, and not much higher percentages applied 
to textiles. By contrast, the 7 guilders charge on coal accounted for nearly half of the average 
(northern) price net of excises. Depending on its quality and associated price, sugar was 
charged to a similar degree. 
 With the secession barely underway and an attempted military reversal still to come in 
August of the next year, this system was swiftly adapted in December 1830: grain tariffs 
were lowered with an eye on staple trading and that on coal was abolished now that the 
north could no longer rely on Belgian supplies. With mounting pressure on the budget, the 
same duty was reintroduced at 2 guilders per ton a few months later. This was paralleled by 
a further decrease in what protection there had been for finished textiles, with tariffs placed 
in line with the rates of 4 and 6 percent that applied to a wider range of industrial goods 
since 1822. From 1831 these applied to cotton and linen textiles (but not woolens, which still 
dominated production), but also to for instance leatherwork, copperware and ceramics.54 On 
the side of inputs, the tariff on yarn that had to some extent protected southern spinners 

54 According to the reconstructions by Michael Jansen, the share of woolens in total value added in textiles between 1819 and 
1850 averaged 47 percent, with linens at 26 and cottons at 27 percent (Industriële Ontwikkeling, 333-6). 
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was strongly reduced, since what cotton industry there was lagged in the production of 
semi-manufactures and thus relied on British imports. And for obvious reasons, raw iron, 
wool, timber, cotton and flax continued to be charged at low rates. Apart from shifting grain 
duties and further limited changes in 1835 and 1845, this system remained in place until 
1862. Effectively, all changes after 1830 amounted to a further decrease in protection: from 
its 4 percent high in the 1820s, the ratio of tariff revenues to import values declined to 2.5 
percent in the 1830s and levelled out at just above 1 percent after 1860. By comparison, 
similar British and French values declined from no less than 50 and 22 percent in the 1820s, 
to 15 and 10 percent by the 1850s.55 
 The short version of the above is that while especially early Dutch historians have made 
much out of the assuredly protectionist compromise of the 1820s, from a comparative view 
even this defined a system that preserved the openness that was at the heart of northern 
trade interests.56 Compensated by industrial subsidies to the south, there is no doubt that in 
the fiscal tug-of-war up to 1830 the interests of especially Amsterdam and the objective of a 
restoration of staple trading dominated. In addition, the tariff system was differentiated so 
as to provide low tariffs on inputs from the start. On the side of finished goods, before 1830 
only coal, ironwork, sugar and to a moderate degree textiles were protected. With secession 
underway, this precarious equilibrium swiftly gave way to an even lower regime that 
retained its differentiated character, but now offered only protection to sugar refining and to 
some extent to woolen textiles.  
 
Early Dutch commercial policy, then, mattered very little to comparative costs and offered 
little protection from especially British productivity gains. This returns us to our original 
question: how did actual price gaps develop? With previously reconstructed series for main 
products being available for England, Germany, France and Belgium, the new database now 
offers the possibility of comparing average Dutch prices for products other than grains over 
an extended period. Of course, Posthumus’ earlier work did provide wholesale price series 
in international trade. But with the exception of grains, oilseeds and cotton, these were 
related to very specific products that do not allow for a homogeneous comparison. In 
addition, most of his nineteenth century series are of a limited length.57 Nevertheless, the 
sample of products for which a long-term analysis may be drawn-up is still limited to coal, 
bar iron, grains, butter and raw cotton. Moreover, even for such bulk goods an absolute 
comparison of prices requires homogeneous definitions to be maintained, necessitating 
occasional adjustments. Examples here are the standardization to lumped soft coal 
(maatkool) in Dutch prices or the conversion of Puddeleisen within the German series. Even 
then differences are likely to remain, so that it is the drift in price gaps that should be the 
focus of attention rather than their precise extent. Dutch prices rely on a variety of sources: 
market surveys for wheat, price currents and corporate records for cotton and bar iron, and 
a wide spread of sources for coal so as to take local differences into account. Foreign sources 
also vary: from wholesale prices in German cities as widely spread as Breslau, Hamburg 

55 Estimates from Horlings, Economic Development, 136. 

56 Van den Brink, Bijdrage, 154-5; Verviers, Handelspolitiek, 267-95. 

57 Posthumus, Prijsgeschiedenis I. Also see appendix table D.1. 
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and Munich, to British export prices for coal and French market prices for wheat. To 
understand the exact comparison made, these details are specified in each case. Amsterdam 
exchange rates from Posthumus’ price history were used to express prices in a single 
currency and correct for monetary changes. 
 Griffiths’ original claim of a disadvantage in input prices was based on fragmentary 
data for a single product: coal. His main evidence was based on a submission to the 
government by industrialist Gerard Roentgen from late 1830 on the relative cost of English 
and Belgian coal and the need to adapt the tariff. It showed that, as a result of the Belgian 
unrest from August 1830, the cost of Newcastle coal without the import tariff of 7 guilders 
per ton had fallen below that shipped from Ghent, in spite of higher transport costs and the 
British export duty. Griffiths supplemented this with incidental data on coal prices at the 
London docks, in Hainault and for five Dutch locations between 1843 and 1855. In all cases, 
the differences suggested Dutch prices to have been comparatively high, with lower costs 
and a more limited disadvantage in the urban west (given a direct access to imports) and 
higher prices inland.58 
 To explore the chronology of this argument, figure 5.3 delineates the difference between 
prices in the Netherlands, Britain, Germany, France and Belgium. Since these are pithead- 
and export prices for the latter countries and averages from provincial market surveys, 
corporate inventories and institutional purchase records in the case of the Netherlands, it is 
of importance to realize that these are maximum differences rather than gaps between local 
prices. Moreover, one should also be aware of the fact that especially coal prices from local, 
unofficial sources bristle with methodological complications. Product descriptions differ 
and prices are alternatively measured in weight or volume, requiring extensive 
standardization and the conversion of pre-metric units that were redefined after 1816 (such 
as the mud or the hoed). Before discussing the results, attention should also be called to the 
fact that for a long period the significance of coal to the energy consumption of Dutch 
households and businesses was very limited. Between 1814 and 1830, when institutional 
and fiscal changes caused Walloon coal to be substituted by British imports, consumption 
stood at some 70 kilos per head. By the latter date, the per capita consumption of coal in 
Britain already stood at over a ton and in Belgium amounted to 600 kilos. Only French and 
German consumption for some time remained comparable (see table 4.12). Between 1830 
and the 1860s, when a rapid increase set in, Dutch consumption still averaged out at 150 
kilos. The fact that this nevertheless accounted for a third of the caloric intake from 
combustibles suggests that the retardation of industrial growth was associated with a low 
energy-intensity of production. The missing factor here of course is wind energy, which, 
according to estimates by Lintsen and Albers, continued to exceed the industrial use of 
steam until around 1860.59 
 As shown in chapter 4, the main aspects of the chronology of Dutch nineteenth century 
prices for coal consisted of strong variations as a result of political and fiscal changes during 
the Batavian and post-Napoleonic years, an upward dispersion from the hitherto closely 
tracked price for peat after 1830 and a structural decline from the 1860s. The present figure 

58 Griffiths, Industrial Retardation, 75-7.  

59 Lintsen, ‘Land zonder Stoom’; Albers, Machinery Investment, table A-6.3. 
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Figure 5.3. The difference between the average price of coal in the Netherlands and producer- and export 
prices in Britain, Germany, France and Belgium, 1800-1913 (in guilders per metric ton) 
Notes: excises deducted according to annex 7.1 and the 3.20 per ton national rate for 1814-22; British prices originally expressed in 
Imperial long tons of 1016 kg. The international price is an unweighted average. 
Sources: see figure 5.6. 

 
shows that this final aspect coincided with a strong decline in the comparative price gap. 
Whereas between the 1850s and the 1880s the average price in the main producer countries 
fell by a mere 4 percent, Dutch prices declined by 59 percent. This development had two 
clear causes. First, in short sequence both the national and the local excises on fuel were 
abolished. Having been reintroduced in 1834, the former was rescinded in 1864 as part of 
the last main reform of national taxation before the 1890s. The latter ceased to exist a year 
later as a consequence of the substitution of local fiscal autonomy by direct funding from 
the revenues of the personele belasting, which consisted of various taxes on indirect measures 
of wealth, including real estate. With the 1862 change to a free trade regime, the reduced 
import tariff introduced in June 1831 had also disappeared. Secondly, as documented by 
Harley the fall in international freight rates for coal was also concentrated in the period after 
1860, mainly in relation to the effect of changes in propulsion on the transport of goods with 
a high bulk-to-value ratio.60 But whereas the impact of fiscal reforms was obviously 
concentrated in the second half of the 1860s, that of declining freight rates persisted up to the 
turn of century. Based on the full tax calculated in annex 7.1 and supposing that markets 
were sufficiently competitive for prices to have adjusted, the change in excises can be shown 
to have accounted for 51 percent of the overall decrease in the Dutch price gap between the 

60 Harley, ‘Coal Exports’, 315. According to Harley, coal freight rates declined at an annual rate of 2.3 to 3.0 percent. 
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1850s and the 1900s (6.62 out of a total decrease of 12.93 guilders per ton). When the tariff is 
added to this, the fiscal share even rises to 67 percent (recall that it was not until after 1880 
that domestic coal made up more than 10 percent of the consumption of all fuel and so the 
tariff was a direct tax). 
 This lower relative price, which also ran parallel with a rising prominence in the use of 
German produce, led to a sharp increase in the import and overall consumption of coal from 
the mid-1860s that has been in evidence since De Jonge first trawled the trade statistics. For 
obvious reasons, the question whether the coal excise delayed the proliferation of steam 
thus has been part of the retardation debate. The fact that the national accounts now suggest 
industrial growth to have accelerated from the 1860s adds to the relevance of that question. 
Based on purchase prices alone, the incentive seems obvious enough. Yet the existence of a 
system of fiscal restitution for a large part of industry and low cost shares for fuel from the 
1920s led Teijl to reject such an influence.61 This conclusion proved influential and without 
detailed information on prices the issue has been sidelined ever since. In the new situation, 
answering the question whether the decline in comparative coal prices also amounted to a 
fall in comparative costs thus requires two things: contemporary cost shares and an 
assessment of the actual effect of restitution and the wider market distortions caused by the 
high excise from 1834. However, in relation to household behaviour (where no exemption 
applied) and as regards non-fiscal influences, there seems no room to doubt the relevance of 
the decline in coal prices.  
 Given the strong distortion that taxation can be seen to have caused, the figure is also 
made to show the comparative gap after excises and the import tariff are deducted. This 
allows us to distinguish the combined effect of international and domestic integration on 
the one hand and fiscal effects on the other. The differences between the series clearly 
illustrate the significance of the changes of the 1830s. With import tariffs before 1830 tuned 
to a preferential position for southern, by this time domestic supplies, the Dutch mark-up is 
strongly enlarged by the Belgian secession. With excises raised in response to the loss of 
revenue from the south, this is followed by a marked fiscal effect. Between 1814 and 1833, 
excises made up 21 percent of average coal prices.62 However, during the period of the 
raised national fuel excise between 1834 and 1864 this share amounted to 36 percent (56 
percent for prices net of excises). Effects were further complicated by British export duties 
that were abolished after 1831. Before, these had amounted to 3.45 guilders per ton for 
British ships and 6 for Dutch ships.63 The second main point is that the figure also shows 
that beneath these fiscal effects there was an early downward trend in costs. Initially this is 
obscured by the effect of the Continental blockade on traditional British imports and the 
switch to southern supplies. Following this, the political events of the early 1830s and 
conflict-related peaks in the 1850s and 1860s mask the same development. As such, these 
signify a generally large influence of incidental shocks that lasts up to the 1873 bubble. Even

61 Teijl, ‘Brandstofaccijns’, which was published in 1973, with a still very different view of an industrial take-off during the 
1890s in the background. On the rise in coal consumption see chapter 7. 

62 This is an average that cuts across two fiscal regimes. As part of the overall 1822 fiscal reform package, the national excise on 
fuel was abolished. Between 1814 and 1822, 25 percent of prices consisted of national and local excises. Between 1823 and 1833 
the latter alone amounted to 8 percent. 

63 Griffiths, Industrial Retardation, 75, based on the Roentgen petition. On its abolition see Mitchell and Deane, Abstract, 482. 
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Table 5.4. Comparative coal prices, 1800-1913 (in guilders per metric ton) 
 
 Britain France Germany Belgium Netherlands producer Dutch 
 (all exports f.o.b.) (pithead) (Breslau, Essen) (pithead) (local average) average gap 

 
1800-1814  5.64    18.91 5.64 13.27 
1815-1829  5.62 5.01 [16.76]  17.60 5.31 12.29 
1830-1849  4.48 4.68 [9.54] 4.71 18.94 4.62 14.32 
1850-1869  5.34 5.49 3.70 5.01 17.15 4.89 12.26 
1870-1889  6.35 6.22 4.41 5.31 10.38 5.57 4.81 
1890-1913  6.89 6.46 6.20 6.26 8.67 6.45 2.22 
 
Notes: figures in parentheses are Hamburg prices for imported English coal. German, French and Belgian prices are originally 
stated in metric tons. From 1831 British prices are average export prices f.o.b. per Imperial long ton of 1016 kilo. Before this, 
values are converted to this average quality from prices for best coal at the ship’s side in London per chaldron with the use of 
overlapping observations. 
Sources: see figure 5.6.  

 
so, it is not difficult to see that the events of the 1860s and beyond were on a longer trend. 
Yet taxation overshadowed this effect, precisely at the time of the industrial slowdown. As a 
result, without an effective fiscal restitution industrial cost structures were burdened by an 
enlarged divergence. Households, on the other hand, certainly were lumbered with higher 
prices for three decades. 
 The fact that the Dutch position in this regard was distinct and the price gaps shown 
were not paralleled by an equally large divergence in producer prices is made clear in table 
5.4. The spread between British, Belgian, German and French prices is much more limited. 
In part, this is the result of the fact that German coal prices were registered in places central 
to production (Breslau and Essen), and Belgian and French prices derive from mining 
statistics. British prices in turn are average export prices, which presumably include the cost 
of domestic transport (which also explains why they are relatively high). This tighter spread 
at the same time demonstrates early arbitrage. Both domestically and in importing countries 
there of course was a further layer of costs that arose from tariffs, transport and handling. 
Given natural endowments, this undisputedly was relatively large in the Dutch case.64 That 
same notion of transport and transaction costs as a determining element in price formation 
is also demonstrated by the fact that speculative peaks in the level of prices coincided with 
large gaps—especially so in 1873. Clearly, Dutch prices were more sensitive to market 
fluctuations.65 
 However, since the length and starting-point of the international price series strongly 
differ and the evolution of their differences is hard to ascertain, it also is difficult to say to 
what extent the early decline in margins observed should be attributed to international or 
domestic forces. Whereas the coverage of British prices is comprehensive and French prices 

64 Johansen tests on multivariate cointegration in markets for coal, iron and even wheat are inconclusive. The significance of 
test values is sensitive to the number of lags included and mostly falls short of numbers from the Osterwald-Lenum 
distribution at a probability cut-off of 5 percent. This improves when a trend is included in the cointegrating vector. 

65 Even larger differences have been documented for Italy, which also lacked coal but additionally faced the even higher costs 
of ships having to sail the Mediterranean, often in ballast on the return journey. See Bardini, ‘Without Coal’, 636. 
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begin in 1814, the Belgian series only starts from 1831 and German prices from 1851 (with 
earlier quotes for Hamburg pertaining to imported British coal and thus containing a large 
transport mark-up). Nevertheless, the ratio of the British and French series between 1814 
and the mid-1830s declines by a third and then stabilizes until the shock of the early 1870s. 
The standard deviation in all four series from 1851 in turn strongly declines after this (from 
1.4 guilder per ton in 1873 and an average of 80 cents in the preceding years to 20 cents by 
the 1910s). Moreover, the series for Hamburg imports and the average for Holland share a 
post-Napoleonic decline in the mark-up over British export prices. In the former case this 
stabilizes from the mid-1830s, whereas in the latter case it gives way to a strong renewed 
divergence in relation to the Belgian secession (and the associated shift in supply) and the 
ensuing fiscal squeeze. Lastly, we actually know that international freight rates already 
declined before mid-century. According to the reconstructions of value added in Dutch 
maritime shipping by Horlings, these went from an average of 67 cents per ton-kilometer in 
1820 to 41 cents in 1850.66 Still, these changes fail to account for the full decline observed 
before the 1860s. In fact, as we will see from domestic series at a later stage, while the 
variation in coal prices was enlarged by the effect of the secession and held up by the effect 
of local excises, there was a significant convergence in regional coal prices from the second 
half of the 1830s (see figure 7.8). 
 The notion that a closing of Dutch international price gaps was underway earlier than 
suspected is endorsed by the evolution of price gaps for bar iron. As figure 5.4 shows, the 
difference between Dutch prices on the one hand and British and German prices on the 
other declined from a high in the early 1830s all the way to the 1910s. Even stronger than in 
the case of coal, it is only between the Crimean conflict of the 1850s and the bubble in 
commodity markets of the early 1870s that this trend is interrupted by demand shocks, 
especially so during the U.S. Civil War (between 1861 and 1865) and the succession of 
conflicts associated with German unification (from 1864 to 1871). Prices here are based on 
producer series and price currents in international trade, in the Dutch case supplemented 
with corporate purchase records. Given these heterogeneous sources and their limited 
geographic spread, there is a margin of error with respect to domestic price gaps and 
product specifications. Consequently, we have to be careful in attributing too much to 
absolute differences. Nevertheless, the chronology is evident. Regardless whether averages 
for the 1830s and 1850s, or three-year averages for 1830 and 1860 are used, the Dutch mark-
up between these benchmarks declined by over 40 percent. In the remaining decades the 
Anglo-Dutch price gap was all but eradicated, while the difference with German prices was 
cut by a further third. 
 Together, the chronologies of the price gaps for coal and iron present a problem for the 
notion of a gradual, post-1850 integration process that has domestic trade and transport in the 
lead of lower input costs. With an examination of regional price gaps still to come, it should be 
clear that a process of international convergence net of fiscal effects that lessened the Dutch 
disadvantage in the cost of strategic inputs was underway before this. In addition, in the case 
of coal there was a concentrated breakthrough from the mid-1860s, with an initially strong role 
for fiscal policy, followed by the impact of a faster decline in international transport costs for 
goods with a high bulk-to-value ratio. Of course, it is undisputed that the need to rely on

66 Horlings, Economic Development, appendix V.2. 
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Figure 5.4. The difference between the price of bar iron in the Netherlands and that in Britain and 
Germany, 1814-1913 (in guilders per metric ton) 

Sources: see figure 5.6. 

 
preindustrial transport in the case of inputs that were insufficiently provided by natural 
endowments created large cost mark-ups. Around 1830, with international prices subsiding to 
the level that would dominate until the 1890s, two-thirds of Dutch coal prices net of excises 
and tariffs consisted of costs other than these same taxes and prices at the source. In the case of 
bar iron, the share was more than half. The counterpoint to the dominant view in the debate 
thus far is that already from this point forward these margins declined. While the full decline 
stretched to the 1910s (when only 19 and 11 percent would remain), in the years preceding the 
fiscal reforms that would slash the relative cost of coal, these shares already stood at 52 and 39 
percent. In this sense at least, the transport system as a whole did not fail.67 We cannot say at 
which point this reduction would have been enough to allow for an earlier technological 
transition, as this would require specific knowledge of the representative cost function of 
industry. What we can say, however, is that in a context of strong deflation in output prices, 
differences in inputs costs strongly mattered, even more so since these affected the choice of 
production technology and thus productivity. And as chapter 4 argued, in the case of coal this 
effect was much wider than that of steam alone. 
 Although the comparative cost hypothesis has focused on coal as the technologically most 
relevant industrial input, its argument that the efficiency of domestic transport was the critical 
factor in shaping cost disadvantages until the second half of the century suggests that the 
same effect applied to a wider range of inputs. In other words, it is implicitly argued that 

67 Five-year averages for 1828-32, 1859-63 and 1909-13, based on international averages from table 5.4 and figure 5.4. 
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transport and transaction costs as such played a comparatively large role in the Dutch 
economy. In comparisons that use averages of domestic prices for raw materials (which are 
differentially raised by the cost of moving and handling), this should lead to the observation 
that a significant part of international convergence so measured should generally have taken 
place in later years. Thus, even with prices also being determined by productivity and local 
factor costs, large inefficiencies in transport would concentrate convergence in the era of 
motorized transport.  
 To assess this argument, the logical step is to look at agricultural inputs. Different from 
the situation for a wide range of semi-manufactures, comparative prices for these products are 
sufficiently available and they have the advantage of being relatively homogeneous. But most 
importantly, they represent a large part of industrial inputs. Figure 5.5 compares international 
prices for wheat, again expressed in Dutch guilders per metric ton. In line with the price 
graphs for rye and butter in chapter 3, it shows that the Dutch economy initially had a 
comparative advantage in the cost of agricultural inputs and no regime of enduring price gaps 
prevailed. Comparisons for other grains, butter and pork suggest similar results.68 Only in the 
case of Germany (where prices are based on observations for Berlin, Königsberg, Hamburg 
and Munich) do lower factor costs lead to initially lower prices in grains.69 Dutch prices here 
are the average of near-comprehensive provincial data, and English prices are taken from the 
database by Gregory Clark, which likewise averages local market prices. The extent of 
convergence before 1846 Corn Law Repeal is of course significant. This once again clashes 
with traditional views. 
 The existence of relatively low prices in the Netherlands at the start of the nineteenth 
century was directly related to its history of openness and economic specialization. From the 
sixteenth century, the competitive influence of structural grain imports from the Baltic had 
forced agriculture to match low eastern European rents and wage costs by high productivity, 
or else specialize in dairy or skill-intensive arable products. In this way, Zeeland wheat, 
Frisian oats and Groningen barley—all listed in Posthumus’ price currents for the Amsterdam 
exchange—competed directly with imports. At the same time, the effects of differences in 
productivity and factor costs between the coastal and inland provinces were dampened by 
transport. As identified in chapter 3, the decisive event is that of the international stepdown 
from protection after the 1820s. This reflected a shift away from a political economy of tariffs 
based on interests created by the wartime segmentation of markets. The state of convergence 
that was reached by the 1850s persisted until the fall in prices from the late 1870s, which in 
turn was the result of the grain invasion from the New World. After this, limited divergence 
returned. In the first phase, the emerging openness that applied in the British case led to prices 
that eventually were equal to those in the Netherlands. During the second phase, restored 
protection in an effort to protect politically influential landed interests led to higher prices in 
Germany and France. 
 Opposite price gaps that resulted from specialization and trade policy, accompanied by 
an early convergence thus applied in the case of agricultural inputs. The last variation is to 
look at a product of critical importance to nineteenth century industrialization for which a 

68 Price data from Clark (‘Price History’) and Jacobs and Richter, Großhandelspreise. Also see figure 3.7 and table 5.5. 

69 On comparative wages see table 6.8. Note that Dutch-German grain price gaps were much smaller than wage gaps. 
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Figure 5.5. The difference between the average price of wheat in the Netherlands and that in England, 
France and Germany, 1800-1913 (in guilders per metric ton) 

Sources: see figure 5.6 below. 

 
shared dependency on imports applied: raw cotton. Here, only distance, freight rates and the 
internal costs of transport and handling mattered. Shown in figure 5.6 are price series for 
upland- or middling American cotton derived from independent primary sources.70 The fact 
that these are mostly prices paid at port (Hamburg and Bremen for Germany, Liverpool for 
Britain, and Amsterdam and Rotterdam for the Netherlands) further restricts domestic 
influences. With the exception of the final Napoleonic years, when the Continental system led 
to structurally higher prices on the continent, the series are very close. Between 1815 and 1860, 
the Dutch and British series are no more than 3 percent apart, while the Dutch and German 
series differ by 12 percent. Between 1860 and 1913 these margins further narrow to 1 and 3 
percent. Not surprisingly, with a shared source of supply and competitive shipping services 
especially later prices also show a high level of cointegration. The fact that the degree of 
product standardization in the surviving records here is much higher than for coal and iron 
lends some credibility to the thought that margins actually were of this order, but again 
absolute precision is impossible to obtain. Moreover, in first instance the estimates do not 
prove that long distance transport costs formed an insignificant component of prices, only that 
when countries shared import-dependency, differences caused by maritime distances do not 
appear to have mattered greatly. 

70 Note that the term ‘middling’ applies only to the second half of the nineteenth century since it derives from the Liverpool 
Universal Standards, but as observed by Mitchell and Deane (Abstract, 491) the contemporary designations ‘upland’ or ‘bowed 
Georgia’ correspond reasonably close to the later middling American. 
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Figure 5.6 The average annual price of upland or middling American raw cotton in the Netherlands, 
Britain and Hamburg, 1801-1913 (per 100 kilos) 

Sources for figures 5.3 through 5.6: Dutch prices for coal, bar iron and cotton: data appendices C and D, Dutch provincial market 
prices for wheat: data appendix B. All British prices except wheat from Mitchell and Deane (Abstract, 465-99): average export prices 
for coal, average market prices for Upland or Middling (Liverpool Universal Standard) cotton, and prices for English Merchant Bar 
Iron (until 1845) and Common Bar Iron at Liverpool; English market prices for wheat from Clark, ‘Price History’; French wheat: 
Labrousse et al., Prix, French coal: Annuaire Statistique de France 1919-20, 55-6 (as quoted in Kuznets, Secular Swings, 494-6); all 
German data: Jacobs and Richter, Großhandelspreise, for coal supplemented with Statistisches Handbuch für das Deutsche Reich 1907, 
252, and from 1906 with successive issues of the Statistisches Jahrbuch; Belgian coal: Statistiques des Minérales Belges (also quoted in 
Secular Swings, 447-9); exchange rates from Posthumus, Nederlandsche Prijsgeschiedenis, 613ff. 
Notes: Imperial long tons converted as 1016 kilo, Libra pounds as 453.6 grams and Imperial quarters as 2.909 hectoliters. On 
product standardization in the Dutch series see the introduction to the national price tables. 

 
 However, in the case of costly products such as cotton even the transport component as 
such was limited. Using the earlier Dutch freight rates between 1820 and 1850 reconstructed 
by Horlings and an average distance to southern U.S. ports, transport costs emerge as having 
made up between 5 and 8 percent of the average price. Yet as the decline in Dutch price gaps 
for coal showed, this result is strongly dependent on the high value-to-weight ratio of cotton. 
In the case of coal, transporting a single ton from Newcastle to Rotterdam (a distance equal to 
8 percent of the transatlantic route) during this same period raised the British export price by 
98 (up to 1830) to 66 (1850) percent. These are numbers that are even conservative relative to 
the data in Roentgen’s 1830 petition for lower tariffs, which specifies current sums of freight 
and insurance for the same journey that are a quarter to a third higher.71 With the price of bar 
iron per kilo at about a fifth of that of raw cotton, transport costs from Liverpool accounted

71 Griffiths, Industrial Retardation, 75. For a full decomposition of average Dutch coal prices into foreign export prices, domestic 
excises and remaining costs between 1834 and 1864 see table 7.18 below. 
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Table 5.5. Differences between Dutch and international prices for industrial inputs, 1814-1913 
 
  1814-18 1828-32 1848-52 1868-72 1888-92 1909-13 

 
Britain 
Grains  89 67 81 90 97 104 
Butter  64 63 72 88 83 94 
Raw cotton 108 92 110 99 108 95 
Coal  361 338 418 215 139 125 
Id. without excises 268 309 269 215 139 125 
Bar iron  159 196 161 136 146 0 
 
Germany 
Grains  131 113 101 105 92 93 
Butter  83 86 82 99 90 93 
Raw cotton 101 93 89 94 105 101 
Coal  223 421 408 298 180 126 
Id. without excises 152 384 322 298 180 126 
Bar iron  147 214 171 158 176 126 
 
Notes: values denote relatives of average Dutch prices against foreign prices; ‘grains’ includes wheat, barley and oats. 
Sources: as in figures 5.3 through 5.6. 

 
for 9 to 13 percent of initial values.72 All this, in turn, fits with the broader picture of a strong 
differentiation in the extent of comparative costs in relation to specific endowments (given 
high transport costs), patterns of specialization and commercial policy. Of course, absolute 
transport costs were determined only by weight, bulk and distance, but it is these percentages, 
which, together with the structure of production costs, made up the extent of any comparative 
disadvantage. 
 In sum, the conclusion with respect to the international component of the Griffiths 
hypothesis on a disadvantage in industrial costs is that these were not universal but in fact 
limited to those inputs that affected the cost of thermal energy, tools and construction, and 
which relied on specific natural endowments. They did not prevail in agricultural products or 
in universally imported inputs such as cotton. In addition, especially during the early decades 
of the century the political economy of trade played a prominent role in influencing the flows 
and relative cost of inputs, especially if imports challenged domestic production. In this way, 
Walloon mining and British and French agriculture were protected, with strong effects when 
the conditions for these policies ceased to exist (as in August 1830), or effective tariffs were 
scaled down. The second main observation as regards the Dutch retardation debate is that 
enhanced market integration was underway well before mid-century. Such comparative 
differences as existed declined from the 1830s forward, although in the case of coal this was 
obscured by the effect of the national excise that was reintroduced in reaction to the Belgian 
secession. Table 5.5 again summarizes these findings, with big numbers for coal and iron 

72 These calculations use Dutch international freight rates from Horlings (Economic Development, appendix V.2) of 0.67 (1820 
and 1830) and 0.41 cents (1850) per ton-kilometer, average prices of 6.02, 4.95 and 4.51 (coal, London exports), 1259, 769 and 
769 (cotton, Dutch imports), and 126, 82 and 68 (bar iron, Liverpool) guilders per ton, and distances of 4700 (an average for 
Virginia, Carolina and Georgia ports), 390 (Newcastle) and 864 (Liverpool) nautical miles (Afstandstabellen). 
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and a clear advantage in grains and dairy. Lastly, given this early convergence, the 
chronology of price gaps suggests that a large part of the case for a retardation in the use of 
coal-fired boilers and ovens due to comparative costs hinges on fiscal effects in the domestic 
market. Without the excise, the mark-up of Dutch market prices over international prices in 
the 1840s would have been where it eventually was in the 1860s. The critical issue in this 
respect is the industrial restitution and the wider market distortion caused. Chapter 7 will 
explore these in detail. Here, it remains to try and establish the role of domestic integration in 
the cost of inputs. 
 
 
  5.4. Industrial inputs and domestic integration 
 
The main problem in assessing the role of domestic market integration in the cost of industrial 
inputs lies in the fact that the range of available price series at the local and regional level is 
limited. It is impossible to put together a comparison for a representative selection of inputs, 
simply because we lack regional prices for products other than those generated by agriculture 
or otherwise featuring in market surveys. The surviving number of corporate archives is too 
small to yield diversified prices for imported raw materials such as cotton, timber and hides, 
let alone semi-manufactures such as iron, yarn and chemicals. Likewise, import prices are 
restricted to the west and institutional records rarely contain prices for inputs (only some yarn, 
soda and potash). The fact that these sources also lack some form of product standardization 
further adds to these problems.  
 To obtain a benchmark impression of provincial differences in prices at the start of the 
century we therefore again have to rely on the market reports continued from the Napoleonic 
Mercuriales and the surviving compilation of these prices between 1824 and 1829 in the 
archives of the Ministry of the Interior.73 Table 5.6 reports the unweighted average of 
provincial price relatives for grains, rapeseed, butter and wool. The same surveys also provide 
prices for fuels and some industrial products (notably bread, jenever, malt wine, candles and 
rape- and linseed oil). Of these, prices for coal and peat are also reported, which in turn are 
converted into caloric equivalents. 
 The market surveys suggest that the spread in prices for agricultural inputs was 
somewhat smaller than that calculated in chapter 3 for rye, butter, potatoes, beef and pork as a 
subset of products representative of farming output. Unchanged is the general image of higher 
prices in the western core that will have resulted from higher factor costs, in spite of a likely 
higher productivity. With a margin of 19 percent against Holland, producers in the north, east 
and south using these commodities will in principle have enjoyed an interregional advantage. 
However, transport costs in selling finished products beyond local markets will have acted as 
a dampening factor in its net effect on production. By the same token, imported inputs most 
likely were more costly inland. Still, to the original notion of a strong variation in the price of 
labor, the numbers found add a parallel differentiation in the cost of nonfactor inputs. That 
said, when compared to wages its extent was limited. Whereas input prices are no more than a

73 ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365. Also see table 3.7. The same survey can be drawn 
up for 1812-3 (showing a still wider divergence under the influence of disrupted international trade and enhanced agricultural 
autarky), but Napoleonic Mercuriales mostly lack prices for fuel and are incomplete for butter, rapeseed and wool. 
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Table 5.6. Regional differences in prices for industrial inputs, 1824-1829  
 
 coal peat coal peat composite 
 price gap price gap 106 kcal 106 kcal inputs 

 
Groningen 109 82 2.13 1.37 85 
Friesland 112 88 2.20 1.48 90 
Overijssel 113 85 2.23 1.43  91 
Gelderland 114 126 2.24 2.13 101 
Utrecht 97 136 1.92 2.28 111 
North-Holland 99 105 1.94 1.77  109 
South-Holland 95 105 1.86 1.77  112 
Zeeland 102 98 2.01 1.65   110 
North-Brabant 81 96 1.60 1.61   95 
Limburg 78 78 1.49 1.31   97 

Average 100 100 1.96 1.68 100 

Variation (%) 12.1 18.0 12.1 18.0 9.4 
Holland gap (%) -4.5 13.6 -4.5 13.6 18.4 
 
Notes: averages of monthly market prices between April 1824 and December 1829; prices per million kcal in guilders; inputs 
include wheat, rye, barley, oats, rapeseed, butter and wool; gross heat value of coal set at 7500 kcal per kilo, for peat at 187,500 
kcal per double hectoliter. These values are those also used by Teijl, ‘Brandstofaccijns’, 180-1; Van Zanden, ‘Gouden Eeuw’ 
and Gerding, ‘Turfaccijns’. The original empirical sources are the Jaarverslag van de Vereniging van Gebruikers van Stoomketels en 
Krachtwerktuigen for 1932 (coal: pages 38-9) and Sijbolts, ‘Gebruik’, 211 (a technical study on the use of peat in brick-yards from 
1927). The ‘Holland gap’ is the mark-up of prices in Holland over those in the other non-western provinces (excluding Utrecht 
and Zeeland). Drenthe is omitted due to limited observations. Price data for coal for Friesland and North-Holland 
supplemented from institutional sources (data appendix F). 
Sources: ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365. 
 
maximum of 27 points apart and show a 9 percent variation, the widest provincial wage gaps 
in 1819 amounted to 67 and 69 points (for Gelderland and Limburg), with an overall variation 
of 22 percent (see table 6.1). 
 The more striking result in table 5.6 is that on regional prices for peat and coal, especially 
when these are converted into caloric equivalents. Two things stand out: a geographic pattern 
that is not the same for both types of fuel (and which also differs from that for agricultural 
inputs) and a close balance in relative prices. To understand the pattern of coal prices it is of 
importance to be aware of the changing origin of supply in relation to the fiscal regime of the 
1820s. Mining in the northern Netherlands was restricted to southern Limburg where, given 
industrial demand and more limited transport costs, output was for a long time exported to 
neighbouring Germany.74 Traditionally, the already large imports of coal for the breweries 
and distilleries of Holland came from the north of England (mostly Newcastle). However, 
starting with the trade policy regime introduced in late 1816, this flow was cut-off by the 
tariff introduced to protect mining activity in the newly incorporated Habsburg provinces 
(mainly Hainault and Liège). Still limited coal imports from Germany along the Rhine also 
declined.75 In this context, the emergence in August 1830 of civil unrest in the southern 

74 Gales, Delven, ‘Mijnbouw’; Fischer, Fabriqueurs 272-3. 

75 Nusteling, Rijnvaart, 172. 
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provinces and the proclamation of an independent provisional government (on 4 October) 
caused a sudden crisis in the supply of coal and a swift abolition of the tariff. As a result, 
supply again shifted, this time away from Belgian coal. In addition, regional prices also 
varied as a result of local excises. 
 During the 1820s, these conditions resulted in a spread of coal prices that was marked 
by high costs in the north and east, low costs in the south, and average prices in the west 
(Holland, Utrecht and Zeeland). This is a more complex pattern than the coast-to-inland 
contrast that was originally suggested by Griffiths. Apart from his limited sample of 
incidental prices (for 1843-5 and 1855), part of the confusion here is again caused by the 
excise. While his 14.33 to 16.50 market price for North-Brabant in 1843 is accurate (the 
monthly series from 1816 to 1849 is stated in the Provinciaal Blad), the 11 guilders per ton 
quoted from the records of the Feijenoord works is non-comparable, since it most likely omits 
the excise. Market prices for coal in South-Holland in 1843 were well over 16 guilders, which 
is close to the sum of both.76  
 The fact that price gaps for coal were wider than those for agricultural goods was again 
caused by the combination of costly transport and its high bulk-to-value ratio. Beyond this, 
municipal taxes and regulation resulted in a variety of practical obstacles. Telling in this 
respect is the experience of the industrialist Pieter van Dooren. When, in 1825, he sought to 
establish the first steam engine in Tilburg to drive his wool-spinning factory, he personally 
had to buy the coal in Liège, arrange its transport to Den Bosch, rent a warehouse there and 
finally organize transport to Tilburg by road. Moreover, it took seven years to reach an 
agreement with the municipal authorities on the specific duty of the local excise.77 At the 
same time, it is again easy to overemphasize the comparative significance of these price gaps 
and stylized facts. In countries with a large domestic supply of coal, local prices also depended 
on internal transport. And this in turn mostly involved far greater distances than those in the 
Netherlands. Moreover, elsewhere a much stronger dependency on unmotorized road 
transport prevailed. Of course, industrial concentrations emerged in relation to combined 
factor prices—including cheap coal—, but to the extent that this created larger distances to 
export harbors or urban demand this will merely have shifted the problem of transport costs 
to that in finished products. 
 The 1824 to 1829 market surveys form a wonderful source to illustrate this point, without 
having to worry about exchange rates or German and British imports as alternative sources of 
supply. Compiled during the period of unification, the monthly registers specify prices both 
for the northern provinces and the former Habsburg lands. They suggest that relative to local 
prices in the main production provinces Hainault and Liège (which are already well above 
pithead costs), those in Holland, Zeeland and Utrecht were between 6 and 7 guilders per ton 
higher (table 5.7). For the north and east (Groningen, Friesland and Overijssel) the average 
difference was as high as 8.44, whereas in the case of North-Brabant it was limited to a much 
lower 3.88. The point, however, is that within the other southern provinces an average gap of 
5.03 guilders applied.  

76 Griffiths, Industrial Retardation, 76. The core of the national excise in 1843 that was partly restituted to selective industries on 
average amounted to 3.79 per ton (annex 7.1). The average of local charges as calculated in figure 5.3 was 1.24 per ton. 

77 Muntjewerff, Wolspinnerij, 101-2. 
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Table 5.7. Average provincial market prices for coal in the northern and southern Netherlands, 1824-1829 
(in guilders per metric ton) 
 
 Northern  Southern 

 Groningen 16.02 Hainault 8.44 
 Friesland 16.50 Liège 7.67 
 Overijssel 16.70 South-Brabant 12.25 
 Gelderland 16.79 Namur 14.20 
 Utrecht 14.33 Limburg 11.83 
 North-Holland 14.51 East-Flanders 10.95 
 South-Holland 13.97 West-Flanders 13.19 
 Zeeland 15.04 Antwerp 16.07 
 North-Brabant 11.94 

 Holland 14.24 Hainault/Liège 8.06 
 
Notes: coal prices for Friesland and North-Holland supplemented from corporate and institutional sources (data appendices C 
and F). Note that ‘Limburg’ here defines a much larger territory than that later joined to the northern Netherlands. 
Source: ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365.  

 
 These numbers not only illustrate the general significance of domestic transport for bulk 
items with a low value, but they document three specific facts that are strongly relevant to the 
retardation debate. First, they show that the average Dutch disadvantage in coal was not as 
large as export prices suggest, simply because domestic transport costs were of a similar order 
elsewhere. In fact, at 11 percent the variation in the northern prices shown was only half of 
that in the southern provinces. Secondly, they illustrate the importance of regional differences, 
with very high costs in the north but a market price in North-Brabant that was even below the 
Belgian non-producer average. And third, they emphasize the significance of the change in 
fiscal policy that was to follow in the 1830s. As calculated in annex 7.1, when including the 
stamp duty and average surcharge the national excise on coal reintroduced from 1834 initially 
amounted to 6.02 guilders per ton (or 80 cents per million kilocalories). 
 A further main aspect of the findings on the cost of fuel is that on the relative price of 
peat and coal. Table 5.6 showed a direct comparison of their cost, with prices per measure of 
weight or volume converted to those for equivalent amounts of energy. With the purpose of 
allowing the net import of coal and the estimated production of peat and firewood to be 
summed, such a conversion has already featured in the debate on the role of peat in the 
energy consumption and industrial competitiveness of the Republic. It also appears in Teijl’s 
1973 analysis of the consumption of coal and peat during the period of high excises between 
1834 and 1864.78 Based on technical studies from 1927 and 1932, the values used to this 
purpose in all recent studies are 7,500 kilocalories per kilo of coal and 187,500 kilocalories 
per double hectoliter of peat.79 These are also followed here, although below a 13.5 percent 
correction is made for price comparisons during the early modern period. The reason is that 
in the debate on long-term changes in the extent and composition of energy consumption it 

78 Teijl, ‘Brandstofaccijns’, 163-5. The main contributions to the energy debate on the Republic are De Zeeuw, ‘Peat’; Unger, 
‘Energy Sources’; Van Zanden, ‘Gouden Eeuw’; Gerding, Vier Eeuwen. 

79 Sijbolts, ‘Gebruik’, 211; Jaarverslag van de Vereniging van Gebruikers van Stoomketels en Krachtwerktuigen 1932, 38-9. 
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has gone unnoticed that whereas the original technical coefficients pertained to kilos and 
cubic meters, the standard Dutch peat tun (Nederlandsche turfton) only changed to 200 liters in 
official publications after 1816. It entered into law in 1827 and is explicitly used in the 1824 to 
1829 records.80 
 As the table shows, when converted in this way the market surveys suggest that prices 
nearly balanced out in a large part of the Netherlands, including the economic heartland of 
Holland. Calculated values are close for Holland, Gelderland, North-Brabant and even 
Limburg. Only in the three northern provinces—closest to the main peat extraction areas and 
furthest from the southern mines that dominated coal supply during the 1820s—is the price of 
peat decidedly lower. Before interpreting these results, it bears to underline the need for 
caution. Absolute price comparisons over nearly two centuries that involve the additional step 
of converting values to a common standard are prone to significant margins of error. In the 
absence of product standardization this applies to coal, but it holds even stronger for peat, 
where the range of specific products and their calorific values was even wider. With this in 
mind, the likely reasons behind a high relative price of peat are threefold. First, over the course 
of the eighteenth century the exhaustion of fields in Holland itself had shifted the weight of 
peat extraction further to the northeast (with regional provisioning in western Brabant and the 
southeastern Peel area), thus raising average transport costs for a commodity with a very high 
bulk-to-value ratio and enticing the construction of the waterway connections summarized 
earlier.81 Largely based on trade and shipping movements, it has often been asserted that the 
market for peat, contrary to that for coal, was developed and integrated.82 Yet as table 5.6 
documented, by the 1820s the variation in prices for peat was larger than it was for coal, 
albeit with a different geographic pattern. The interaction of both led to the spread in prices 
observed. Secondly, the much higher calorific value of coal strongly reduced its relative price 
(in other words, it lowered transport costs per unit of heat value). And third, the situation of 
the 1820s was exceptional in the sense that the unification with the Habsburg provinces made 
the supply of coal part of internal trade, thereby avoiding export duties and reducing its 
relative price. 
 The finding that effective prices for peat and coal were much closer than the notion of a 
disadvantage concentrated in the latter suggests is not wholly new. Van Zanden and Van Riel 
earlier presented a figure of relative prices where coal is shown to have been relatively cheap 
until after 1830.83 Debate is likely to focus on those regions where the estimated costs were 
close, with an emphasis on the coastal rim. Yet even under a wide margin of uncertainty, the 
minimal conclusion is that with the decline of nearby peat extraction, thermal energy in the 
industrial core of the Republic had become costly, regardless whether it derived from 
imported coal or from peat purveyed by interregional trade. Using the adapted metric 
equivalent for the peat tun, the cost of coal in Britain can be shown to have already been 
some ten percent lower than that of peat in the western Republic by the second half of the 

80 Verhoeff, Oude Maten, 5, 126. Earlier, the standard measure had been the Leiden tun of 227 liters. 

81 On the rising relative cost of peat between the early seventeenth and late eighteenth centuries see Van Zanden, ‘Gouden 
Eeuw’, 496. Based on excise returns and production estimates, Van Zanden puts northeastern production at the time of the 
introduction of the national tax system in 1806 at 8.4 million metric ton, or 60 percent of the estimated total. 

82 For instance by Van Zanden and van Riel, Strictures, 208. 

83 Ibid., 209 (figure 6.6). 
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seventeenth century.84 However, by the 1820s this margin had widened to 60 percent of the 
Dutch price.85 And whereas in Holland coal earlier had been twice as expensive as peat (also 
due to British export duties), the latter now was nearly as costly. For the many industries 
where combustibles could not be substituted, these changes will have tarnished the export 
position, a development that is mostly attributed to mercantilism and the cost of labor. In 
short, the cost of thermal energy most likely was not a major advantage in the industrial 
ascent of the Republic, but did affect its decline and slow industrialization. This, in turn, is 
remarkable because a comparative advantage in the export of manufactures based on cheap 
coal and labor is now at the heart of the dominant explanation of the British Industrial 
Revolution.86 Moreover, with the fiscal changes of the 1830s the relative price of coal was 
about to be further increased. Opposite to a calculated average of 75 cents per million 
kilocalories for coal in the national excise between 1834 and 1864 stood 21 cents in the case of 
peat (annex 7.1). Clearly, such rates were part not only of a revenue-generating fiscal policy 
under pressure of the public debt but served industrial interests, with the restitution system 
drawn-up to limit their effect. 
 
Having put together a benchmark view of regional differences in the 1820s, the question is 
how things developed in later years. The surveys of agricultural prices on main markets in 
the provincial annual reports offer the possibility of following these on a regional basis. 
Under article 6 of their instruction (by Royal Decree of 15 December 1820) governors were 
obliged to submit annual surveys of developments in population, economy, government 
and land-use. The resultant reports develop from concise handwritten memos to printed 
surveys. This mostly occurs from the 1830s, but in some cases already starts in the 1820s. 
Although the obligation to submit full Mercuriales also persisted until the 1850s, only for 
Zeeland, North-Brabant, Overijssel and Friesland has material similar to that of the national 
registers survived.87 
 Provincial price relatives for the same sample of agricultural inputs during four additional 
benchmark periods are compiled in table 5.8. It shows that the earlier notion of a swift 
convergence in prices for rye and butter also applies to the wider sample of inputs considered 
here. Between the 1820s and mid-century the variation in prices is more than halved. Only 
after 1890, with a finally more competitive position for rail transport and the motorization of 
inland navigation on the basis of internal combustion engines is there a further convergence 
towards very small price gaps. The main drift in regional prices during the first half of the 
century appears to have consisted of declining relative prices in the west and a closing of the 
negative price gap in the northeast. By 1850, prices in Zeeland, Utrecht and Holland are lower, 
while those in Groningen, Friesland and Overijssel have increased. As a result, the difference 
between Holland and the inland provinces strongly declined, even more so when Zeeland and

84 Based on prices for the Leiden Catharina Gasthuis from Posthumus (Prijsgeschiedenis II) and Nef, Rise II, appendix E, 405. 

85 Sources as in figure 5.3 and table 5.6. The average export price between 1824 and 1829 for British coal in million kcal was 
0.70 guilders. In his 1946 work on the Rotterdam coal trade, Sneller (Geschiedenis, 90, 109) already suggested that the difference 
between Dutch energy prices for coal and peat had largely disappeared by the second half of the eighteenth century. 

86 Crafts, British Economic Growth, ‘British Industrialization’; Crafts and Harley, ‘Output Growth’. 

87 Provinciaal Blad van Zeeland (1823-55); Provinciaal Blad van Noord-Braband (1816-49); RA Overijssel, Provinciaal Bestuursarchief 
1813-1831, 356-7; Varia Archief, 217-9; RA Friesland, Archief van Gedeputeerde Staten van Friesland 1813-1918, 1880-4. 
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Table 5.8. The evolution of regional price gaps in industrial inputs, 1824–1913 
 
 1824-29 1848-52 1868-72 1888-92 1909-13 
 
Groningen 85 96 92 92 94 
Friesland 90 98 95 92 96 
Overijssel 91 97 98 99 98 
Gelderland 101 99 100 101 101 
Utrecht 111 103 104 102 108 
North-Holland 109 107 102 104 102 
South-Holland 112 107 109 105 100 
Zeeland 110 100 102 107 99 
North-Brabant 95 97 97 97 99 
Limburg 97 95 101 101 102 
Average 100 100 100 100 100 

Variation (%) 9.4 4.3 4.4 4.8 3.6 
Holland gap (%) 18.4 10.3 8.6 7.7 2.7 
 
Note: inputs and definitions as previously. 
Source: data appendix B. 

 
Utrecht are included. With western prices exogenous, I read this as evidence of improved 
domestic transport and a strengthened competitive position of northeastern agriculture. The 
wider notion is that, parallel to the enlarged regional comparative advantage in farming, the 
relative cost of industrial inputs by mid-century was scarcely still affected by the early modern 
regional dichotomy. 
 Cross-sections of regional prices for coal after the 1820s are much harder to construct. Up 
to mid-century only the printed surveys for Zeeland and North-Brabant continue the earlier 
monthly series (for Overijssel this only runs up to 1836). For all other provinces and for the 
second half of the century we have to rely on corporate records and institutional accounts. As 
a result of differences in product descriptions and measurement in volume rather than weight, 
this disparity in sources makes price quotations hard to compare. However, using overlapping 
local sources and absolute benchmarks to which intermittent series with less-known qualities 
could be linked, regional series could be constructed. 
 For three provinces that are of interest due to their geography and role in industrial 
development the result is shown in figure 5.7. It documents that the regional pattern found for 
the 1820s did by no means remain unchanged before closer convergence was achieved. As we 
saw at an earlier stage, the political and fiscal changes of the mid-1810s through early 1830s 
strongly affected the drift of Dutch coal prices (figure 4.11). With the definitive end to the 
Napoleonic Wars in June 1815, prices strongly fell. This lasted up to the 1830 start of the 
Belgian secession, by which time the decline stood at 8 guilders per ton. This not only resulted 
from the removal of the commercial blockade (which by itself would simply have restored the 
dominance of British imports), but also from the unification that made coal part of domestic 
trade, linked to a nearly prohibitive import duty. As part of the fiscal package deal with the 
south the national excise on fuel was also lifted in 1822. The impact of these fiscal and 
institutional changes is illustrated by the fact that no remotely similar change in international 
producer prices can be observed. Prices for coal at the ships’ side in London initially also fell, 
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Figure 5.7. Average prices for coal in Holland, Noord-Brabant and Gelderland, 1813-1893 (in guilders per 
metric ton) 

Sources: disaggregate data used in figure 5.3 (see data appendices C and D). 

 
but by 1823 again stood unchanged relative to 1814. It was only from this point forward that 
British export prices declined up to the mid-1830s (by a total of 2.50 guilders per ton). With 
less pronounced peaks in the 1810s, French pithead prices (the only other series to start in 
1814) show the same pattern.88  
 For the same reason, the start of the Belgian secession and the fiscal squeeze of the early 
1830s reversed these effects, resulting in a movement that ran opposite to that in international 
prices. Between 1830 and the early 1840s Dutch prices increased by 4.62 guilders per ton, 
whereas British prices and the average of British, French and Belgian prices declined by 0.77 
and 0.22 guilders respectively. The point here is that, as a result of the geographic aspects of 
production and imports, these successive changes also influenced regional coal prices. The 
initial effect of unification especially lowered the relative price of coal in the south, while 
extending the gap in the eastern and northern provinces. Without taxation, prices in Holland, 
which as before profited from seaborne transport and its internal waterways, would have been 
even lower. The fact that this province enjoyed the highest level of local excises by far 
moderated its position (see table 6.3). 
 With the commercial disruption and the lowered tariff that followed in the wake of the 
Belgian secession, the relative positions of the west and south again shifted. Supply largely 
reverted to British imports, so that by the end of the 1830s prices in Holland and Brabant 

88 London export prices went from 6.55 in 1814, to 5.19 in 1818, 6.55 in 1823, and 3.99 in 1835. For the same years French 
pithead prices stood at 4.81, 5.15, 5.05 and 4.61 guilders per ton (sources as for figure 5.3). 
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were again close. With transport costs that were 3 to 4 guilders higher, but lower pithead 
prices and a tariff cut by 5 guilders per ton, the position of Holland had improved. With 
German coal production still underdeveloped, the same changes imposed larger domestic 
costs on the south. The by far largest step in convergence came with the abolition of local 
excises in 1865. Several years before this, it was the development of German mining and the 
growth of Rhine imports that strongly reduced the relative cost of coal in the east. Being 
based on a single series for purchases by the Nijmegen orphanages that responds sharply to 
the Crimean conflict, prices for Gelderland in the second half of the 1850s are probably too 
high to be representative. Still, from the 1860s regional prices (also for other provinces) run 
parallel and at close distance.  
 
Jointly, the patterns of international and domestic convergence discerned concentrate the 
claim of a comparative disadvantage in the cost of industrial inputs in the price of coal. 
Significant gaps also existed in wrought iron, but these were smaller in relation to value and 
declined straight from the 1830s forward. By contrast, large gaps in coal prices persisted up 
to the early 1860s. Given a dependency on imports, the main reasons here were its relative 
bulk in relation to transport (which would only be fully overcome by compound engines 
and propeller-using freighters) and the strong impact of its fiscal treatment. Beyond this, 
arguments for objective restraints to an earlier industrialization are simply not convincing. 
These presuppose a strong lack of market integration rather than an extensive regional 
specialization to have formed an inheritance of the Republic. They also start from the 
assumption of distances and natural obstacles that were larger rather than smaller and a 
strong lag in the comparative efficiency of transport. Apart from an early backlog in road 
infrastructure neither of these can be convincingly documented. Instead, there was a 
comparative advantage in the cost of agricultural inputs (with a significant international 
spread and more limited regional differences), that gave way to convergence on both fronts 
well before mid-century. This suggests that disadvantages in imported semi-manufactures 
also may have lessened.  
 In the case of coal, natural endowments, distances, fiscal policy and the state of 
transport technology were the key elements. Without the national excise, the gap with 
international prices in the 1840s would have been that of the 1860s, by which time industrial 
modernization was underway. Of course, this never became coal-intensive in a comparative 
sense until the 1890s, when revolutionized international transport had cut most of the 
remaining gap. Yet the coal prices of the 1860s can no longer be argued to have retarded 
development. In addition, while the need to rely on imports raised local prices across the 
board, we cannot say that domestic transport led to differences that were larger than those 
that prevailed elsewhere. By contrast, local excises up to 1865 and political events did add to 
the pattern of divergence. 



      
 
  CHAPTER 6  
 
 
  Wage gaps and the labor market equilibrium 
 
 
  6.1. The labor market debate: data and issues 
 
Inspection of a broadened empirical base has modified the straight hypothesis of a broad 
disadvantage in the cost of industrial inputs, based on a combination natural endowments 
and a failure of the Dutch transport system. While such disadvantages did prevail, they 
were strongly concentrated in coal, with a possibly large role for taxation. At the same time, 
it cannot be documented that the transport system served to exacerbate differences in 
nonfactor costs, as internal price gaps in coal were at least as large elsewhere and there was 
an early convergence in the regional cost of agricultural inputs. These qualifications change 
the equilibrium of forces that may account for poor competitiveness and slow technological 
change, which, as explained, was a much wider issue than the adoption of steam alone. 
Even though mechanization was not on a comparatively extensive scale, the industrial 
innovation of the 1860s and 1870s not only saw fundamental changes in textiles, but also 
such shifts as the emergence of the margarine and beet sugar industries, the spread of the 
bread factories and innovation in brewing. In turn, the possible effect of the 1834 fuel excise 
is of importance because it falls shortly before the shock in relative output prices, which, 
against a background of low productivity growth, pushed Dutch industry into a standstill 
after 1840. Question is, were industrial cost shares for fuel large enough to allow for such an 
effect, and can it be shown that the practical effect of fiscal restitution still caused the excise 
to be a distortion? 
 Energy balances and the cost of coal have been topics of debate ever since De Zeeuw 
claimed an early role for cheap indigenous peat and Griffiths focused on inputs to illustrate 
the alleged inadequacy of the Dutch transport network. Yet the most controversially 
debated hypothesis on industrial decline concerns wage levels. Apart from mercantilism 
and languidness it is also the notion with the longest tradition. In his seminal analysis of the 
eighteenth century decline of the Republic, Johan de Vries traces its first expressions to the 
late 1730s.1 From the 1770s, various shades of the argument then appear across the flurry of 
works (by authors such as Zillesen, Van den Heuvel and Luzac) on the worsening economic 
situation and the proposed means of redress, while abroad Adam Smith emphasizes the role 
of Holland’s excises.2 With the broad economic and political upheaval of the Batavian years 
the debate fades into the background. In the postwar years, however, the perspective of a 
national government seeking to measure and influence the economy leads to statistical 

1 De Vries, Economische Achteruitgang, 280, nn. 287. 

2 Smith, Inquiry, book V chapter 2, 159: ‘Taxes upon the necessaries of life are much higher in many other countries than in 
Great Britain [...]. In Holland the money price of the bread consumed in towns is supposed to be doubled by means of such 
taxes [...]. These, and some other taxes of the same kind, by raising the price of labour, are said to have ruined the greater part 
of the manufactures of Holland.’ 
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inquiries on the state of industry that include questions on daily wages. The preceding 
wartime decline and the international context of renewed British competition and high 
tariffs that effectively closed-off the French market to southern textiles provided additional 
reasons for these initiatives. Moreover, as articulated among others by Van Hogendorp, by 
this time the debate on wages has widened. Apart from competitiveness there is a rising 
concern over the extent of poverty in relation to real wages and underemployment.3 It is for 
instance widely observed that poor relief is used as a supplement. The extent of this practice 
is largest in North-Holland (dominated by Amsterdam), where three-quarters of all benefit 
claims registered in 1817 came from households that provided more than half of their 
income themselves.4 
 The first industrial inquiry is conducted from August 1816 (with the first of this month 
as its measurement date), the second from March 1820, asking after the state of things on 31 
December 1819. As such, both efforts follow-up on the 1800 inquiry by Goldberg, a 
summons from 1808 (the results of which have not been preserved) and the survey by the 
French Intendant for Internal Affairs, D’Alphonse held in 1812. While the postwar economic 
context provided ample reason for the 1816 inquiry, the main cause for it to be repeated 
only three and a half years later lay in its incoherent and incomplete returns. In the words of 
the minister for education, industry and the colonies, Anton Falck, it was the ‘impossibility 
to construct from so many incomplete tables, drafted after different interpretations, the true 
situation of our manufacturing trade’ that led to the initiative. Moreover, although officially 
denied to avoid the impression of any link to taxation, surviving provincial instructions 
suggest that Falck also launched the better-structured 1820 survey to monitor the effects of 
the controversial system of tariffs introduced in October 1816. In effect, the revised inquiry 
specified 19 questions asking after wages, the number of laborers, the nature of production 
and its destination and general profitability. Under the influence of the debate on social 
issues it was also extended to include questions on child labor.5 It is the data obtained from 
this inquiry that to a large extent supports estimates of the volume of postwar industrial 
production. It also supplements the partial 1807 census that was used to reconstruct early 
numbers of employment.6 
 The last of the postwar concentration in official sources on wages concerns the findings 
of a commission installed by Willem I in early 1817 to draft the basis for a new tax system. 
As such, this needed to take account of redistributive effects in the newly unified kingdom 
with its varied economic structure and differentiated income levels. To do so, it needed 
representative wage data. Here, too, initially broad questions on daily wages led to returns 
that specified an uncategorized mix of rates in local professions, preventing the calculation 
of provincial averages. This induced a revised survey in 1819, this time with more precise 
questions. Moreover, contrary to the industrial focus in Falck’s inquiry the wage statistics in 

3 Van Hogendorp, Bijdragen, I, 161; VI, 397.  

4 1817 is the first year of the national poor relief statistics. The first report contains the breakdown cited (for details see table 
6.12 below). HSG 1817/8, 380. Also see De Bosch Kemper, Geschiedkundig Onderzoek, 205. 

5 All preceding observations from Duijghuizen and Klep, ‘Staat van Fabrieken’ (on the 1816 inquiry) and Duijghuisen, ‘Staat 
van Fabrieken’ (1819). Quote by Falck from Duijghuizen, ‘Staat van Fabrieken’, 33.  

6 Jansen, Industriële Ontwikkeling, 271ff.; Horlings, Economic Development, 327-32. 
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this case used daily summer wages in construction and agriculture as their standard.7 After 
these efforts the official appetite for wage statistics subsides. In the 1820s, economic debate 
further focuses on taxation and trade policy in relation to the south. And in the course of the 
1830s attention decidedly shifts to derailing public finances and the urban crisis. In later 
years further wage statistics are published (for instance as part of the 1841 inquiry into child 
labor, with a strong focus on textiles) and extensive data can be retrieved from public works 
contracts and agricultural surveys (see below). Yet none of these sources is as systematic as 
those of the late 1810s. 
 
As part of historiography, the notion of comparative wage costs as a factor behind slow 
industrialization only incidentally features in early works. Referring to impressionistic wage 
quotes for Belgium and Saxony in Goldberg’s Memorie over de Nederlandsche Fabrieken, Van 
den Brink for instance rejects the hypothesis in his 1916 dissertation on the economic 
situation of the postwar years.8 By contrast, in his 1925 work on the Dutch working class 
between 1813 and 1870, I.J. Brugmans already embraces the contrast between high nominal 
wages and the ‘generally pitiable low level’ of nineteenth century real labor income, which 
he attributes to high taxation, and—incorrectly—to a structural rise in the cost of living 
(based on grains and agricultural rents only). He is also the first to explore the wage data of 
the 1819 industrial inquiry. Without much explanation, it forms the basis for the observation 
of a strong regional differentiation. As summarized earlier, in the early 1960s the theme of 
taxation as a cause of industrial decline through reduced competitiveness is returned to by 
Charles Wilson.9 
 Yet it only was the 1976 work by Mokyr, exploring the contrast between the swift 
industrialization of the south and the retardation of the north before 1850, which linked the 
issue of wage costs to that of slow technological change through the relative cost of labor 
and the accumulation of capital.10 Here, wage gaps were explained from regional differences 
in agricultural land-to-labor ratios (argued to reflect differences in productivity) and the 
effect exerted by the urban welfare system on the effective supply of labor. Apart from his 
emphasis on composite factor costs, Bos in turn used the distribution of wage rates across the 
various industrial categories discerned in the industrial inquiry for 1819 to attribute high 
labor costs to obsolete specialization and reservation wages. To this, Griffiths added the 
notion of a wider regional differentiation. Specifically, high wages were argued to have 
formed a comparative disadvantage for the coastal provinces, while the cost of imported 
inputs was believed to have been higher in the economy as a whole, but most strongly so in 

7 Staatsblad 69, 28 December 1816. The exact request was to specify ‘the whole price of the ordinary daily wage of a bricklayer 
or a carpenter, including the food and drink that has been received in kind’ and ’the price of the daily wage in summer for 
field labor of every kind.’ Also see De Meere, ‘Daglonen’, 357-8, and Duijghuizen, ‘Staat van Fabrieken’, 38. 

8 Van den Brink, Bijdrage, 152. 

9 Brugmans, Arbeidende Klasse, 113-50; Wilson, ‘Taxation’. Later (in 1969), Brugmans even argued that ‘the Netherlands 
between 1825 and 1850 had continually rising grain prices when these were falling elsewhere‘(‘Economic Fluctuations’, 152). 
What Brugmans implicitly referred to was the combined effect of the very low prices in the near-open Dutch economy in the 
1820s and the decline of protection elsewhere. This for instance caused the British price gap for wheat to decline from a peak 
of 8 guilders per hectoliter in 1825 to less than 1 guilder from mid-century. 

10 Mokyr, Industrialization. 
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the inland provinces. And lastly, from the 1980s Van Zanden turned to local prices for rye 
bread and the decomposition of its regulated production costs to argue that is was 
differences in the cost of living that explained the pattern in nominal wages, thereby 
strongly reducing the variation in real labour incomes. In this view a positive real wage gap 
for Holland for instance ceases to exist.11  
 Views on the causes of high nominal wages and their regional origin thus have differed, 
implying very different things for the economy besides the effects on competitive costs and 
the choice of technology. In effect, the various projected workings of the labor market 
influence wage gaps, migration and the industrialization of the workforce. Whereas high 
nominal wages in all cases affect the demand for labor, regional differences in productivity 
and the cost of living change their effect on labor supply. To the extent that differences in 
wages correspond with real earnings, migration changes the allocation of labor, squeezes 
wage gaps and lowers wages in nonagricultural sectors that form its destination (unless, 
that is, productivity continues to shift). In the case of a strongly elastic supply of labor and 
diminishing returns in agriculture these may even be pushed to the rural level. In fact, in the 
original dualistic model proposed by Arthur Lewis in the 1950s, rural-to-urban wage gaps 
are absent. However, if wage gaps are counterbalanced by a higher urban cost of living no 
such correction will occur. The same applies in the case of lower chances of work (a 
condition known as urban overcrowding). By implication, differences in wage levels in this 
situation are the result of redistribution or forms of local scarcity (for instance in urban 
housing) that are implicit in prices. They may also result from poor social overhead that 
invites compensation for health disamenities or wider labor market failure. In reality, wage 
gaps are likely to be the result of a combination of these factors. This makes the analysis of 
such influences essential to individual development histories. Moreover, as chapter 4 sought 
to explain, in the Dutch case comparative costs and the labor market formed key factors in 
the adjustment to the price shock that halved the relative return on manufactured goods 
between the late 1830s and the 1850s. 
 Even so, these wider issues have not been pursued. The reason here has not just been 
the lack of traction of development economics that is characteristic of the entire Dutch 
debate. It is, above all, empirical. The fact is that, apart from incidental early evidence, the 
entire modern debate on nineteenth century regional and comparative wages has been 
based on the industrial inquiry for 1819, with only Mokyr providing an explicit comparison 
with southern wages. This has necessarily left questions on the extent and duration of the 
problem unaddressed. Nonetheless, the much-noted phenomenon of Dutch wage rigidity 
has led Griffiths and Bos to surmise that by mid-century wages had been caught up by those 
in Britain.12 Yet the overhaul of research on British prices and wages that has taken place 
since then also suggests more limited changes before 1850.13 Likewise, use of the cost of rye 
bread as a proxy for the regional cost of living is hardly satisfactory. Early working-class 
family budgets suggest that bread made up 20 (1853-63) to 25 (1806) percent of household 

11 Griffiths, Industrial Retardation, 55-77; Van Zanden, Rise and Decline, 133; ’Regionale Verschillen’. Earlier, only De Meere 
(‘Daglonen’, 379) attempted to estimate real wage gaps using provincial prices for wheat and rye in 1851. 

12 Bos, ‘Factorprijzen’; Griffiths, ‘Role’. 

13 Feinstein, ‘Pessimism’; Allen, ‘Pessimism’. 
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expenditure.14 Moreover, its use as a stand-alone proxy is especially worrisome in the case 
of sharp differences in the local taxation of industrial products, among which flour. A wider 
collection of consumer goods and adequate expenditure weights here are essential to 
representative numbers. 
 
 
  6.2. Regional and comparative wage gaps 
 
To establish the role of wage costs and labor market adjustment in Dutch industrialization, 
the first task thus is to broaden the empirics of the debate. This should first of all inform us 
on the extent and persistence of regional and comparative gaps in money wages. Likewise, 
estimates of regional differences in the cost of living can show us how real wage gaps as 
drivers of migration evolved and, conversely, to what extent nominal pay was influenced by 
fiscal pressure and other forces. Following this, we can trace the labor market mechanisms 
connecting wage setting to worker mobility and industrial retardation and attempt to place 
relative weights on the various influences. 
 It is the wage estimates by Vermaas and Van Zanden, and the collection of prices from 
market surveys and the purchase records of hospitals and orphanages compiled in the 
present study that allow for the construction of provincial wages and prices in successive 
benchmark years.15 As in all previous works, the starting point is given by the wage data of 
the industrial inquiry held in 1820. However, here this is systematically combined with the 
numbers for agriculture and construction in 1819 as compiled by the early fiscal planning 
committee and processed by De Meere in 1980.16 Their only drawbacks consist of limited 
observations for construction wages in smaller municipalities and the use of summer wages 
in agriculture. The former problem was solved by using the data for four provinces with a 
comprehensive coverage to calculate an average urban mark-up, while agricultural summer 
wages were corrected with the seasonal pattern specified in the literature. Industrial wages 
from the 1820 inquiry accept the corrections to averaging procedures and the treatment of 
outliers by Griffiths.17 The resultant series were weighted with the use of the 1807 and 1849 
occupational censuses to obtain an overall average. Cost of living estimates are based on the 
1824 to 1829 market surveys and on institutional prices, weighted by actual household 
budgets from the 1850s. 
 Table 6.1 shows the results. It leaves no doubt as to the strong differentiation in prices 
and wages that formed the counterpart to the regional economic structure inherited from 
the Republic. Without specialization and a flow of workers that reflected an equilibrium 
balanced by productivity, standards of living and chances of work, these differences could 
not have persisted. Distances were too limited and the division of labor too far advanced to 
assume segmented regional economies. In fact, from the work by Hart, Knotter and

14 See appendix tables E.3 and 4. 

15 Vermaas, ‘Real Industrial Wages’; Van Zanden, Economische Ontwikkeling, 117; see data appendices B and F. 

16 De Meere, ‘Daglonen’. 

17 On these successive adjustments (mainly related to firm-size bias, piece rates, seasonal effects and sector representation) see 
Brugmans, Arbeidende Klasse, 119; Mokyr, Industrialization, 119; Griffiths, Industrial Retardation, 56. 
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Table 6.1. Regional differences in average daily wages and the cost of living, 1819 
 
 wages wages share of wages cost of real 
 agriculture industry primary weighted living wages 
 (cents) (cents) labor (%) average 1820/9 (average) 
 
Groningen 60.3 68.0 44.7 94 93 101 
Friesland 76.2 71.0 49.2 108 97 112 
Drenthe 56.0 56.0 63.7 83 84 99 
Overijssel 50.7 63.0 50.7 81 91 90 
Gelderland 45.0 65.0 53.9 78 99 79 
Utrecht 69.9 79.0 33.1 111 104 107 
North-Holland 74.6 109.0 18.3 145 123 120 
South-Holland 82.1 87.0 23.8 123 119 104 
Zeeland 80.6 86.0 58.9 120 112 109 
North-Brabant 53.2 58.0 54.1 82 92 89 
Limburg 45.7 59.0 53.4 76 85 90 

Average 63.1 72.8 41.4 100 100 100 
Variation (%) 21.2 21.1 30.4 21.9 12.4 11.5 
Holland gap (%) 41.8 55.9 -60.2 56.4 31.6 18.6 
 
Notes: all observations concern male daily wages. Agricultural summer wages were converted to averages using the seasonal 
pattern documented in the literature (Van Zanden, Rise and Decline, 129). This specifies 13 weeks of winter wages at 80 percent, and 
9 weeks of autumn- and spring wages of 90 percent. Average wages are a composite of agricultural, industrial and construction 
wages according to the 1820 industrial inquiry (industry) and the 1819 fiscal inquiry (agriculture and construction) as processed by 
De Meere (‘Daglonen’). Full observations for construction wages are available only for municipalities of over 5000 inhabitants. 
Based on full observations for four provinces, these were corrected for a 9.4 percent urban bias. As before, the ‘Holland gap’ is 
defined as the mark-up of Holland over all other provinces except Utrecht and Zeeland. 
Sources: agricultural and construction wages: De Meere, ‘Daglonen’; industry wages: Griffiths, Industrial Retardation, 57; cost of 
living estimates according to data appendix F, combining institutional prices for 1818-22 and the integral market surveys for 1824 
to 1829; provincial shares of primary and construction labor for the 1849 census calculated from Oomens and Den Bakker, 
‘Beroepsbevolking’. These were adapted to 1819 levels with the change in national employment shares for these sectors between 
the recalculated values for the 1807 and 1849 censuses (data appendix A). 

 
Trompetter on the extent of early modern migration and the number of those settling in 
Amsterdam, we know things to have been very different. As measured by the banns of 
marriage, the flow of migrants to Amsterdam peaked during the first half of the seventeenth 
century, but continued at a high level throughout the eighteenth century, with some eight in 
every thousand inhabitants that registered having been born outside the city. Of these, half 
came from abroad, a fifth from the eastern provinces, another fifth from Holland and Utrecht, 
and a tenth from the other provinces.18  
 As previously described, the underlying economic disparities were first of all rooted in 
the structure of agriculture: in differences in the quality of agricultural land (sand versus 
clay), the degree of specialization and the institutional framework of the countryside. This 
affected firm size, the use of hired labor, product choice, the possession of livestock and the 
speed with which systems of common lands were dismantled. Connected to these 
conditions, the degree to which each region had been able to profit from the expansion of 

18 Hart, Geschrift, 138-42; Knotter and Van Zanden, ‘Immigratie’; Trompetter, ‘Migratie‘. 
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the urban economy from the mid-sixteenth century forward played a determinant role. The 
first general point to make, therefore, is that comparative wage gaps—to the extent that 
these prevailed—were in large part regional in origin. Both in agriculture and industry 
wages in the inland provinces (excluding Utrecht) were at most two-thirds of those that 
prevailed in Holland. When using a weighted average of the two to represent average wage 
levels, differences in economic structure even cause this ratio to fall to 54 percent. In the 
north, agricultural wages are high in pastoral Friesland but much less so in Groningen, 
while industrial wages are closer to those in the west. Similarly, the low level of agricultural 
wages in the east and south corresponds with lower productivity and mounting surplus 
labor as a result of population pressure, carrying over into low wage levels in the cottage 
industry (see table 2.1).  
 The second aspect of the distribution of wages of macroeconomic importance concerns 
the fact that differences between industry and agriculture in the various provinces were 
generally much smaller. Indeed they are small even in an absolute sense. For the economy 
as whole the mark-up in 1819 was no wider than 18 percent (with construction included in 
nonagricultural wages). Among late-nineteenth century industrializers the mark-up of 
unskilled city wages over those in agriculture was around 50 percent. Across England in the 
1830s it even reached 70 percent.19 The small value for the Netherlands is in line with 
contemporary observations by for instance Keuchenius and Metelerkamp on the effect that 
the eighteenth century shift in comparative advantage between agriculture and industry had 
on the labor market. To the extent that we may read the limited nature of intra-provincial 
agro-industrial wage gaps as evidence of similar differences between town and country, it 
spells out that the labor market equilibrium of the early nineteenth century was dominated by 
interregional flows. This makes it of importance to identify the underlying incentives, and 
when explaining comparative wage gaps to distinguish regional from national effects. Lastly, 
it should be considered that the point of measurement is not without influence. After the 
rising prices of the eighteenth century and the autarky of the tightened blockade that followed 
annexation in 1810, Dutch agriculture in 1819 was about to be hit by a very large price shock. 
Given an exceptional openness amidst protection, this led to adjustment in factor demand and 
thus presumably in wage gaps. 
 The first step towards a more nuanced view of the causes of the internal wage gaps and 
their likely role in industrial retardation is to obtain closer estimates of the cost of living. This 
allows us to distinguish nominal from real aspects and through this to delimit their respective 
effects on the supply and demand for labor. Based on regional prices for fourteen products of 
a sufficient homogeneity to be compared (covering 76 percent of outlays) and housing rents (a 
weighted average of the assessed rental value of all properties below and part of those above 
the tax threshold), such estimates were constructed with the help of the price database. They 
appear as provincial indices in table 6.1. Since they combine a five-year average of institutional 
prices centered on 1820 with the market surveys up to 1829, the date is given as ranging 
between these years. 
 What at first has been an ignored and then imprecisely measured aspect of the debate is 
explicitly born-out by the new numbers: parallel to wage gaps, differences in the cost of living 
were every bit as much part of the economic inheritance of the Republic. In North-Holland, 

19 Clark, Conditions, 526-31, table 2; Boyer and Hatton, ‘Migration’; Williamson, ‘English Factor Markets’, table 3. 
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the province with the by far highest urban wages, prices were a quarter higher than the 
national average, while in the inland provinces the cost of a working family’s shopping basket 
stood ten percent below the same average. Although in agreement on the point of higher 
prices in the west against a lower cost of living inland, this is a pattern that differs from that 
suggested by indicators such as the cost of rye bread (Van Zanden) or grain (De Meere). The 
former leads to a pattern in which Holland prices are some 10 instead of 20 percent above the 
average, inland prices are even lower and the northern price level is slightly above, instead of 
5 percentage points below, the average. Moreover, since especially in Holland and Zeeland rye 
made up a small part of the consumption of grains, former measurement on this point has 
been not just incomplete but distorted.20 
 Closer measurement of differences in the cost of living changes our view of real wage 
gaps in a number of respects, and in a manner that makes greater sense in terms of labor 
market flows and relative productivity. First, while still extensive the variation in prices was 
only just over half of that in wages. As a result, it reduces the variation in real wages to the 
same extent. This makes it the largest single force that accounts for the spread in nominal pay. 
However, it also implies that there is a large part of this pattern that still needs explaining. 
This is a strong first clue that the various forces acting on wage formation were not mutually 
exclusive and the resultant labor market equilibrium was much more complex than has been 
thought. Note that this is based on a wage series that is the weighted average of sectoral 
data; earlier comparisons typically used industrial or agricultural wages. Yet the reality was 
that especially Holland had a vastly more industrialized employment structure than the 
rural provinces and agricultural workers based their migration decisions not on sectoral 
wages, but on the chance of finding better paid work in the cities. This requires that we 
compare representative wages.  
 Beyond these points, the adapted cost of living also changes the pattern of real 
earnings. These are no longer more or less evenly spread, with slightly higher incomes 
supposedly prevailing in the northern agricultural provinces and the western core trailing 
behind. Instead, for those in work purchasing power was highest in the regions with the 
highest degree of industrialization or level of agricultural productivity: Holland, Utrecht, 
Zeeland and Friesland. Against this, real earnings inland stood 11 points below the average, 
creating a real wage gap with the biggest pole of attraction—Amsterdam—of about a third. 
In truth, the absence of a higher level of real wages in the west previously suggested cannot be 
squared with what we know about the nineteenth century growth of the cities, even before 
renewed urbanization took hold. After what, according to De Vries and Van der Woude, 
amounted to an 13 percent decline in the urban population of Holland between 1675 and 1795 
and a further 8 percent loss up to 1815 (in both cases -4 percent in aggregate), all cities 
expanded in the years up to 1829.21 And even throughout the following economic slowdown 
these continued to grow—by 205 thousand between 1829 and 1859. Given the very low urban 
rate of natural increase (which fell to a mere one per thousand), this could not have occurred 
without structural migration and this, in turn, required real regional gaps. At the same time, 

20 De Vries, ‘Production’, 202-3, who shows that in Holland in 1808 and 1834-7 wheat made up 70 percent of the consumption 
of wheat and rye. In Zeeland it even varied between 89 and 95 percent. 

21 Estimates up to 1795 by De Vries and Van der Woude, Nederland, 84. Their numbers for 1675 and 1795 are 540 and 469 
thousand (Holland) and 875 and 781 thousand (national). Changes from 1795 based on data appendix A. 
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the fact that high real earnings existed parallel to higher unemployment signals labor market 
trouble in the form of segmentation and queuing. 
 The causes behind the variation in the cost of living consisted of differences in the cost of 
urban housing, of productivity levels that reflected on income (and thus on the cost of finished 
goods and services), and of the systematically higher level of municipal taxation. Housing 
rents in Amsterdam, in particular, were a multiple of those paid in Brabant or the Achterhoek, 
although by focusing on the average rental value for the overall housing stock the implication 
of this situation for working-class budgets has been overstated. In 1827, the average of this 
amount for taxed properties stood at 97 guilders in North-Holland, against 28 guilders in the 
inland provinces. For the 29 percent of all houses below the tax threshold, however, the same 
numbers were 18.42 and 13.85 guilders. Admittedly, in Amsterdam itself (which at this time 
harbored 8 percent of the population) rents were even higher, and it should be added that 
differences had already come down since the Batavian years. In 1807, the average rental value 
for untaxed properties in North-Holland and in the east and south stood at 23.42 and 15.44 
guilders respectively.22 Microeconomic data on actual rents paid by working families is 
limitedly available as part of household budgets. Since these mostly focus on urban workers, 
they do not allow for a representative analysis of regional or rural-to-urban differences. They 
do show, however, that the mark-up of rents in Amsterdam (observations for which are 
ample) over those in all other cities amounted to 57 percent in the 1850s, half in the 1880s and 
early 1890s, and a third by 1913.23 
 Secondly, as a typical geographic aspect of trade-based early modern development, levels 
of capital accumulation and productivity differed strongly between regions. Through the 
competition for labor this not only affected the cost of production in those western sectors 
with the largest scope for productivity gains, but also in nontradables, thereby raising the cost 
of living—a mechanism known as the Balassa-Samuelson effect.24 This is only a relative price 
effect for as long as comparative productivity growth is strong, but turns into a deadweight 
loss once this starts to lag and labor costs fail to adjust. Moreover, the much larger urban 
dependency on marketed goods exacerbated this mechanism. In the east and south self-
provisioning was still prevalent. For a limited sum, workers were permitted to use common 
land, where they could graze cattle, cut peat and cultivate a plot of land. By contrast, the cost 
of living in the cities was also higher because all food had to be transported and marketed. 
Lastly, especially millers and bakers were protected by a system of pricing that specified fixed 
allowances on top of the market price of grain. These, in turn, were much higher in the west. 
This system, known as the assize, was linked to municipal fiscal autonomy. To secure tax 
revenues, the import of flour was forbidden so that competition was excluded. By implication, 
technical change through economies of scale in these and other taxed markets was also 
restrained. 
 The most concrete factor behind regional differences in the cost of living, however, 
consisted of the burden of local taxation itself. This becomes immediately clear from the 

22 Cf. Soltow, Inequality, 135-8. Similar figures as used here for 1808 and 1856 in De Meere, Economische Ontwikkeling, 58. Data 
on assessed rental values from Horlings, Economic Development, 454-5. 

23 See data appendix E. The relevant samples are for 1853-63, 1880, 1886-91 (plus three budgets for 1897) and 1913. 

24 Cf. Balassa, ‘Purchasing-power Parity Doctrine’; Samuelson, ‘Theoretical Notes’. 
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distribution of revenues in table 6.2. Its measurement point is 1849, by which time especially 
excises are still at an elevated level. National excises had been strongly raised in response to 
the loss of income and raised debt service after the Belgian secession. Liberal fiscal reforms, on 
the other hand, only started from 1852 with the abolition of the local surcharge on milling and 
the national excise on pork and mutton. Up to this point, consolidation had held priority ever 
since Willem I’s 1840 abdication. There is no evidence that, parallel to this path, municipal 
duties had also increased. Although in 1831 the approval of municipal budgets was 
transferred from central government to the provincial authorities, per capita revenues of local 
excises went from an average of 2.79 guilders in the years before 1830 to 2.23 guilders in the 
period up to their abolition in 1865, rising only in the 1850s.25 Moreover, as the table shows, 
the overall burden of municipal taxation was only just over a fifth of national charges. But 
whereas excises made up about only a third of national tax revenues, in the case of local taxes 
the same share stood at over 70 percent. Since local excises likewise largely fell on food and 
fuel, this added to the regressive stance of the fiscal system. This greater local reliance on 
excises in turn mattered to regional differences in the cost of living because of a strong 
regional bias in rates. As table 6.2 demonstrates, per capita revenues varied from 60 cents to 7 
guilders per year. Its burden being at most just one guilder apart, the spread in direct taxation 
was much smaller. In fact, the contrast in indirect rates is even greater when receipts for 
individual towns are examined. Between 1848 and 1851, revenues in Amsterdam amounted to 
10.50 and those in Rotterdam, Leiden and Delft averaged 5.98. By contrast, the burden in 
Almelo, Hengelo and Enschede came in at 73 cents.26 
 There were three main reasons for the much higher municipal charges in the western 
cities, one of which also carried over into the level of taxation in Friesland, Utrecht and 
Zeeland. This more general cause lay with the municipal debts incurred in the seventeenth 
and eighteenth centuries, mainly in relation to the cities’ share in defensive expenditure. 
Unlike the provincial debts, which between 1795 and 1814 had been standardized and 
converted into national debt, the underlying perpetual bonds had not been consolidated. 
The reason why this inheritance worked out in a skewed regional distribution, in turn, lay 
with the fixed allocation of this burden between the various parts of the Republic. This 
caused the coastal provinces, and especially Holland, to shoulder the by far largest share. 
Secondly, even in early modern cities, with low levels of sanitation and other forms of social 
overhead, the general cost of administration and public services was far higher than in rural 
areas. And at 53 against 16 percent in 1815, the degree of urbanization in Holland far 
exceeded that in the other provinces. Lastly, especially since the nonagricultural decline of 
the Batavian years there was the issue of poverty and underemployment. This, too, was far 
more prominent in the cities of the west and as such claimed redistributive expenditure. 
During the first year in which poor relief was registered on a national basis (1817), the 
number of claims in Holland amounted to 16 percent of the population. At 10 and 9 percent 
only the situations in Utrecht and Brabant came relatively close. In the other provinces the 
same proportion averaged 6 percent.27 Apart from double counting as a result of repeated

25 Roovers, Plaatselijke Belastingen, 52-3. 

26 Griffiths, ‘Role’; Industrial Retardation, 60, largely based on De Bruyn Kops, Indirecte Belasting, 9-13. 

27 HSG 1817/8, 380.  
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Table 6.2. Per capita revenues of national and municipal taxation in 1849 (in guilders) 
 
 municipal municipal municipal overall overall 
 indirect direct total indirect total 
 
Groningen 1.25 1.40 2.65 7.59 20.77 
Friesland 2.96 1.69 4.64 9.30 22.76 
Drenthe 0.65 0.95 1.60 6.99 19.72 
Overijssel 0.95 1.04 1.99 7.29 20.11 
Gelderland 1.01 0.74 1.75 7.35 19.87 
Utrecht 2.77 0.81 3.58 9.11 20.11 
North-Holland 7.01 0.89 7.90 13.35 26.02 
South-Holland 4.10 1.48 5.58 10.44 23.70 
Zeeland 2.39 1.32 3.71 8.73 21.83 
North-Brabant 0.66 0.97 1.63 7.00 19.75 
Limburg 0.59 0.37 0.96 6.93 19.08 

Average 2.74 1.09 3.83 9.08 21.94 
 
Sources: ‘Statistiek Overzigt’. All revenues include surcharges (opcenten). 

 
claims, these numbers also hide the fact that the provision of poor relief was far more 
institutionalized in urban areas. Even so, the extent of the burden varied between cities. In 
the 1840s, the share of poor relief in outlays varied between 10 percent in Amsterdam, a 
quarter in Haarlem and Rotterdam and 32 percent in Leiden on account of its outdated 
woolen textile industry.28 
 The overall image of early nineteenth century municipal public finance, therefore, is 
that of high financial requirements in the urban core that were met by a regressive system of 
taxation. This was all the worse for having escaped the fiscal reforms of the Batavian years: 
the oldest municipal core of the Republic would take by far the longest to adapt. In effect, 
through taxes on essentials (which in an urban context were hard to avoid) the active 
workforce subsidized not only the needs of those out of work or otherwise stricken by 
poverty, but also the cost of servicing the municipal bonds held by the elite. To see precisely 
how big the impact of taxation on wage levels was we have to match fiscal revenues with 
income data. To this effect, previous efforts used different estimates of annual earnings and 
rough assumptions on participation and family size. In this way, Griffiths adopted a single 
best-guess male income of 312 guilders and a participation rate of one in four for each 
household, and matched these against the 1849 revenue data. De Meere used the same set of 
assumptions, but replaced the uniform income by an average of the 1819 provincial wage in 
industry and construction, together with a full-employment estimate of 300 working days. 
This leads to family earnings of between 284 guilders in North-Holland and an average of 
177 guilders in the east and south.29  
 The implication of this approach—born from a lack of more detailed information—is 
that it matches wages and tax revenues from different dates, assumes the absence of income 

28 Griffiths, Industrial Retardation, 61. 

29 Ibid., 53, 60; De Meere, ‘Daglonen’, 367-8. 
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from female and child labor and uses a very rough estimate of family size (which influences 
the burden of excises). In Griffith’s case, the results suggested a burden that ranged from 9 
percent of worker budgets inland to 13 percent in the coastal provinces and as much as 18 
percent in North-Holland. By using differentiated wages, De Meere’s results suggested a 
much more even distribution that ranged from 19 percent in North-Holland to between 13 and 
17 percent in the other provinces. In fact, his calculations led to an even higher tax pressure 
inland than in the coastal provinces outside Holland (at averages of 16 and 14 percent). The 
same point of a high and more even tax pressure when regional wage gaps are taken into 
account was suggested by Bos.30 
 Table 6.3 shows how these calculations may be improved upon with the use of the earliest 
available household budgets from the 1850s, the combined information on provincial wages 
from the 1819 inquiries and the development of nominal pay over time. With the budgets 
being concentrated in Holland, it starts by standardizing income and family size, and then 
uses provincial wage gaps to project family income in the other provinces, both in 1849 and 
1819. The outcomes restore the notion that, both in an absolute and relative sense, municipal 
excises were by far highest in Holland. In 1819, local excises alone amounted to 11 percent of 
income, against 3 percent in the inland provinces and intermediate shares in the remainder of 
the coastal rim. Comparing this with 1849 also shows the shift between local and national tax 
pressure. Whereas in the intermediate period municipal duties slightly declined (especially in 
the years after 1816), national excises strongly increased—from 2.34 to 6.33 guilders per head. 
As a result, so did the overall level of indirect taxation. If the decline in municipal taxation was 
evenly distributed (as it is assumed to be here) the distribution of the overall burden in 1819 
therefore was more skewed. Conversely, regional gaps were somewhat lower by mid-century, 
but the overall burden of taxation had risen. 
 As before, the geographic aspects are strongest for the individual cities of the west. In the 
case of Amsterdam in 1848, the overall burden of indirect taxation amounted to over a fifth of 
estimated family income, which was probably unmatched by any preindustrial economy. 
Otherwise, compared to previous estimates it is not the value of excise pressure in Holland 
that changes most, as this only shifts by 0.4 percent of income. By contrast, that for the inland 
provinces in 1819 is unchanged at 9 percent, but stands at 14 percent in 1849. In the same way, 
values for Zeeland and the northern agricultural provinces in 1819 are close to those projected 
at an earlier stage, but higher for 1849. 
 All in all, municipal excises, which existed up to 1865, must be considered a critical factor 
in raising the nominal wage as well as in explaining wage differences in the Netherlands itself. 
Moreover, the present more detailed reconstruction of their influence of wage gaps shows that 
this influence was not static, but especially in the inland provinces became overshadowed by 
the effect of raised national excises from the 1830s (remember that especially the inland 
provinces had already experienced a similar structural shock with the introduction of Gogel’s 
national system in 1806). The same adjustments also suggest that the use of regionally 
differentiated wages, at least in 1819, does not lead to an equal spread in fiscal pressure. By 
1849, however, much of this has disappeared. Moreover, even at the earlier date Holland and 
the inland provinces were no more than 6 points apart. By implication, wider forces were 
acting on the spread in the cost of living. Apart from those summarized earlier—rents,

30 Bos, ‘Loon’. Earlier in the debate, Mokyr suggested a maximum overall share of 10 percent. 
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Table 6.3. Estimates of the share of excises in household expenditure, 1819 and 1849 
 
 Holland Zeeland Friesland Groningen Inland 
 
1853-63 household income (fl/year) 442 
Adjusted to average family size  411 
Adjusted for agricultural wage gap 395 
Adjusted to 1849 (1819) wage levels 373 (368) 

Regional 1849 wage gaps 1.00 0.84 0.87 0.89 0.68 
1849 household income 373 313 325 332 254 
Total excise revenues per head 1849 11.90 8.73 9.30 7.59 7.11 
Household expenditure on excises 58.55 42.95 45.76 37.34 34.98 
Share of household income 15.7 13.7 14.1 11.2 13.8 
Id. municipal excises only 7.3 3.8 4.5 1.9 1.5 

Regional 1819 wage gaps 1.00 0.89 0.81 0.70 0.59 
1819 household income 368 328 298 258 217 
1819 to 1849 change in local excises 1.54 1.54 1.54 1.54 1.54 
1819 national excises per head 2.84 2.84 2.84 2.84 2.84 
Total excise revenues per head 1819 11.42 6.54 7.42 4.78 4.04 
Household expenditure on excises 56.19 32.18 36.51 23.52 19.88 
Share of household income 15.3 9.8 12.3 9.1 9.2 
Id. municipal excises only 11.4 5.5 7.5 3.7 2.7 
 
Notes: ‘inland’ denotes the average for Drenthe, Overijssel, Gelderland, North-Brabant and Limburg. The original average size of 
households in the 1853-63 budget sample is 6.21. Household income is adjusted to a family size of 4.87, which is the 1853 to 1863 
average of interpolated census values for multi-person households in 1849, 1859 and 1869 (from Oomens, ‘Loop der Bevolking’). 
The correction is achieved by varying the contribution to overall income by female and child labor in the household accounts (see 
data appendix G). Since a breakdown of local excise revenues for 1819 is unavailable, the change in overall per capita revenues is 
used to adjust the regional numbers for 1849. Intertemporal wage adjustment is achieved with the series from table 6.4 below. 
Sources: household income 1853-63: data appendix E; all data for 1819 as in table 6.1; wage development from data appendix G; 
provincial excise revenues as in table 6.2. 

 
producer incomes, transport-dependency and regulation in production—taxes were again part 
of this. After all, these, too, raised the claims of producers of goods and services. Moreover, as 
chapter 7 will show, through the regulation of markets and transport excises explicitly drove 
the divergence in the price of taxed products, and to a larger extent than is suggested by tax 
revenues alone. 
 
The incidental nature of the post-Napoleonic wage inquiries has long caused the absence of an 
integrated view of internal wage gaps for later parts of the century. Yet to the retardation 
debate it is of obvious importance to ascertain the evolution in regional pay after 1819. Based 
on incidental inquiries, corporate- and farm records, and rates paid in public infrastructural 
works, existing attempts at the reconstruction of provincial wages for later benchmark years 
are those by Van Zanden on agriculture and by Vermaas on industry and construction.31 By 
combining these into a representative wage with the use of the occupational censuses and by 
developing parallel estimates of the cost of living, it becomes possible to track the course of 
both nominal and real wage gaps. 

31 Vermaas, ‘Real Industrial Wages’; Van Zanden, Economische Ontwikkeling, 117. 
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Table 6.4. The evolution of regional wage gaps, 1819-1913 (weighted averages) 
 
 1819 1850 1870 1890 1913 
 
Groningen 94 111 111 103 100 
Friesland 108 108 110 102 98 
Drenthe 83 90 94 90 89 
Overijssel 81 90 94 99 100 
Gelderland 78 82 85 88 89 
Utrecht 111 106 100 101 103 
North-Holland 145 129 120 122 119 
South-Holland 123 119 115 114 110 
Zeeland 120 104 102 98 99 
North-Brabant 82 83 88 98 97 
Limburg 76 78 80 91 95 

Average 100 100 100 100 100 
Average daily wage (cents) 71.3 74.8 91.9 123.1 176.3 
Variation (%) 21.9 15.9 12.4 9.7 8.3 
Holland gap (%) 56.4 35.7 24.5 23.4 20.1 
 
Sources: 1819 as in table 6.1. Observations for later years are a weighted average of the spread in industrial, agricultural and 
construction wages according to Vermaas (‘Real Industrial Wages’, 145), for agriculture based on Van Zanden (Economische 
Ontwikkeling, 117). Employment weights as in table 6.1. Absolute wages after 1819 are five-year averages. 

 
 The result of this effort with respect to wages is collated in table 6.4. Through the use of 
benchmark years this obscures a correction in agricultural wages in response to the price fall 
of the 1820s and slow gains after this (see table 3.15). However, the pattern of near-rigidity 
before mid-century is evident. Beyond this, it sheds new light on the path of labor market 
adjustment in several respects. It shows that at the aggregate level the variation in wages 
lessens throughout the century. Yet the largest gains in convergence were achieved before 
1850. Likewise, the gap between Holland and all other non-western provinces falls most 
swiftly before mid-century, a convergence that persists at a slower pace up to 1870. After this, 
the margin still becomes smaller as the labor market integrates, but in a much more limited 
way. The same aspect also points to the main change at the regional level: the declining 
relative position of the western core. Four of the six percentage points by which the variation 
in wages falls before 1850 are due to the decrease in the relative wage level in Holland. 
Equally strong is the relative decline in Zeeland, caused by an even absolute reduction in 
especially agricultural wages. 
 The parallel developments that complement this structural shift are those that take place 
in the eastern and northern provinces. As a result of an agricultural development in which 
intensification is linked to rising rather than falling productivity, eastern wages gain nearly 7 
points on the national average. Again, this same process persists at a reduced pace up to 1870, 
by which time decreasing returns have set in and nonagricultural growth speeds-up. As such, 
this chronology fits the wider pattern of internal economic development (distinct from 
international services) before the changes of the 1860s: an enhanced comparative advantage in 
agriculture and a matching change in the regional distribution of factor incomes based on the 
cost of labor. Moreover, this reaction seems to have been stronger in more labor-intensive
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Table 6.5. Coefficients of variation in regional wages in six countries, 1819-1910 
 
 Netherlands England and Wales France U.S. Prussia Sweden 
 province region county county region county county 
 
1819 0.22 
1860* 0.16 0.11  0.15   0.20 0.19 
1870 0.12 0.12 0.15 0.21 0.23 0.23 0.20 
1880  0.12 0.16 0.20 0.16 0.22 0.22 
1890 0.10 0.14 0.18  0.20 0.16 0.17 0.23 
1900  0.11 0.15  0.23 0.15 0.24 
1910 0.08   0.18 0.15 0.17 0.20 
 
Notes: * Netherlands: 1850. The estimates for France are for 1872, 1882, 1892 and 1912. U.S. and England and Wales: agricultural 
wages; France: average of unskilled- and farm wages; Prussia and Sweden: unskilled labor. All non-Dutch averages are 
unweighted; ‘county’ denotes county or department. 
Sources: as in table 6.4; Boyer and Hatton, ‘Regional Labor Market Integration’, 100. 

 
arable farming. In Groningen, with its strong arable specialization and larger acreages of 
fertile clay, daily wages, according to Paping’s reconstruction, increased by half between the 
agricultural crisis in the 1820s and the 1850s.32 Over the same period, average agricultural 
wages increased by a quarter; in pastoral Friesland these fell and the overall wage level in the 
economy barely changed. This adds to the reasons to rethink the role of arable agriculture in 
the post-Napoleonic competitive environment. 
 Yet the most remarkable change of all remains that in North-Holland as the core of the 
early modern trade-led economy. Indeed, given the fact that half of this province’s population 
lived within the walls of Amsterdam this to a large extent reflects the troubled adjustment of 
the labor market in the by far largest city of the kingdom; up to the 1850s it always was two 
and a half to three times the size of Rotterdam, let alone that of Utrecht and The Hague. As 
such it accounted for close to thirty percent of overall urban immigration. After mid-century, 
as described, the erosion of the position of Holland continued, but a new equilibrium had by 
and large been achieved. The main change of the second half of the century consisted of the 
fact that the catch-up of the south also got underway. In short, for the correction of the 
inherited regional structure of labor markets we largely have to look to the period before 1850, 
not to that of the transport revolution. 
 Using own estimates for England and Wales and wider evidence from the various 
national literatures, George Boyer and Timothy Hatton have drawn up an international survey 
of the regional spread in nineteenth century unskilled wages. This allows us to also place the 
values for the Netherlands in a comparative perspective. As shown in table 6.5, their numbers 
document that, at least from the 1870s, the extent of Dutch labor market integration was 
comparable to that in England and Wales, and as such was higher than elsewhere. Before this, 
especially the value for 1819 is in the upper range of variations for less early developers than 
Industrial Revolution Britain, suggesting an early transition. Yet it has to be considered that all 
countries in the comparison made comprised a land surface that was much larger than that of 
the Netherlands, resulting in bigger differences in economic structure, larger distances and 

32 Paping, Handvol Stuivers, appendices. 
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matching dispersions. As much is also shown by the level to which Dutch values converge by 
the 1890s; the level of labor market integration associated with an advanced state of 
industrialization in the case of the Netherlands was structurally higher. Also, the initial 
variation shown came with an already strongly advanced level of development, making labor 
market divergence a structural aspect of what De Vries and Van der Woude referred to as the 
’first round of modern economic growth’.33 Put differently, the migration flows sustaining the 
cities of the Dutch Republic required large wage gaps, a legacy that now restrained the growth 
of the urban economy, both through comparative costs and the pull of agriculture. Seen from 
this perspective, the value for 1819 is very high indeed, and the comparative change in the 
years up to mid-century large. 
 
The central notion of the approach to the role of spatial labor markets in industrialization 
argued here is that the effects of wage gaps are wider than the literature so far has implied. In 
addition, these consequences also differ between the forces that account for the spread in 
nominal pay. Whereas in historiography the cost of living and agricultural productivity have 
only featured as alternative explanations of a comparative disadvantage in industrial costs, 
development thinking suggests that these same forces also influence the equilibrium in labor 
supply between farm and city, and do so in a different manner.34 If wage gaps correspond 
with real earnings, internal migration is likely to ensue. By contrast, parallel differences in the 
cost of living erode this effect. Yet off-farm migration is vital to industrialization, since 
especially in its early phases the natural increase of the cities typically is too low to drive 
structural change in the distribution of employment. In fact, under these conditions migration 
is the main force sustaining the competitiveness of the urban economy, even if it is insufficient 
to support such a non-proportional shift. This matters to our analysis, because, as shown 
earlier, in the Netherlands structural change was limited and only got underway halfway 
through the 1870s. 
 By implication, an analysis of the labor market cannot stop at the distribution of nominal 
pay, but should consider differences in purchasing power as the driving force of worker 
mobility. To this purpose, estimates of provincial differences in the cost of living were derived 
in the earlier manner: a range of institutional prices measured in principal cities was combined 
with housing rents and market prices for butter, meat and potatoes, and weighted with the 
help of household budgets. The results are given in table 6.6, where, for the sake of 
intelligibility, provincial numbers were condensed to averages for main regions. The cost of 
living estimates demonstrate that although the pattern of adjustment after 1819 is identical to 
that in wages, it also is slower. Up to 1850, the level of prices in Holland falls by 4 percentage 
points (against 10 in wages), and those in the inland provinces and Zeeland essentially remain 
unchanged. Only with regard to the north—specifically Groningen—there is an increase that 
runs parallel to the gain in wages reported earlier, presumably on account of the demand 
effects of its shifted competitive position. This process of convergence accelerates in the 
following two decades. After this it continues, with limited inflation in the east and south and 
a further decline of relative price levels in the west. Yet this again is at a much slower pace: the

33 De Vries and Van der Woude, Nederland, 798-805. 

34 For a summary of the literature on this point see the relevant chapters in the 2010 edition of the Handbook of Development 
Economics by Rosenzweig (‘Labor Markets’) and Williamson (‘Migration’). 
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Table 6.6. Regional differences in the cost of living and average real wages, 1819-1913 
 
 1819 1850 1870 1890 1913 
 
Cost of living 
North 95 99 100 102 104 
East  91 89 91 93 94 
Holland 121 117 112 109 107 
Zeeland 112 112 104 101 103 
South 89 93 98 99 95 

Average 100 100 100 100 100 
Variation (%) 13.0 11.1 7.5 6.1 7.1 
Holland gap (%) 31.6 25.8 16.8 11.8 10.4 
 
Real wages 
North 106 110 109 101 95 
East  89 98 98 98 99 
Holland 112 105 104 109 107 
Zeeland 108 93 97 97 96 
South 89 86 85 95 100 

Average 100 100 100 100 100 
Variation (%) 11.8 8.9 8.8 5.7 6.4 
Holland gap (%) 18.2 7.7 6.4 9.9 8.3 
 
Notes: regional values determined as averages of observations for the individual provinces; ‘east’ comprises Drenthe, 
Overijssel and Gelderland; ‘south’ denotes North-Brabant and Limburg; variation calculated across all provinces. 
Sources: wages: as in table 6.4; regional cost of living differentials constructed according to data appendix F. 

 
principal convergence in prices occurs before 1870. As we will see, the underlying force here is 
a lagged integration of markets for taxed products and to some extent rents. By implication, 
there is a catch-up as a result of the fiscal reforms of the 1850s and 1860s. This is an important 
point: in the Netherlands the regional divergence in prices was larger before the urban 
transition got underway. There was some pressure on the cost of shelter on account of lagging 
urban extension from the 1870s, but on the whole it is the correction of the early modern 
divergence in wages and prices, rather than that of a renewed disparity that dominates the 
process of spatial integration.35 
 The consequence of a downward adjustment in wages up to 1850 that outpaced that in 
prices was a decline in relative real earnings in the west. The current estimates suggest that in 
Holland this amounted to some 7 percentage points and even more in Zeeland. By contrast, 
stable relative prices and wage gains in the eastern provinces led to a marked increase. In line 
with the later increase in relative wages noted earlier, the position of the south only improved 
during the last quarter of the century. At this time, relative earnings in the urban core also 
again increased, mostly in relation to declining agricultural wages in the specialized provinces 
of the north. Research by Bierma from the 1960s suggests that between a peak in the 1870s and 
the late 1880s (at the height of the agricultural crisis) wages for farm labor in Groningen 

35 On the very different role of urban rents and sanitation in British standards of living (a role that increased with the urban 
transition) see Allen, ‘Pessimism’ and Williamson, ‘Coping’, 267ff. On Dutch rent expenditure see data appendix F. 
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declined by over a quarter.36 Yet parallel to a modestly widening gap between Holland and 
the north, wage differences with the inland provinces remained decidedly smaller than these 
had been at the start of the century. 
 In all this it is not difficult to see the connection with agricultural productivity gains and 
an enhanced integration of especially the east before 1850. At the same time, the urban crisis 
and slow labor demand growth in the west pushed from the other end. Narrowing real wage 
gaps here match the slowdown of urban immigration after the 1820s (see table 6.11 below). Yet 
the return of a limitedly larger mark-up in the years after 1870 raises the question how this 
could have run parallel to the strong rise in migration at this time. To see this, start by recalling 
that here we compare compounded rather than sectoral wages and so true provincial-rural to 
western-urban differences are dampened. Moreover, the measured cost of living is largely 
based on the records of urban institutions. As long as interregional flows dominate, this shows 
us what we want to know. But as the economy integrates and regional income converges, 
more of migration conforms to an intersectoral pattern. As a consequence, differences as they 
are measured here are paralleled in their effect by those of rural-urban wage- and price gaps in 
a strict sense. And as the evidence for Groningen cited shows, from the late 1870s agricultural 
wages stalled and in some places even declined at a time when city growth was at its peak. 
With surviving sources being tied to urban institutions, there is no adequate data on rural 
price gaps, but these are likely to have moved in the direction of smaller, not larger 
differences, sustaining this effect.37 
 Still, as noted in chapter 4, there is no denying that, especially under the influence of the 
agricultural crisis after 1880, migration to Holland (mostly from Zeeland, Gelderland and the 
two northern provinces) constituted an equally large driver of city growth and structural 
change in employment. What this leaves us with is that preceding early nineteenth century 
migration had required bigger real wage gaps; an effect that comes on top of strong differences 
in the cost of living that drove up the cost of labor. The obvious question is why this was so 
and what caused the efficiency of the labor market to improve in later years. Related to this, 
we want to understand why early labor markets failed to even out the contrast between wage 
mark-ups in the west that went beyond the cost of living and intensification in inland 
agriculture. Although real wages converged, there is little sign of an industrialization of 
employment and migration slows. Why was the urban core unable to attract surplus labor at 
a more limited cost? 
 
Lastly, with the national and regional development in nominal wages in hand, we now are 
also in a position to address the matter that has always been at the heart of the labor market 
debate, but which in spite of this position has received few explicit answers. This, of course, is 
the question asking after the comparative level of Dutch nonagricultural wages. Here, it is not 
only progress in Dutch research, but also the reconstruction of long series for especially Britain 
(by Feinstein) and Belgium (by Scholliers) that has opened up the possibility of a direct

36 Bierma, Land, 406. The same data are reported and accepted by Priester, Economische Ontwikkeling. 

37 Full urban-to-rural cost of living gaps within and between provinces are only available for 1913 as a consequence of the inquiry 
by the post- and telegraph services into the need for wage differentiation. See data appendix F for a summary tabulation of its 
results, with an average urban to rural gap of 11.5 percent and a mark-up of urban prices in Holland over rural prices of between 
10 (North-Holland) and 25 percent (Noord Brabant), and an average of 19 percent. 
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Table 6.7. Estimates of comparative unskilled nonagricultural wages, 1819-1911 (in guilders per year) 
 
 1819 1850 1870 1890 1911 
 
Dutch average 222 245 300 398 559 
Holland only 294 295 339 446 632 
British average 354 402 541 644 781 
German average 169 184 296 379 601 
Belgian average 188 250 420 530 662 
 
Notes: except for Dutch and Belgian estimates for 1819, all observations are annual wage sums based on five-year averages; daily 
and weekly male wages were converted to annual sums assuming 50 weeks of 6 working days. British wages in construction, 
textiles, engineering and mining were weighted with employment estimates from Deane and Cole, British Economic Growth, 142-3. 
Sources: as in table 6.4 (Netherlands); Feinstein, ‘Changes in Nominal Wages’ (Britain); Gömmel, ‘Realeinkommen’ (Germany); 
Scholliers, ‘Century’, 203; De Meere, ‘Daglonen’, 358 (Belgian provinces 1819); Posthumus, Prijsgeschiedenis I (exchange rates). 

 
comparison with neighboring countries. Composite wage series for German principalities are 
available from the early work by Gömmel. With compounded series that were readily 
available or which could be constructed by weighing data for manufacturing, construction 
and mining into an average wage, table 6.7 summarizes this research. It states approximations 
of annual wages in guilders.38 
 The table documents that by the time of the 1820 industrial inquiry especially wages in 
Holland were still high in a comparative sense. Yet even these had already been surpassed by 
those in British manufacturing, with especially pay outside textiles widening the gap. 
Feinstein’s series thin before 1810, but what observations remain suggest that, with Dutch 
wages having remained near-rigid during the Batavian Republic, British wages by 1795 were 
already above those in Holland and had caught up in the 1780s. As the studies by Mokyr and 
Griffiths already argued on partly the same basis (the 1820 inquiry used here in combination 
with construction wages by De Meere), the average industrial wage in the Netherlands was 
also higher than that in Belgium. This conclusion, however, again largely rests on the effect of 
western wages. If these are removed from the national average this falls to 190 guilders per 
year, which is close to that for the southern provinces. In the German lands, where even by the 
time of the 1867 census 52 percent of the labor force still worked in agriculture, wages were 
still lower.39 Yet the limited range of the differences involved shows the structurally lower 
level of average rates outside the Dutch coastal rim. These observations emphasize the role of 
the early modern inheritance and the effect that the British Industrial Revolution had on wage 
formation. The difference, of course, was that in the latter case productivity growth still 
resulted in lower unit costs. 
 At mid-century, as an earlier generation of historians rightly suspected, things already 
looked quite different. A standstill in western wages, a sustained increase in British nominal 
rates and the catching-up effect of Belgian industrialization had led to a favorable convergence 
with the south and a wider overseas gap. Average Dutch industrial wages were now equal to 

38 Needless to say, there are many methodological problems attached to this effort. These range from wage differentiation within 
manufacturing not represented in available series, to the use of exchange rates instead of purchasing power parities. Hence, I do 
not claim these numbers to be more than rough approximations. 

39 Hoffmann, Wachstum, 205. 
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those in Belgium, while those in Holland were 18 instead of 56 percent higher and the British 
gap with the west had expanded to a third. Yet the cost of labor in the urban core was still 
relatively high (and productivity growth low). In fact, wages had not nearly fallen behind to 
the extent that Griffiths and Bos surmised—certainly the Netherlands had not become a low 
wage economy. For this, we have to look to the 1870s, when further widened wage gaps had 
lowered comparative costs. By this time, the British mark-up relative to the Dutch average 
reached a maximum of 80 percent. And although Belgian industrial wages came up to only 
half of this value, this still left a sizeable margin. Stronger wage growth by now had caused 
even the German average to be close. And although the growth of Dutch money wages also 
changed to a higher pace after 1860, parallel fiscal reforms are likely to have initially 
dampened this in comparative terms.40 After 1870, with agricultural labor demand at first still 
high and generally swift growth in the cities, Dutch wages also expanded faster and nominal 
differences again lessened. 
 
 
  6.3. Dualism and the labor market equilibrium 
 
Beginning with Allan Fisher and Colin Clark in the 1940s, development economists have 
always thought of the role of labor markets in the transition to modernized growth in 
structural terms. That is to say, they started from the notion of a non-homogenous market with 
systematic differences between a modern sector (initially dominated by manufacturing) and 
agriculture with respect to factor substitution, productivity growth and location: one being 
necessarily rural and the other predominantly urban in nature.41 In this situation, an 
industrialization of output and employment may result from differences in the growth of 
factor inputs—from faster capital accumulation out of nonagricultural profits and a higher 
natural increase in the cities.42 However, given the link between the sectoral and spatial 
structure of the economy it is likely to be dominated by factor mobility—by intermediation 
between savings and investment, and by workers moving from less productive agriculture to 
urban employment. This is all the more likely as rural population growth leads to an elastic 
labor supply and a process of intensification in agriculture that is typically believed to result in 
diminishing returns. Moreover, in early stages of industrialization net births in cities that 
suffer from poor sanitation and a lack of social overhead historically are so limited that even a 
growth of labor demand that does not outstrip that in farming requires a permanent flow of 
immigrant workers. This prevents labor supply from being choked-off, causing wage gaps to 
drive down competitiveness. The extent to which all this occurs in turn depends on the 
efficiency of factor markets: on the absorption of labor, on the transmission of wage signals, 
and on cost of living differentials. 

40 On the effect of these fiscal reforms on the income of laboring households see figure 7.5 and table 7.13 below. 

41 The essential contribution of Fisher (who first proposed the idea in 1935) and Clark in this respect was the so-called three 
stages theory. Sharing some characteristics of early linear stage models and later structural change models this held that, 
following industrialization, the high income elasticity of demand for services and their slower productivity growth would 
lead to an ever increasing claim on consumption and national income (Clark, Conditions; Fisher, ‘Production’). 

42 The former condition is known as the classical savings postulate: with labor incomes spent on consumption, savings out of 
urban profits exceed those in farming (due to higher marginal returns and a strongly elastic labor supply). 
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 In the case of labor markets, this means that their role is largely about wage gaps, 
migration and the allocation of an expanding workforce. It also means that the traditional 
focus of the Dutch debate on comparative wage costs as a factor influencing export demand or 
capital accumulation out of profits is a rather selective one. The urban rate of accumulation in 
the Netherlands was high prior to industrialization (if concentrated in trade, foreign assets 
and government bonds), especially so in the west. Accordingly, only to the extent that net 
savings fell short or capital markets enduringly failed in getting these to reach investors is there 
an argument for a structural reliance on reinvestment out of profit. This may well be the case 
(as I believe it to be, especially outside Holland), but it requires to be documented either way. 
In any case, the latest generation of financial historians tends to reject such a criticism of 
intermediation, even though the gestation of modern banks and the provision of liquidity 
were exceptionally late and their role comparatively small up to the last two decades before 
World War One. Also remember that, as the reconstructed trade data showed, at least up to 
the 1880s Dutch industrialization was not about industrial export growth. Instead, it was the 
domestic market that was doing the work from the 1860s, unchangingly strong imports 
notwithstanding.  
 The foremost interest of the debate on labor markets therefore does not lie with the role of 
comparative costs, even though, given the above results, this is likely to have been one of the 
forces driving the inward nature of industrialization. Instead, it lies with the allocation of labor 
between a largely traditional agricultural sector that long experienced increasing rather than 
diminishing returns and an urban economy caught in a protracted crisis. Following the shock 
in price levels and industry-to-agriculture terms of trade, and the associated recovery of 
domestic demand in the 1820s, this in turn was enhanced by the competitive conditions of the 
post-Napoleonic international economy. Moving from wage gaps to labor market outcomes, 
this impels us to identify the mechanisms of this equilibrium. This, in turn, will cause us to 
veer away from wages and prices for a while and trace shifts in the demand for- and supply 
of nonagricultural labor. However, through migration the latter was influenced by 
agricultural competiveness (consisting of relative prices and productivity), while both labor 
supply and the working of urban labor markets influenced wages and through this the pace 
of employment growth. 
 Figure 6.1 offers a characterization of the nonagricultural labor market in situations of 
structural long-term shifts that will help to organize this discussion. Urban nonagricultural 
employment (manufacturing, construction and services) appears on the horizontal axis. 
Using the 1859 and 1909 census results and the estimate from annex 4.1 for 1879 (which is 
preferred over the 1889 census because of its position directly before the agricultural crisis), 
this is found to have shifted at a rate of 1.3 percent per year for the earlier of the periods 
thus delimited—the first of higher growth. At 2.1 percent per year it was much larger in the 
decades leading up to the 1910s, a fact that was behind the breakthrough of a structural shift 
in the distribution of employment. These volume changes were paralleled by those in the 
real price of labor, which appears on the vertical. This is made up by the unskilled nominal 
wage, divided through by the price of nonagricultural output (and thus is not some measure 
of workers’ standard of living). At 1.9 percent per year, the increase in the producer wage 
before the 1880s was in fact larger than in the later years of broad industrialization (at 1.4 
percent). This suggests that a later phase the labor market was not only characterized by
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  labor force 0.4 (1.1)% 

  Ld1859 

  

 L1859   1.3 (2.1)% per year   L1909  Employment 
 
Figure 6.1. The nonagricultural labor market, 1859-1909 
Note: first mentioned are numbers for 1859-1879, followed by those for 1879-1909 in parentheses. Percentage growth in urban 
immigration is measured as the growth in urban population numbers net of natural increase; labor demand shifts measured as 
explained in the main text (at a neutral nonagricultural economy-wide wage elasticity of -1.0). 

 

larger shifts in employment but also by larger opposing forces. With labor demand driving 
employment growth forward, the matching shift in supply through migration and net births 
appears to have dampened wage pressure. 
  The equilibrium of forces that prevailed prior to the 1859 census was of a very different 
nature still. After the 1820s, urban employment expanded by 0.8 percent per year, no higher 
than the growth in overall population. This slow drive in labor demand in turn was 
matched by the change in the real cost of labor. Wages increased by no more than 0.5 
percent per year, with falling output prices adding a further 0.3. In terms of relative shifts, 
this implies the presence of an even more limited change in labor supply, as the ratio of 
wage pressure to employment growth was higher than during the final decades of the 
century. However, the strongest imbalance in this respect held sway in the two decades 
after 1860, when a moderate expansion of nonagricultural employment was paired to a 
much stronger growth in real wage costs at a time when deflation no longer added to this. 
This suggests the presence of restrictions from the side of labor supply that would have held 
back on the growth of employment. A closer look at urban demographics and immigration 
is what is required here. 
 The heart of the matter is that there were four principal forces shaping the structural 
labor market equilibrium: (1) the shift in labor supply generated by the natural increase in 
the nonagricultural population; (2) the responsiveness of off-farm migration to employment 
conditions in the cities; (3) the wage elasticity of labor demand, which is closely tied to the 
effect of capital intensity on factor substitution; and (4) the extent of shifts in nonagricultural 
labor demand over time. What the figure does not take into account is that the imbalance in 
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labor demand between agriculture and the urban economy need not be fully absorbed. 
Shown is a full-employment equilibrium, also because the census data on employment take 
this form. Yet the parallel existence of rural-urban wage gaps and high urban 
unemployment forms a recurrent characteristic of industrialization. Explanations on this 
point differ. But in each of these, wage setting and the migration function are key. One 
hypothesis is that emphasizing the failure of labor markets to clear in step with an ongoing 
imbalance in the demand for labor between agriculture and the urban sectors. Another 
looks to pegged urban wages and the type of segmented labor markets also emphasized by 
a number of Dutch historians. And a third is that proposed by Todaro, which adds to this 
the notion that, in the absence of narrowing wage gaps, persistent migration is conditioned 
by an accepted risk of finding higher paid urban work, leading to overcrowding.43 To find 
out about the four influences listed and their role over time, we will look at each in more 
detail. The last section then focuses on the empirics of early nineteenth century wage setting 
with its large regional distortions. Jointly, this should enable us to delimit the role of the 
labor market in industrial retardation and the dynamics associated with the shift to modern 
economic growth. 
 
 
  Measuring shifts in labor demand 
 
Unlike employment and migration, labor demand is unobserved. Nevertheless, since it is the 
driving force behind the relative rise in nonagricultural employment and since it is impossible 
to understand the labor market equilibrium in each phase on the basis of shifts in labor supply 
alone, it is of importance to find a way of measuring it. A further reason is that development 
economists typically worry about the role of labor demand as the source of a strong imbalance 
between agriculture and the urban economy that leads to an imperfect absorption of 
immigrant labor and persistent wage gaps. 
 One practical way (used earlier for Britain by Williamson) is to start from a function of 
labor demand with respect to the real producer wage, and use the known values for wages, 
employment and output prices to derive an approximation of the shifts in labor demand 
that are implied by these.44 Thus: 
 
 Di = Ai wi

ε (6.1) 
 
Or in terms of change (which is what is of interest here): 
 
 δDi = δAi + εi δwi = δLi (6.2) 
 
 
Where Di is labor demand in agriculture (a) or nonagriculture (na), wi is the sectoral real 
wage as previously defined, Li is employment, and Ai captures shifts in labor demand. From 

43 Hagen, ‘Economic Justification’; ’Bos, ‘Loon’; ’De Vries, ‘Pre-industrial Labor Markets’; Knotter, Economische Transformatie. 
Todaro, ‘Model’; Harris and Todaro, ‘Migration’. A more elaborate exposition of these views is given below. 

44 Williamson, Coping, 92-6. 

  



306     Chapter 6 
 
 

this, the latter may be calculated as the difference between nonagricultural employment 
growth and the product of the change in the real producer wage and the sector-specific 
elasticity of labor demand (εi). Thus: 
 
 δAi = δLi + εi δwi (6.3) 
 
Since the elasticity of labor demand with respect to the real wage is negative, this implies 
that by raising real factor costs, a rise in wages or a decline in output prices will detract from 
employment growth. The problem of this approach rests with the choice of the elasticity 
(even though we will find it to be of little importance in the end). This has several reasons. 
First, there are few estimates of this value based on contemporary micro-data. Alone in 
providing an industry-specific number (for British cotton textiles between 1835 and 1856) is 
Cormac Ó Gráda (around -0.6). In appreciating this number, it must be remembered that of 
all industries cotton was a-typically capital-intensive, with high mechanization and tightly 
defined factor proportions. By contrast, the calculated impact on the real wage from a one 
percent change in the nonagricultural labor force in a general equilibrium model for Britain 
in 1841 (the reciprocal of our measure) is a far more elastic -0.64 (or -1.57 when expressed as 
the elasticity of labor demand).45 Second, even for modern economies the range of estimated 
parameter values is large. An early 1979 survey by labor demand economists Daniel 
Hamermesh and James Grant reports a range of own-wage elasticities in post-World War 
Two economies that is between -0.18 and -2.59. An even more extensive 1993 review of 
nearly 200 studies on the demand for labor comes up with a similar spread. In addition, 
Hamermesh remarks that ‘the tremendous variety of possible disaggregations of labor 
makes it difficult to draw very secure conclusions about demand for or substitution among 
particular groups of workers.’46 
 The fact that Williamson found a higher value for British nonagriculture as a whole is 
also remarkable because development theory geared to the modern world would suggest 
this to have been relatively low. Dualism postulates an asymmetry in technology between 
agriculture and the urban sectors. As a result, the latter are also more capital-intensive, which 
seems a generally unproblematic assumption. However, starting with Richard Eckaus in 1955 
this is also believed to reduce the elasticity of substitution between capital and labor. These 
conditions imply that the elasticity of the demand for labor in the urban sector as such is also 
relatively low, requiring large wage gaps for employment to expand.47 The broader economic 
relevance here is that the more pronounced the change in the real wage is in relation to the 
shift in labor demand and supply (made up by immigration if unbalanced), the greater the 
absorption problem in nonagriculture. Conversely, a small wage effect allows additional 
labor to be absorbed more easily. 
 Yet while such statements hold for modern individual industries, they are unlikely to 
apply to nineteenth century non-farming as a whole. First, the demand for labor is indirectly 

45 Ó Gráda, ‘Technical Change’; Williamson, ‘Impact’, 712-4. 

46 Hamermesh and Grant, ‘Econometric Studies’; Hamermesh, Labor Demand, 76-92. 

47 Eckaus, ‘Factor Proportions’ (1955). Similar characterizations are standard. Ranis (‘Production Functions’) for instance 
shows that under constant or decreasing returns, firms with a larger capital stock pay a higher market wage. 
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affected by the possibility of substitution between outputs. Cheap labor will encourage the 
expansion of labor-intensive sectors, thereby increasing the absorbing ability of the 
nonagricultural economy. Given the still strongly differentiated use of mechanized capital 
goods that exhibited a higher complementarity with labor, the conditions for this effect fit 
the nineteenth century. Second, the sort of estimate found by Williamson must be viewed as 
a long-run elasticity—the economy is given time to reallocate resources within sectors and 
between them. Indeed, without an elasticity of one or higher, the industrialization of output 
would outrun that in employment, which was not a characteristic of nineteenth century 
economic change, where slow productivity growth (in modern terms) and concurrent 
employment shifts prevailed. Lastly, using micro-data for four Dutch manufacturing firms 
(three in textiles, one in beet sugar) estimates of the labor demand function specified 
produced two robust elasticities with values of -0.72 and -0.92.48 These are relatively high 
values to which the composite effects sketched would have to be added. The conclusion 
here is that much depends on aggregation (and thus on substitution between outputs) and 
the spread of technology. 
 All in all, there are reasons to think that the elasticity of nineteenth century urban labor 
demand at the aggregate level was higher than it is for industrialized economies, but the 
degree of uncertainty is significant. To cover all options, I therefore used a grid of values 
that range between 1.0 and 1.6, with the former reflecting long run Cobb-Douglas 
technologies (in which the elasticity of demand within any sector cannot exceed unity) and 
the latter Williamson’s optimistic estimate. The last step is that we can use the same 
methodology to measure the extent of the imbalance in labor demand, simply by deducting 
from the shift in the urban economy that in agriculture. The resultant net shift reflects the 
extent of ongoing disequilibrium distortions and resultant pressure on the labor market. 
However, on labor demand elasticities in agriculture there is even greater uncertainty. The 
large pastoral sector in Dutch farming, with its low level of labor-intensity, seems likely to 
have limited the possibilities for factor substitution—in dairy and meat there is little to be 
gained from swapping livestock for labor. Accordingly, an even wider variation in values 
was adopted (between 0.4 and 1.2). 
 The results of these calculations are given in table 6.8. It indicates that there was a 
structural shift in labor demand growth that coincided with industrialization. Under any 
assumption as regards the wage-elasticity, the expansion of labor demand before the 1860s 
was only about half of that reached once modern economic growth was underway. In other 
words, it is not just the reconstruction of nonagricultural output, but also the evidence on 
factor demand that documents the revisionist view on the chronology of Dutch growth. The 
table also shows that, in spite of different outcomes in terms of employment, there was only 
limited change in the pace at which nonagricultural labor demand increased after the 1870s. 
It therefore cannot be seen as the primary driver of the changes that resulted in a new phase 
of the growth transition. For this we have to look at the different elements of labor supply 
and at market efficiency. 
 Behind the shifts in labor demand were four sets of economic forces. First, as was a 
pivot of the analysis in chapter 4, factor demand in manufacturing is most directly driven by

48 Sources: GA Leiden, Archief Clos en Leembruggen, 5-17 (1862-1913); GA Leiden, Archief Krantz, 431-74 (1832-1913); GA Leiden, 
Archief Le Poole, 591 (1898-1913); RA Gelderland, Archief Nederbetuwsche Beetwortelsuikerfabriek, 318-324, 446-452 (1870-1913). 
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Table 6.8. Measuring nonagricultural labor demand and unbalanced labor-demand growth, 1829-1909 
 
Assumed elasticity 1829-1859 1859-1879  1879-1909 
of demand in 
nonagriculture (ε) -1.0 -1.2 -1.6 -1.0 -1.2 -1.6 -1.0 -1.2 -1.6 
 
Nonagricultural δAna 1.61 1.77 2.11 3.19 3.57 4.34 3.58 3.87 4.45 
 
Unbalanced labor demand growth (δAna – δAa) 

-0.4*  1.01 1.18 1.51 2.41 2.79 3.56 2.59 2.88 3.45 
-0.8*  1.03 1.19 1.52 2.16 2.54 3.31 2.09 2.38 2.96 
-1.0*  1.03 1.20 1.53 2.04 2.42 3.19 1.84 2.13 2.71 
-1.2*  1.04 1.21 1.54 1.91 2.30 3.06 1.59 1.88 2.46 
 
Note: * assumed elasticity of labor demand with respect to real product wages in agriculture. 
Sources: employment: data appendix A, annexes 3.2 and 4.1; wages: national accounts database; deflators: data appendices B and C 
and Smits et al., Dutch GNP, 154-6. 

 
exogenous output prices (and thus by product demand) and by partly endogenous prices 
for nonfactor inputs. Concentrating on the former, if market conditions raise the price of 
manufactures relative to that of inputs, the derived demand for labor will expand and 
immigrants will be absorbed rapidly. Yet during our first period the opposite took place. 
With output prices falling sharply against those for inputs after the agricultural deflation of 
the 1820s, the terms of trade were halved in the years before the mid-1850s (declining by 2.5 
percent per year). After this, these by and large remained stable, being slightly higher in the 
1860s and 1870s and slowly declining after 1890. The former effect was largely (but not 
solely) the result of technological advance and falling costs in British industry.49 At any rate, 
the message is that unless counterbalanced by falling production costs, labor demand before 
1859 would have shifted to the left, not to the right. This, of course, is based on an average 
that cuts across many sectors and there were sheltered industries with especially more 
stable prices, but as our exploration of prices in chapter 4 showed, for most sectors deflation 
was the dominant pattern. 
 Second, labor demand changes with capital accumulation. Other things being equal, a 
greater use of capital goods (as sustained by the extent of the market) increases capacity and 
enlarges the demand for labor. Here we now know that before the emergence of a renewed 
industrialization overall investment stagnated at some 8 percent of domestic product, 
interrupted only by higher numbers as a result of public expenditure on infrastructure in 
the 1820s. More specifically, investment in machinery and transport equipment was stable 
at 2 percent of output (with limited variations in the 1830s and 1850s).50 So, accumulation as 
a source of labor demand before the 1860s was slow. From the second half of the 1860s this 
accelerated, especially in relation to the 1873 German credit- and investment boom (figure 
2.6). After a relapse in the 1880s, there then was the renewed increase from the 1890s first 
identified by De Jonge. 

49 Estimates by Forrest Capie (‘Tariff Protection’) suggest that the British share in trade and industrial production between 
1820 and 1860 among France, Germany, Italy and the U.S. ranged between 25 to 27, and 21 to 24 percent. 

50 Based on Albers, Machinery Investment, appendix A-1.10 and Smits et al., Dutch GNP. 
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 Much the same pattern applies to the third influence likely to have contributed to labor 
demand growth, that of factor productivity. With a price-elastic demand for nonagricultural 
products and an open access to foreign markets, factor productivity growth would sustain 
the expansion of the urban economy. Being based on assumptions and measures of inputs, 
productivity estimates for services are highly imprecise. But as chapter 4 showed, at least for 
industry the pattern of swifter growth after 1860 here is very strong. Also note that 
productivity growth in agriculture would have the opposite effect (acting through a 
slowdown of migration). Lastly, there is the possibility of labor saving. From Marx and the 
Luddites forward, this has always been an argument with a strong ideological appeal. But 
even for Britain, with its strong displacement, labor saving changes appear to have been as 
strong as labor saving ones, so that technical change was neutral.51 And although in the 
Dutch case research into technology change has not had the economic-theoretical focus 
required on this point, there is little to suggest the presence of net labor saving and 
displacement on a significant scale. If anything, labor demand became stronger with the 
increased use of capital. The main manifestation that can be pointed at is the stagnation in 
employment in textiles between the 1859 and 1889 censuses at a time of mechanization (at 
some 45 thousand people).52 
 In sum, the fact that the Dutch urban economy experienced an only small shift in labor 
demand before the 1859 census resulted from a combination of adverse terms of trade and 
slow growth in capital-intensity and factor productivity. This is the ‘productivity puzzle’, 
and given the high level of capital accumulation, it can only be explained from a failure of 
capital markets, low returns on investment as a result of comparative costs, a limited scope 
and integration of selective product markets (restricting Smithian growth) and regulation 
influencing technology choice. It is part of the argument of chapters 7 and 8 that all of these 
effects to some extent applied and as such were tied up with fiscal policy and the 
institutions of public finance. 
 At three to four percent per year, urban labor demand in the Dutch economy after 1859 
expanded at a consistently higher rate. But as noted earlier, while the increase in the growth 
of labor demand in the two subperiods distinguished over the next fifty years was only 0.3 
percentage points apart, that in employment differed by 0.8, reflecting an initially slow and 
then faster industrialization. The difference is accounted for by higher real wage growth 
before the 1880s. Moreover, with the change in prices only slightly apart, this was fully 
driven by wages. Beneath the difference in wage pressure, in turn, were differential shifts in 
labor supply. At any rate, the labor market became more wage-elastic with the growth of 
the urban economy and the increase in capital intensity. This is also what was behind the 
parallel increase in the industrial use of capital and labor (as against the selective emphasis 
on investment that has dominated since De Jonge) identified in chapter 4. With a shock in 
labor supply that kept comparative wage growth low (the result of agricultural deflation 
working through of a high degree of openness), urban employment expanded more 
vigorously.53 

51 Von Tunzelmann, ‘Technology’, 291. 

52 See table 4.6. By contrast, there was of course strong displacement in agriculture after 1880. 

53 Without a similarly strong labor demand pull from the urban economy, much the same had of course happened in the 
1820s, when the comparative openness of the Dutch economy had been even larger, creating a strongly selective effect. 
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 Lastly, there is the imbalance in labor demand as a potential source of disequilibrium to 
consider: the possibly lasting inability of the labor market to clear in step with differences 
between rural and urban areas. As part of the search for post-World War Two development 
strategies, this notion of ‘dynamic distortions’ was first suggested by Everett Hagen in the 
late 1950s.54 In Hagen’s view wage differentials were the result of unbalanced growth and 
the derived demand for labor. Rapid industrialization creates an excess demand for labor in 
the urban economy, while lagging labor demand in agriculture creates an excess supply in 
rural sectors. With persistently unbalanced growth, worker migration is unable to clear 
rural and urban markets at a commensurate pace; the greater the rate of unbalanced growth, 
the bigger the distortion in wage gaps and employment. This was held to be of particular 
importance due to the interwar collapse of international markets for primary commodities 
and what was believed to be a structural decline in their relative price—a notion famously 
underscored by such economists as Ragnar Nurkse, Gunnar Myrdal, Raul Prebisch and 
Hans Singer. This, in turn, led to a view that favored import substitution as the best policy 
option. Moreover, since wage distortions tended to price manufacturers out of their own 
markets (by raising the cost of labor), intervention was provided an economic rationale. By 
appealing to wage distortions Hagen was able to offer support for the infant industry 
argument.  
 As the spread of values in table 6.8 shows, there is no evidence for distortions of this 
kind as a source of labor market failure. After 1859, nonagricultural labor demand shifted at 
something like 1.9 to 2.5 percent per year faster than that in agriculture (3.5 if Williamson’s 
upper-bound elasticity of 1.6 in urban sectors and a very low 0.4 for agriculture are used). 
As comparative values for Britain between 1821 and 1861 range from 2.1 to 2.8 percent per 
year, this makes the Dutch imbalance comparable to that during the later part of the First 
Industrial Revolution once faster growth was underway. Yet as we saw earlier, it was 
during these decades that underemployment declined and wage gaps were small (figure 4.4 
and table 6.4). Problems with urban labor absorption and large nominal wage gaps, instead, 
held during the preceding period, at which time the imbalance between rural and urban 
labor demand was smaller, not larger. It probably ranged in the order of 1.0 to 1.2 percent 
per year. This leaves us with the fact that labor markets were slow to adjust (as we saw, 
wage gaps did come down through nominal stagnation) or migrants kept coming in spite of 
surpluses, thus preventing underemployment from falling. In short, manufactures were 
squeezed by wage costs and other underlying distortions, but not as a result of an imbalance 
in labor demand. 
 
 
 Natural increase and disamenities: urban and rural demographics 
 
The conclusions on the chronology of labor demand leave us asking after the role of labor 
supply. To what extent did changes in urban natural increase and worker migration add to 
the lack of industrialization before the 1860s? Why did either of these restrict the expansion 
of nonagricultural employment in the next two decades? And what mechanisms account for 
the shock in labor supply after 1880? In answering this, I start by looking at long-run

54 Hagen, ‘Economic Justification’. 
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Table 6.9. Urban and rural demographics, 1812-1909 (births, deaths and natural increase per thousand) 
 
   urban   rural 
 
  CBR CDR CRNI CBR CDR CRNI 
 
1812-1815 33.9 39.7 -5.8 33.2 23.4 9.8 
1816-1829 37.1 32.5 4.6 33.9 22.8 11.1 
1830-1839 34.7 32.3 2.3 33.5 22.7 10.9 
1840-1849 33.8 32.4 1.4 31.7 24.3 7.4 
1850-1859 34.2 32.8 1.4 32.2 22.9 9.2 
1860-1869 36.1 32.9 3.2 33.9 22.7 11.1 
1870-1879 37.1 31.9 5.2 34.7 21.9 12.8 
1880-1889 35.2 27.7 7.5 33.0 19.1 13.9 
1890-1899 33.0 23.9 9.1 31.0 16.8 14.2 
1900-1909 31.7 18.0 13.8 29.8 13.8 16.0 
 
1816-1839 36.0 32.4 3.6 33.8 22.8 11.0 
1840-1859 34.0 32.6 1.4 31.9 23.6 8.4 
∆ CRNI due to  91%  9%  100%  69% 31% 100% 
 
Holland only 
1816-1839 36.8 34.1 2.7 40.2 29.6 10.6 
1840-1859 35.2 34.5 0.7 38.5 30.2 8.4 
∆ CRNI due to  84%  16%  100%  73% 27% 100% 
 
England and Wales 
1838-1870 37.6 25.3 12.3 35.2 20.6 14.6 
 
Developing world 1960 37.9 15.4 22.5 44.1 21.7 22.4 
 
Notes: urban births, deaths and population totals as in data appendix A; rural numbers obtained as the difference between 
national totals and urban data. The rates for England and Wales are unweighted averages for three samples: 1838 to 1844, 1851 
to 1860, and 1861 to 1870. 
Sources: Smits et al., Dutch GNP, 109-11 (national data adapted from Oomens, ‘Loop der Bevolking’); data appendix A (urban); 
Williamson, Coping, 12 (England and Wales); Rogers and Williamson, ‘Migration’, 469 (developing world). 

 
demographics from a dualistic perspective, which we will find to potentially have mattered 
to the labor market in a still different way. 
 Based on the reconstruction of births and deaths in the 34 main cities, table 6.9 shows 
the outline of key demographic variables for town and country. So as to be able to assess 
how the Dutch experience measures up the Industrial Revolution yardstick and post-World 
War Two development patterns, it also shows a summary of the same vital rates for 
England and Wales between 1838 and 1870 and an average for low-income economies 
around 1960 by Rogers and Williamson. There are four key characteristics of Dutch 
nineteenth century population change as the basis for labor supply that help in 
understanding the dynamics of the labor market: (1) unbalanced rates of labor force growth 
between the countryside and especially the largest, western cities; (2) an underlying very 
high rate of urban mortality that does not yield to a slow decline until the 1870s and which 
falls swiftly from the 1900s; (3) a behavioral reaction to the urban crisis of the 1830s through 
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1850s through birth rates; and (4) a gradual rise in rates of natural increase after 1860 that is 
largely driven by longer lives. The first and second characteristics set up migration as the 
larger force of labor market adjustment, while the third and fourth are key elements of its 
long-term dynamics. 
 As seems typical of nineteenth century demography, the Dutch economy was burdened 
with an unbalanced labor supply, with higher natural rates of growth in the countryside 
and lower rates in the cities. As the table shows, this is very different from the situation in 
the developing world of the 1960s, where rural rates of natural increase did not exceed 
urban rates. The relative number of births was high, especially in rural areas, and death 
rates were much smaller, particularly so in the cities, but there was no gap between town 
and country. There was such a gap in England and Wales in the middle decades of the 
nineteenth century, and there was an even wider difference in the Netherlands. In fact, 
before the 1860s the urban natural increase was low by any standard. It then only gradually 
increased, never equaling that in the population as a whole. The separate figures for 
Holland illustrate that a low natural increase in the cities held even stronger in the west. 
Jointly, these facts suggest that immigration was the dominant force of city growth and 
urban labor markets were hard-pressed to achieve an efficient allocation of labor. Without 
migration, the cities would have grown only very slowly, especially so from the second half 
of the 1820s forward, and instead of the stable rates observed urbanization would have 
declined. Rising natural rates after the 1859 census in turn implied a diminution in the 
relative importance of migration, even though—as will become evident—absolute numbers 
strongly increased.55 
 Secondly, the rural-urban difference in natural increase was fully accounted for by 
structurally higher death rates in the cities, not by a difference in births. In fact, urban birth 
rates were higher throughout—as they were in England’s cities, but not in the developing 
world. It is well known that the cities of the former Republic had been very unhealthy and 
as such had a reduced life expectancy. In fact, the common proposition in the literature, 
based on individual cities and the age composition of the population as deduced from the 
banns of marriage, is that of ‘excess mortality’. That is, a negative rate of natural increase. In 
this case, cities not only depend on immigrants for their expansion but decline in their 
absence. There is as yet insufficient information to ascertain the development of these vital 
rates before 1795, but it is sufficiently illustrative that the two most prominent historians of 
population change and urbanization in the case of Holland put the ‘urban graveyard’ effect 
at about five per thousand.56 
 The relevance of this point clearly is that this inheritance carried over into the high 
mortality and low natural rates observed after 1812. Urban mortality in the Dutch case was 
highest before industrialization, not at its peak. Given the also lower birth rates of the 
economic slowdown, this resulted in much lower rates of natural increase. This is very 

55 After reaching an average of 7.2 per thousand between 1819 and 1825, urban natural increase dropped to negative rates in 
1832-3 (due to cholera) and again between 1846 and 1849 (harvest failure and cholera). In between it averaged 5.1 per 
thousand. This puts the increase of the 1860s and 1870s into perspective. Stable levels in excess of 5 per thousand were only 
reached from the mid-1870s. 

56 De Vries and Van der Woude, Nederland, 95-8 (on Holland between 1580 and 1800). Also see De Vries, European 
Urbanization, 193; Van der Woude, ‘Population Developments’. 
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different from England, where urban mortality and wider living standards, precisely in 
relation to industrialization, have been ideologically embattled topics of debate at least since 
Friedrich Engels’ 1845 Lage der arbeitenden Klasse in England (translated only in 1885, but in 
turn strongly drawing upon James Kay’s 1832 Moral and Physical Conditions of the Working 
Classes). In his work, Engels demonstrated that at 31 to 33 per thousand the overall death 
rate in cities such as Manchester and Liverpool was higher than the national average. He 
also showed that disease such as typhoid, cholera, smallpox and scarlet fever was far more 
frequent, and more speculatively claimed that the installation of mills contributed to both 
adult and infant mortality.  
 Historiography agrees that an ever larger part of the English population was confronted 
with high disamenities as urbanization increased (which it did at a relatively even pace 
from 26 to 65 percent in the century after 1776). It also acknowledges that city rents rose 
strongly up to the 1840s, leading to pressure on the space and quality of urban dwellings. 
There is much less agreement, however, on the notion that there was a parallel deterioration 
in the quality of public life as such. Detailed analysis shows that pessimistic generalizations 
are based on specific shortages of social overhead that were concentrated in the cities of the 
industrializing north. Moreover, demographers Anthony Wrigley and Roger Schofield 
document that the overall rate of mortality fell from 28.8 in 1781 to 22.8 per thousand in 
1851, with life expectancy at birth rising by 5 years. This finding can only be consistent with 
an increasing mortality in the strongly expanding cities if rural rates improved even faster. 
Yet in spite of the contentious debate on trend changes, there is no dispute that disamenities 
remained very high between the 1790s and the 1840s, and as such detracted from wider 
living standards. Nor is it contested that very gradual change only came with the public 
reforms that started with the 1848 and 1858 Public Health Acts and the Local Government 
Act of 1858.57 By contrast, in the Netherlands urban mortality improved with renewed 
urbanization and industrial growth. As such, these converged with rural death rates from 
the 1880s. This makes that both in the British and Dutch case structural improvement took 
until the last decades before World War One, suggesting a dominant role for medical 
knowledge, housing and a shifted political consensus on the public good. Yet even then it 
took until the new century before clean water, health care and sewage were sufficiently 
diffused to result in larger gains. 
 With mortality as the dominant force behind the low level of urban reproduction, the 
cities of Holland here, too, stand out as exhibiting some of the highest rates. At over 34 per 
thousand, urban death rates before the 1860s were structurally higher than in nearly all 
other Dutch provinces (ranking second only to Zeeland), let alone the average of 27 per 
thousand for all northern English cities between 1838 and 1870. In Amsterdam (which was 
surpassed only by Middelburg and Gouda), death rates averaged 37 per thousand and 
reached peaks of 52 and 49 in 1814 and 1847. As elsewhere, this high level of mortality was 
closely associated with the general incidence of infectious disease. In addition, there were 
epidemics (mainly of cholera), which struck more severely in an urban context (in 1832, 
1849, 1859, 1866 and 1871).58 However, this did not just work through bigger cities, as there 

57 Williamson, Coping, 257; Wrigley and Schofield, Population History, 528-9. 

58 Wolleswinkel, Epidemiological Transition; Jansen and De Meere, ‘Sterftepatroon’. During the cholera and smallpox epidemics 
urban death rates on average were 6.3 per thousand higher than in the four surrounding years, against 4.0 in rural areas. 
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is no straight relation between mortality and city size. A simple regression suggests an only 
small effect and has little explanatory power.59 The fact is that although the largest cities of 
Amsterdam and Rotterdam were at the top of the distribution, most cities in Holland had 
higher mortality levels than those that prevailed in the urban concentrations of the outer 
provinces, even when these were of a similar size. Opposite to rates between 31 and 33 per 
thousand in Leiden, Haarlem, Dordrecht and Delft (with between 18 to 36 thousand 
inhabitants in 1850) stood proportions of 26 in Zwolle (18 thousand), 29 in Leeuwarden (24 
thousand) and 31 in Groningen (34 thousand). In addition, there were instances where 
environmental and other local influences had a strong effect, most notably in the cases of 
Middelburg and Gouda mentioned, with an average rate of 38 per thousand. When both 
influences are dummied out in our regression, the relation is strengthened, but the effect of 
city size remains small.60 
 As part of these health spillovers, a large part of the demographic differences observed 
is likely to be explained by the incidence of migration. With a strong imbalance in labor 
supply between town and country, the variety in birth and death rates results from 
differences in age distributions. Areas that absorb large numbers of immigrants tend to have 
large proportions of young adults, with higher birth rates and a matching exposure to high 
infant mortality.61 All in all, before the 1870s the demography of the Dutch cities was caught 
in a low-level equilibrium of confined space and high death rates. A physical breakthrough 
in this respect was reached in 1874, when the Fortress Act set up a coordinated national 
defensive strategy based on strategic inundation around the west, allowing the city-walls to 
come down. 
 The reason to dwell upon Dutch urban mortality is that it may have influenced the 
labor market not just through the level of natural increase. To the extent that urban 
disamenities were part of a higher cost of living, these are reflected in nominal wage gaps. 
Yet we should allow for the possibility that, by introducing a negative external effect in 
wage formation, systematically higher health risks also formed a part of the migration 
function. The higher level of urban mortality translated into a lower life expectancy that 
may have influenced the decisions of those weighing the costs and benefits of migration. As 
the high level for Zeeland illustrates, at the provincial level causes were more complex, but 
there is no denying that the urban influence played a part in the fact that before the 1860s 
the average life expectancy at birth in Gelderland, Brabant and Friesland was some ten 
years higher than that in Zeeland and South-Holland.62 For the same reason, the resultant 
wage claim would have been highest before industrialization and as such was part of the 
process of labor market adjustment.  

59 Using data for all 34 cities in our sample, an OLS regression for 1812-50 returns an r-square of 0.10, a strongly significant 
constant of 26.69, and a parameter on city size of 0.04, with a t-value of 1.90 (mortality per thousand, city size in thousands). 

60 Specifically, the regression result is: 

 Mortality rate = 28.2 constant (31.4) + 0.03 city size (1.45) + 7.78 DMiddelburg-Gouda (2.76) + 3.52 DHolland (2.45) 

with an R-square of 0.40 and t-values in parentheses. Neither fit, nor the significance of the parameter on population numbers 
improves when the equation is specified in logarithms. 

61 Williamson, Coping, 30-46; De Vries, European Urbanization, 196. Using calculations based on the age composition of the 
population, the same point was famously made for the Republic by Van der Woude, ‘Population Developments’.  

62 Van Poppel and Beekink, ‘Gezondheid’; Van Poppel and Mandemakers, ‘Sterven’. 
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 Given a focus on the role of labor markets in industrial retardation, our interest here is 
not just with the structural characteristics of urban demography, but also with changes over 
time. In this respect there are two main regime changes that are of direct relevance to the 
chronology of labor supply. First, with urban mortality declining after 1817 and a rise in 
birth rates up to 1825, a reversal in natural increase from Batavian negative rates to some 5 
per thousand was part of the postwar recovery. This, in turn, was to a large extent driven by 
the fall in agricultural prices and the shock in the terms of trade between city and country, 
raising real earnings and employment in the urban economy. However, already from the 
second half of the 1820s urban reproduction started upon a structural decline, taking natural 
increase to scarcely more than 1 per thousand in the 1840s and 1850s. Contrary to the 
traditional emphasis on the epidemics and harvest failures of 1817 and the 1840s and their 
effect on mortality, this shift is almost fully explained by a decline in births. As such, it must 
have formed a behavioral reaction to a change in economic prospects. Regardless whether 
subperiods are defined using 1829 or 1839 as the watershed, lower birth rates accounted for 
over 90 percent of the change in natural increase. In sum, between the second half of the 
1820s and what on close inspection appears to be the middle of the 1850s, demographic 
growth as a source of urban labor supply slowed to a near halt as a result of endogenous, 
economic forces. Depending on immigration, this would leave labor supply to further 
dampen the effect of low growth in nonagricultural labor demand on employment, thus 
also sustaining wage levels. 
 The second and final major change in urban demography was of course that which took 
the cities to a regime of structurally higher levels of natural increase after 1860. This time, 
the driving force was the decline in mortality identified earlier. In fact, it was in response to 
the lower level of mortality that birth rates also fell from the 1880s forward, having already 
been the cause behind a higher natural increase in the preceding period. With the fall in 
death rates outpacing the reduction in births, the rate of population growth nevertheless 
doubled in three decades. With these shifts, the rural-to-urban imbalance in labor force 
growth also lessened: from a difference of 6.0 per thousand in the 1860s, to 2.2 in the early 
1900s. And while urban reproduction therefore at all times remained below rural population 
growth, its development gradually added to the growth in nonagricultural labor supply. 
Even so, it should be considered that it was only by the turn of the century that the natural 
rates thus achieved became comparable to those that had pushed English labor markets as 
early as the 1790s.63 
 
 
 Migration and the dynamics of labor supply 
 
So what about immigration; how much did it contribute and how fast did the cities expand 
at what point? Table 6.10 supplies the absolute numbers on worker mobility, its importance 
relative to that of natural increase and its effect on city growth. It illustrates that after the 
last years of the Napoleonic wars (which, given the reconstruction of urban demography, 
offer the earliest possibility for a decomposition), there were three main phases in migration

63 According to Schofield (‘British Population Change’, 64), natural growth in urban population numbers during the Industrial 
Revolution exceeded 10 per thousand from 1791, with successive decadal averages of 11.3, 13.2, 15.0, 14.5 and 11.9 up to 1841. 
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Table 6.10. Urban immigration between census years, 1812-1909 
 
 population  population increase  due to immigration
  at starting    immigration growth 
  year (000) total natural immigration (%) (%) 
 
1812-1815 650.8 -16.5 -9.2 -7.3 44.1 -0.38 
1815-1829 634.2 144.3 45.1 99.2 68.7 1.04 
1829-1839 778.6 69.7 18.9 50.9 73.0 0.63 
1839-1849 848.3 49.2 12.2 37.0 75.2 0.43 
1849-1859 897.5 85.9 13.4 72.5 84.4 0.78 
1859-1869 983.4 97.9 33.0 64.9 66.3 0.64 
1869-1879 1081.3 193.6 61.1 132.5 68.5 1.16 
1879-1889 1274.9 328.5 106.8 221.7 67.5 1.60 
1889-1899 1603.4  437.5 163.2 274.3 62.7 1.58 
1899-1909 2040.9 386.2 285.1 101.1 26.2 0.48 
 
Notes: 1812 is not a census year but defines the start of reconstructed urban demographic data; population numbers for 1815 
are based on an incidental population count; immigration growth is the annual rate of growth in the urban population with 
the addition of immigration only. 
Source: data appendix A.    

 
and urban growth before the 1910s. Each of these differed in speed and in their impact on 
what was mainly—but not solely—the western core of the economy. 
 An analysis of demographic change in the cities already demonstrated the incidence of 
a much higher mortality and a low natural increase during the last years of French rule. The 
remaining difference in urban population numbers by definition is accounted for by 
migration. This now shows that people were also actively leaving the cities. In fact, they did 
so in numbers comparable to the net demographic loss. The first of our main phases then 
emerges with the postwar recovery, carried by the real wage effect of lower import prices 
and the shift in terms of trade caused by agricultural deflation. Moreover, at totals of 45 and 
99 thousand it was migration rather than net births that dominated, driving city growth at 
one percent per year. Here, too, the shift in the terms of trade between agriculture and the 
urban economy was responsible. 
 Somewhat later than the slowdown in births, the start of the second post-Napoleonic 
phase in migration can be traced to the mid-1830s. Since this runs parallel to the industrial 
slowdown and rising rates of poor relief, the change clearly is a labor market effect. The 
data show that after enlarging the cities by 10 per thousand in the 1820s, the flow of workers 
and their families that entered from the countryside fell to 4 per thousand by the 1840s and 
then persisted at structurally lower levels in the 1850s and 1860s. In effect, except for a 
slightly higher level in the 1850s migration pushed city growth at between 0.4 and 0.6 
percent per year. With urban natural increase at only 0.1 to 0.2 percent this was barely 
enough to keep the rate of urbanization constant. It is also worth noting that this shift in 
labor allocation ran parallel to a strong fiscal shock. This was imposed between 1832 and 
1834 in reaction to the loss of revenue as a result of the Belgian secession. As such, it 
substantially raised or reintroduced a number of national excises on industrial products and 
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fuel, with effects on the choice of production technology and on household consumption 
through income effects and elasticities of demand (see chapter 7). This is also the phase in 
which agricultural intensification went hand in hand with increasing productivity and, 
from the late 1830s, a reversal in rural-to-urban terms of trade, as industrial prices fell even 
more sharply and agricultural prices settled on an upward trend. Logically, these opposing 
forces tended to reduce rural outmigration. As a result, wage pressure was sustained and 
the impact on nonagricultural employment of an already small shift in urban labor demand 
(the result of low productivity growth in relation to a lagging increase in capital-intensity 
and falling relative output prices) reduced.64  
 In other words, in the absence of significant urban productivity growth it was the 
success of agriculture that prevented the traditional dualistic model of cheap labor from 
working, making it difficult for wage gaps to come down, even more so in the presence of 
cost of living differentials. This is the development economics behind Keuchenius’ 1803 
argument that parts of industry were crowded-out through the labor market.65 The only 
reason why the wage pressure emanating from agriculture was not stronger is that, as was 
argued in chapter 3, this found itself in the Lewisian situation of a strongly elastic supply of 
labor, with productivity gains that outran wage growth. Yet this same combination of facts 
also triggers the question why migration persisted to such an extent as to keep urban 
underemployment high. The answer, I submit below, is a failing adjustment that mainly 
resulted from the downward nominal rigidity typical of all labor markets (but much more 
troublesome in the absence of inflation), and regional differences in the cost of living driven 
by high urban excises and production costs. 
 This phase of reduced migration persisted into the 1850s and 1860s. In these decades 
productivity growth in farming stagnated, but since agricultural inflation was high, labor 
continued to be absorbed. At the same time, however, nonagricultural labor demand 
experienced a rightward shift from the 1860s, as productivity and capital-intensity rose. This 
led to an equilibrium with a slightly higher rate of immigration that nevertheless lagged 
behind the change in labor demand. As chapter 4 showed, although a productivity gap 
between industry and agriculture opened up from the 1860s, agricultural prices prolonged 
the tug-of-war. The result was stronger, but still restrained nonagricultural employment 
growth that produced at best slow industrialization and was attended by strong wage 

64 To see this, compare the wage and employment effects of different shifts in labor supply in figure 6.1. The essential numbers 
on agricultural terms of trade (relative to industry), product per worker and labor absorption behind this argument are as 
follows (annual rates of growth between three-year averages): 
 
 1815-1829 1829-1859 1859-1879 1879-1895 1895-1909 

Terms of trade 0.1 1.2 1.7 -0.2 0.9 
Agricultural employment 0.8 0.6 0.5 0.3 0.7 
Overall employment 1.2 0.7 0.8 1.1 1.6 
Agricultural productivity -0.3 0.4 0.3 0.8 1.0 
 

As the table shows, after the long 1829 to 1879 phase in which the combined effect of intensification and terms of trade 
supported a rate of agricultural employment growth that was high relative to that of the overall labor force, things changed. 
Before the 1895 turn in relative prices agricultural labor demand growth declined, but the sector above all absorbed less of an 
increasingly faster labor force growth. Sources: data appendices B and C, productivity as in figure 3.3. 

65 Keuchenius, Inkomsten, 50-1. 
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pressure. At 1.8 percent per year, the growth in nominal wages during this period was at a 
highpoint. As the natural increase in the cities only gradually increased, demographic forces 
added to the stalemate. At this stage, the Dutch urban transition had none of the features of 
an agricultural push model. 
 From the 1860s, with agricultural productivity at a standstill and industrial output per 
worker strongly rising, the persistence of this situation depended on the drift in relative 
prices. As detailed in chapter 3, with mounting pressure on wages and rents the turning 
point in real unit production costs in agriculture was already reached in the 1870s, but it 
was the transatlantic grain invasion and the fall in agricultural prices after 1880 that blew 
the rural-to-urban competitiveness gap wide open.66 The lesser absorption and rural release 
of labor was reflected in a strong increase in city immigration. On a variable upward trend 
from the late 1850s, it accelerated from the 1870s and doubled relative to the size of the 
urban population before the end of the 1880s. At 25 thousand migrants per year in absolute 
terms, or 15 per thousand urban inhabitants, the peak of rural to urban labor mobility was 
reached in the 1880s and 1890s. 
 The nature of these successive phases becomes even clearer when we look at the joint 
effect of demographics and migration on city growth and its regional distribution. To this 
effect, table 6.11 states the pace of urban expansion for the same intervals, broken down in 
three categories that pivot on the role of Holland. Parallel to this it gives the relative size of 
urban immigration over time that was implicit in the numbers already given. It shows that, 
parallel to the changes in volume, the regional distribution of migration and city growth 
also differed between periods. This starts right from the Napoleonic years. Even though the 
cities outside Holland also stagnated, the trade dependency of Amsterdam and the 
industrial cities of the west caused the effects of the Continental blockade to be concentrated 
there. In the next phase, too, there was a regional bias. As underlined, largely as a result of 
enhanced migration the urban population in the 1820s increased at a rate that would not 
again be reached until the 1870s. In line with the process of price convergence identified 
earlier, this growth was especially strong outside the west, signifying the emergence of a 
more integrated economy. This view is strengthened by the fact that when limited to the 
towns of the inland provinces, the measured growth even amounts to 2 percent per year. 
This course of events, in turn, is mirrored in that of the subsequent slowdown. Initially, city 
growth is lowest in the big cities of Holland. However, the loss of pace is larger elsewhere 
and in the 1840s it only is in the inland provinces and the wider coastal rim that it declines 
even further. Given the much closer dependency of Holland’s economy on foreign trade, 
this again is in line with the earlier finding that domestic demand drove the economic 
slowdown at this time. 
 With changing sources of economic growth, this renewed focus on the west became 
even stronger with the release of rural labor. As is directly evident from the table, the flow 
of migrant workers after 1880 was predominantly aimed at the now booming large cities of 
the west. Boosted by wage pressure, the cultivation of the New World and the globalization 
of agricultural trade, it was largely migration that doubled the pace at which these cities 
expanded from the 1870s. By the 1890s, this rate had nearly trebled. Absorbing outlying 
municipalities, Amsterdam’s population numbers increased by eighty percent in the two

66 Cf. figures 3.10 and 3.11. 
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Table 6.11. Urbanization, city growth and the urban rate of immigration, 1815-1909 
 
 urbanization  city population growth per annum urban rate of 
  (%)     immigration 
   all Holland Big Three non-Holland per thousand 
 
1809 30.5     
1815 28.6 -0.93 -1.19 -1.35 -0.44 -3.8 

1829 29.7 1.37 1.15 1.09 1.73 10.0 
1839 29.6 0.86 0.76 0.65 1.02 6.3 
1849 29.1 0.56 0.72 0.90 0.31 4.2 
1859 29.7 0.91 0.97 1.02 0.83 7.7 
1869 30.1 0.95 0.97 0.97 0.92 6.3 
1879 31.8 1.65 1.82 2.05 1.35 11.2 
1889 35.5 2.29 2.49 2.82 1.94 15.4 
1899 40.0 2.41 2.73 3.00 1.80 15.1 
1909 41.1 1.73 1.82 1.93 1.56 4.5 
 
Notes: the immigration rate is measured as the difference between the change in population totals and natural increase between 
census years, divided through by the average population size; the ‘Big Three’ are Amsterdam, Rotterdam and The Hague; annual 
urban demographic data start from 1812, hence the earliest rate of immigration is measured only for 1813-5. 
Source: data appendix A. 

 
decades after 1880, while Rotterdam even doubled in size. Demographic data at the 
provincial level suggests that most of these urban immigrants came from Friesland, 
Gelderland, Zeeland and Groningen, provinces that were mostly dominated by specialized 
farming.67 Moreover, as the share of the population on poor relief stabilized but failed to 
increase, we have reason to believe that the absorption of labor proceeded relatively 
smoothly. A more narrowly defined estimate of unemployment by Smits et al. suggests that 
this did actually increase from 3.0 percent at the end of the 1870s to a maximum of 4.3 
percent in the middle of the 1890s. Yet as such this level remained well below that which 
had held from the 1830s to the 1860s.68 Following its rise after 1860, natural increase in the 
cities also stabilized between the late 1870s and early 1890s (at over 7 per thousand). This 
shows that the labor market situation did influence expectations. Even so, this development 
was a far cry from the decline in urban natural growth that had held sway between the 
1820s and the 1850s.69 
 The last turn of events, which forms a qualification of the pre-World War One phase of 
city growth, is the decline in migration from the early 1900s. Behind this was an accelerating 
growth in agricultural productivity, combined with a renewed reversal in the terms of trade 
from the mid-1890s. Parallel to this, the rate of natural increase in the cities also further 
shifted. The combined effect was an only slightly slower expansion of the cities and a 

67 As cited earlier from Hofstee (Demografische Ontwikkeling, table 10) and Oomens (‘Loop der Bevolking’, 35), all provinces other 
than Utrecht and Holland at this time had negative migration balances. Hofstee shows this for the 1880s; Oomens’ more elaborate 
data documents that this held from the 1860s forward. According to Oomens, the largest deficits of the 1880s and 1890s were those 
for Friesland (37 thousand per decade), with Zeeland, Groningen and Gelderland following at 16 to 18 thousand per decade. 

68 Smits et al., Dutch GNP, 118-20. 

69 Between the 1820s and the 1850s urban natural growth declined from 5.5 to 1.3 per thousand (data appendix A). 
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sustained growth in nonagricultural employment. Although agricultural labor demand 
again increased, the sector absorbed less of a faster growing labor force.70 At three quarters 
of the overall change in the urban population between 1899 and 1909, demographic forces 
now were the main factor behind continued industrialization and less migration was 
needed to keep it afloat. 
 
 
 6.4. Wage gaps, poor relief and the urban crisis 
 
Having looked more closely at shifts in nonagricultural labor demand and the composing 
elements of labor supply we now have a much better idea of the economics behind Dutch 
nineteenth century labor markets—and thus of the causes behind the retardation in the 
industrialization of employment. After the exogenous price shocks and economic windfall of 
the 1820s, shifting terms of trade, agricultural intensification, urban productivity and fiscal 
distortions set up a regime of slow growth in nonagricultural employment and a resultant 
lack of industrialization. This in turn worked through a slowed expansion of labor demand 
and behavioral reactions in both demography and migration. Structural change in urban 
productivity and labor demand prevailed after 1860. Yet rising prices in agriculture 
prolonged the standoff between the cities and the countryside through restrained migration, 
thus changing the labor market equilibrium into one of faster employment growth but still 
only slow industrialization and significant wage pressure. In the final phase, rising costs 
and a reversal of terms of trade in agriculture after 1880 led to labor release and fast 
industrialization, with a relatively smooth absorption in the cities and reduced wage 
inflation. This last course of events, in turn, was twisted from the mid-1890s by a renewed 
balance that dampened migration and left accelerating demographic change as the main 
force of city growth. 
 Two problems remain. What explains structurally faster labor demand growth from the 
1860s? And second, during the phase of low nonagricultural employment growth we not only 
have slowing migration, but also a proportionately high number of poor relief claims, which is 
the closest indicator of underemployment available. So why did this fail to reduce wage gaps 
faster than through near rigidity, and why did migration persist to such an extent that the 
urban labor market failed to clear? 
 With respect to labor demand the preceding analysis has already found things to say on 
comparative costs and competitiveness through the cost of fuel and labor, while the next 
chapter explores public finances to find that up to the final reforms of the 1860s these had a 
large underlying influence on technology choice, scale effects and the integration of the 
domestic market for selective manufactures. The two aspects of the second question in turn are 
clearly linked. Without adjustment in wage gaps under the influence of below-capacity 
employment there will be no change in the principal incentive for migration. And without 
lower migration underemployment will not tend to lessen. In short, the economics of this 
issue, too, revolves around wage formation. Moreover, the coincidence of high urban wages

70 Thus it is not the case that labor intensity in Dutch agriculture declined in absolute terms from the 1880s forward. In effect, labor 
(in heads) per hectare shifted from 0.296 in 1879 to 0.305 in 1895 and 0.327 in 1909, implying growth rates of 0.19 and 0.48 percent 
per year (against 0.30 between 1859 and 1879). 
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Table 6.12. The regional structure of poor relief, 1807-1850 (claims as a percentage of population) 
 
 1807 1817 1817 1832-50 1832-50 % of 
 total total > 50% total temporary total 
 
Groningen 5.0 5.2 1.8 7.7 3.1 41% 
Friesland 9.0 8.5 2.5 14.3 7.6 54% 
Drenthe  4.7 1.6 4.7 2.5 54% 
Overijssel 4.5 5.6 2.9 6.5 3.1 48% 
Gelderland 8.0 7.1 3.2 8.9 5.8 65% 
Utrecht 12.0 9.2 3.9 14.1 6.0 43% 
North-Holland 26.7 21.9 16.0 21.9 12.9 59% 
South-Holland 12.5 11.2 4.2 13.3 6.2 46% 
Zeeland 6.3 8.1 2.8 11.9 6.2 52% 
North-Brabant  10.1 5.5 10.0 5.7 57% 

National average  11.0 5.8 12.6 6.8 54% 
 
Notes: ‘> 50%’ denotes the share of all claims by households that earned more than 50 percent of income themselves. 
Sources: HSG (1818-51); RA Overijssel, Archief Sous Prefectuur, 4392; RA Gelderland, Archief Gewestelijke Besturen in de Bataafs-Franse 
Tijd in Gelderland 1795-1813, 722-4; RA Zeeland, Gewestelijke Besturen 1807-1810, 738; Noordegraaf, ‘Armoede’; RA Noord Holland, 
Gewestelijke Besturen 1807-1810, 364; De Meere, Economische Ontwikkeling, 48. 

 
and structurally higher rates of poor relief was largely a phenomenon of the west. The 
economic issues sketched therefore had a largely interregional character. Starting from 1817, 
the Dutch parliamentary papers (the Handelingen) annually provide a survey of claims and 
expenditure in poor relief, broken down by province. In doing so, a distinction is made 
between temporary and permanent claimants. In the first year a breakdown of claims in 
relation to income is also offered.71 Concretely, claims were categorized by the extent to which 
families seeking support were able to provide in part of their income. For earlier years there is 
no such integrated survey, but for 1807 a large part of the situation may be reconstructed from 
decentralized Batavian records.  
 A summary of these statistics is collated in table 6.12. It makes it clear that by 1817 there 
scarcely had been a decline in welfare numbers compared to the first year of the Continental 
blockade, although there are indications that during the first Batavian years numbers in the 
main cities may have been even higher.72 Still, with the exception of North-Holland (again 
dominated by Amsterdam) and rural Drenthe postwar numbers in all provinces rose from the 
1830s, causing the averages up to 1850 to even exceed the earliest known levels. Of course, the 
figures for 1817 are likely to be influenced by the extreme increase in food prices that had 
started in the autumn of the previous year. Likewise, claims peaked in response to the harvest 
crises of the late 1840s and the international blockades of the mid-1850s. But even in the cheap 
1820s numbers did not strongly decline and, as also shown earlier, there was not just ‘a 

71 HSG 1817/8, 380 (‘Verslag Armwezen’). Partially retrospective surveys of total numbers appear in the Staatkundig en 
Staahuishoudkundig Jaarboekje (1857-1874) and the Jaarcijfers, (1881-1913). 

72 In his political study of Batavian rule, Simon Schama cites Goldberg to the effect that upon visiting Amsterdam in October 
1800 he found 80.000, ‘or three-eighths of its population’ to be on relief. Apart from citing many local Poor Boards to have 
been in penury, the same proportion for Den Bosch and Helmond is given as one third (Patriots, 372-3). 
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sudden increase in relief as a consequence of the potato blight’, as was for instance suggested 
by De Meere.73 Instead, numbers by this time had shifted to a structurally higher level. The 
same is illustrated by the fact that from the late 1850s these declined in a gradual manner (see 
figure 4.4). 
 Beyond the fact that the national development shown earlier thus also applied at the 
provincial level, the most striking aspect of the poor relief statistics lies of course with the 
larger numbers for the western core and the nature of the underlying claims. Excepting 
Friesland, the proportionate number of claims was always largest in Holland and Utrecht, 
with the influence of Amsterdam pushing the result for North-Holland to a very high level for 
over four decades. Given the patterns of nominal wages and the cost of living established 
earlier, this leads to a positive correlation between the incidence of poor relief and both real and 
nominal wage gaps.74 In addition, much of the higher values consisted of temporary 
entitlements, suggesting a close association with a lack of work and a strong role of casual 
labor markets. The fact that for the urban core of the economy this also coincided with partial 
income supplements in turn suggests a situation of fluid underemployment. These aspects, 
too, suggest relative overcrowding, non-market clearing wages and segmentation in hiring 
and bargaining. 
  The persistence of nominal wage gaps in the face of urban underemployment is a 
much-discussed topic in development theory. The reason for this lies with the implicit 
assumptions on the working of labor markets in the original dualistic model. With an elastic 
supply of labor from the countryside, the industrialization of employment was conceived to 
be determined only by technical change, the pace of capital accumulation and population 
growth. With intensification and diminishing returns in agriculture, labor is transferred 
from low marginal productivity on the farm to higher returns in the cities. This process, in 
turn, was projected to be smooth, resulting in a fast absorption of labor in city employment. 
With wages at the level of marginal productivity in farming, wage gaps existed only in 
relation to transition costs. 
 However, in the course of the 1960s various formalizations of the original labor surplus 
model found it increasingly difficult to cope with the empirics of the developing world. The 
rate of labor absorption in cities that were expanding fast was consistently lower than the 
rate of accumulation would have suggested and underemployment became a widespread 
aspect of urban growth. In consequence, the persistence of wage gaps that had influenced 
earlier debate on development strategies was supplemented with overcrowding as a 
pervasive characteristic of economic development. Some explained its presence by arguing 
that labor was pushed off the land by Malthusian forces or technical change in farming at a 
rate higher than urban labor absorption allowed. Yet a lack of work for large flows of 
migrants could also be observed where such influences were limited or failed to occur. 
Others therefore argued that distortions in urban labor markets accounted for the same 
phenomena, mostly by appealing to the existence of an institutional wage. This was seen to 
be the result of the emergence of trade union influence, government employment (leading 

73 De Meere, Economische Ontwikkeling, 51. 

74 For 1819 and 1850 correlations between nominal nonagricultural wages and poor relief claims amount to 0.83 and 0.87 
respectively. For real wages these same values are 0.70 and 0.31, reflecting the downward pressure on (western) real wage 
gaps noted earlier (only the first three of these values are significant at 5 percent). 
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to wage emulation), minimum wage legislation and other restraints on adjustment in 
nonagricultural labor markets.75 
 Modern labor economics, focused on welfare states rather than situations of economic 
development, has more robustly identified the empirical regularities of such institutional 
influences. The classic survey of these findings is that by Richard Layard, Stephen Nickell 
and Richard Jackman.76 Apart from documenting the widespread relevance of nominal 
wage inertia and its significance for real earnings and economic adjustment (a notion that 
goes back to Keynes and was first documented for the very long term by Phelps Brown and 
Hopkins), this literature emphasizes three main institutional effects.77 First, the non-market 
clearing nature of equilibrium unemployment is not only the result of union influence to 
keep wages up even when there is an excess supply of labor, or of formalized segmentation. 
Employers may also find it profitable to pay higher wages in order to motivate workers or 
to protect their investment in these workers or in capital goods (the so-called efficiency 
wage hypothesis).78 Second, unemployment itself is affected by the search behavior of the 
unemployed. This behavior, in turn, is influenced by the level and duration of benefits (and 
by demoralization). And third, for most people in modern economies there is a secondary 
part of the labor market where wages clear the market and jobs are available. If these are not 
taken up, ‘it is because these are considered unpleasant or ill-paid relative to the quality of 
life while unemployed.’ Further studies have added the influence of the permanent-income 
effect of a lower position in the labor market and misguided appraisals of the chance at a 
return to the higher segment. 
 Lastly, well before the empirical studies of the 1980s on which these conclusions were 
based, development economics saw a different explanation. By focusing on expected rather 
than current earnings Michael Todaro (in 1969) showed that a persistence of wage gaps 
could also be explained without explicit distortions or an irrationality of rural migrants 
rushing to the cities in the face of unemployment.79 Todaro argued that with not all 
migrants securing high-paying urban jobs, those that do not would be willing to accept 
certain low wage employment in agriculture. In the presence of urban unemployment, this 
leads migrants to discount rural to urban wage gaps by the chance of securing a favored job 
in the nonagricultural sectors. If these are allocated randomly, this chance is simply the 
proportion of urban employment to the urban labor force, or the rate of employment. This 
results in an equilibrium where a higher urban wage and unemployment exist parallel to a 
lower wage in agriculture. The evidence for the Todaro model is mixed. It has enjoyed 
popularity in applied studies for modern developing economies and there is a reasonable fit 
for the U.S. between 1890 and 1941, but little to suggest its relevance for Industrial 

75 As examples of such views see Bhagwati and Ramaswami, ‘Domestic Distortions’ and Mincer, ‘Unemployment Effects’. 

76 Layard et al., Unemployment, where (on pages 75-6) a bullet-wise summary of key findings is provided. 

77 Keynes, General Theory, 9 (‘whether logical or illogical, experience shows that this [a rejection of a reduction of money 
wages] is how labor in fact behaves’). Phelps Brown and Hopkins, Perspective. This reprints their four original papers from the 
late 1950s on English wages and prices in the very long run. 

78 Shapiro and Stiglitz, ‘Equilibrium Unemployment’; Akerlof and Yellen, Efficiency Wage Models. 

79 Todaro, ‘Model’; Harris and Todaro, ‘Migration‘. Also see Stiglitz, ‘Wage Determination’; Cole and Sanders, ‘Internal 
Migration’. A practical application (for the U.S. between 1890 and 1941) is Hatton and Williamson, ‘What Explains Wage 
Gaps’. 
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Revolution Britain in the 1850s.80 Moreover, while some empirical efforts did include 
agriculture-to-industry terms of trade in the estimated equations, the Todaro model does 
not take differences in the cost of living into account. 
 
At the current state of research, any attempt to test these alternative propositions and 
establish the wider mechanisms of Dutch early nineteenth century wage formation runs into 
extensive practical problems. Given the large regional differences in wages and prices 
before mid-century and the dominance of Holland-focused migration, such an effort has to 
use disaggregate series (or successive cross-sections) and matching explanatory variables. 
However, contrary to for instance the 1834 sample of Poor Law parishes used for England 
by Williamson, wage statistics of this type in the Dutch case exist only as provincial 
averages for benchmark years.81 Likewise, with the available wage series for agriculture 
being composed from that for unskilled construction labor and benchmark observations on 
sectoral wage gaps, the latter cannot be measured accurately on a continuous basis. The 
usability of the provincial data is further restricted by the fact that little information on 
economic conditions that might account for the geography of wages is available at the same 
level. The provincial pattern of agricultural productivity for instance is only known for 
1812/3 as a result of French inquiries.82 The reconstructed cost of living and mortality levels 
form the exception.  
 This limited coverage and the small size of the available wage samples translate into 
wider econometric problems. Given the history of the debate it is strongly relevant to test 
for the influence of such factors as agricultural productivity and regional differences in poor 
relief expenditure. To this, the development literature adds the role of unemployment and 
disamenities. Yet with only 11 provinces in the 1819 sample, the inclusion of such a wide 
range of variables leads to estimates that are sensitive to small variations. In addition, some 
co-linearity was found to exist between the proposed influences. And thirdly, including the 
relative number of poor relief claims as a proxy for joblessness in a static decomposition of 
real wages would cause this to be misspecified. We already saw that there existed a positive 
relation in levels, telling us that causation ran from wage costs to unemployment, rather 
than the reverse. What we want to establish is the role of unemployment in the adjustment 
process; did urban surplus labor exert any pressure on wage formation, and if so, to what 
extent? For this we need the change in the real wage over time for different parts of the 
country as the dependent. 
 The econometric textbook answer to multicollinearity and instability as a result of small 
samples is to enlarge variation by adding observations, or to obtain a more parsimonious 
estimate by reducing the number of explanatory variables. The possibilities for either 
solution in the present case are limited. But what can be done is to enlarge the spread in the 
central variable used to measure urban disamenities—crude death rates—by using the 
available data for the full sample of 34 cities. The same strategy also allows for the use of the

80 Hatton and Williamson, ‘What Explains Wage Gaps’. Williamson, Coping, 122-4. The former tests reduced-form models of 
wages and migration, the latter compares the earnings experience of urban immigrants and non-migrants in the 1851 Census. 

81 Williamson, Coping, 250ff. 

82 For later years, the evidence is restricted to benchmark estimates for Drenthe, Overijssel, Gelderland, Groningen, Zeeland 
and North-Holland in 1850, 1880 and 1910 (Van Zanden, Economische Ontwikkeling, 133). 
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Table 6.13. Explaining real wages: hedonic regressions for 1819-1850 
 
A. Provincial averages 

 Agricultural 1819 Nonagricultural 1819 Nonagricultural Δ 1819/50 

Constant 47.07* 49.66* 6.51 
AGR-PROD 0.192* 0.142*  
CDR -0.202 0.306* 0.146 
RELIEF-PERC   -0.021 
RELIEF-EXP 0.057 -0.097  
Zeeland  5.782* 
 
R2 0.576 0.602 0.120 
SE 6.851 5.135 9.522 
Mean dependentb 63.1 71.3 5.30 
 
B. 34 cities, nonagricultural wages, 1819 (mean dependent 71.3 cents per day) 

 Constant CDR City size AGR-PROD R2 SE 

 51.26* 0.390* 0.038 0.120* 0.578 4.789 

C. 34 cities, nonagricultural wages, 1819/1850 panel data (mean dependent 73.4 cents per day) 

 Constant CDR City size D1850 R2 SE 

 60.75* 0.328* 0.021 3.727 0.276 5.162 
 
Notes: estimation through OLS; asterisks denote 5 percent significance levels; a: measured as log differences; b: in cents per day 
at national average purchasing power. Relief expenditure in 1822 is defined as real outlays per claim. Changing this into 
nominal amounts or outlays per worker does not affect the results. Poor relief for Limburg is measured on the basis of its 
larger, pre-1830 territorial definition in the unified Netherlands. City size is measured in thousands. 
Sources: provincial wages and cost of living: tables 6.1 and 6.5; mortality: table 6.9; relief percentages and amounts: HSG (1817-
51); agricultural productivity: Van Zanden, Economische Ontwikkeling, 133. 
 
1820 and 1850 samples as panel data, although in that case the range of exogenous variables 
is very limited. By combining these various approaches, parallel estimates can be drawn up 
for the provinces and cities and we can look for consistency in parameter estimates between 
the different equations. 
 The results are stated in table 6.13. It shows hedonic wage regressions for agricultural 
and nonagricultural wages in 1819 and 1850, and a function of the change in real 
nonagricultural wages that looks for influences from further rising levels of poor relief on 
wage formation. In all cases, the dependent variable is the average daily wage (in cents), 
deflated by the provincial spread in the cost of living. There is no evidence for simultaneous 
causation (even in real poor relief expenditure), so that ordinary least squares is used as the 
estimation procedure. A regional dummy is used to account for the exceptional, 
environmentally driven level of mortality in Zeeland (at 42 per thousand in the two major 
cities Middelburg and Vlissingen, and 39 in the province as a whole).83 Other variables used 
are agricultural output per worker in 1812/3 (AGR-PROD), the crude death rate inside or 
outside of the cities (CDR), the ratio of poor relief claimants to the population (RELIEF-

83 When included in the wage equation for agriculture, the same dummy is insignificant and leaves the parameter for labor 
productivity practically unaltered (at 0.192 instead of 0.182). 
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PERC), real expenditure per claimant (RELIEF-EXP), and average city size as a further 
measure of potential spillover effects through crowding. Finally, a shift variable is used to 
account for any fixed effects in the 1819 to 1850 panel data that is not captured by the 
change in the real wage. 
 There are four main points to the results obtained that are of direct importance to the 
debate on the role of labor markets in retardation. First, they unambiguously show that, 
over and above the effects of the cost of living, agricultural productivity did influence 
regional wages. This was first suggested by Mokyr (based on land-to-labor ratios) and 
subsequently rejected by those emphasizing distortions working through excises, regulation 
and the wider cost of living.84 However, no such mutual exclusivity existed. Apart from 
having the correct sign and being strongly significant, the parameter estimates for 
nonagriculture between different specifications are in close correspondence (they are only 
slightly less so for mortality). This leads to the conclusion that high wage costs in the western 
core and in those provinces harboring the most specialized forms of agriculture (Zeeland, 
Groningen and Friesland) were at least partly driven by agricultural productivity. The fact that 
agricultural output per worker shows up as a significant factor in wage formation also 
confirms that the intersectoral Dutch labor market exhibited the characteristics of a ‘weak’ 
version of the Lewis model. That is, its functioning was marked by an increase in average 
productivity that was only tracked at a distance by real wage gains. This differs from the 
‘strong’ version, in which intensification leads to subsistence wages in relation to declining 
marginal returns.85 Given productivity growth in farming before the 1860s, the implication is 
that this situation contributed to the persistence of high wage costs in the urban core. Linking 
the parameters found to agricultural productivity gaps should make it clear how much this 
effect mattered. 
 Secondly, the regressions also confirm a structural effect of urban death rates as an 
expression of health disamenities. This emerges in both estimates for 1819, as well as in that 
for the 1819 to 1850 panel data. In contrast, the rural effect is wrongly signed and strongly 
insignificant. In other words, the estimates suggest that specifically nonagricultural workers 
were compensated for the quality of urban life. Here, too, the implications of the parameters 
only become clear in combination with the measured shifts in risks. Yet as was already 
underscored, it was not before the 1870s that urban mortality and the gap between rural and 
urban rates declined. Accordingly, adjustment effects will have been similarly late and it is 
the impact of the high level of Dutch urban mortality before this that is of interest to the 
debate on wage formation. 
 Third, the estimates dispel the contentious notion (likewise emphasized by Mokyr) that 
the poor relief system of the northern Netherlands contributed to wage costs through higher 
replacement rates. Inclusion of a variable for relief expenditure fails to result in significant 
effects, regardless whether it is specified per worker or per claim. With a higher reservation 
wage, labor supply in this argument would have contracted, thereby enhancing local 
scarcity.86 Its empirical basis was the distribution of welfare payments across the provinces

84 Mokyr, Industrialization, 200-1; Van Zanden, ‘Regionale Verschillen’. 

85 On variations in the labor surplus model and underlying theoretical assumptions see Ranis, ‘Analytics’. 

86 Mokyr, op. cit., 196-7. 
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Table 6.14. Nominal and real poor relief expenditure by province, 1822 
 
 total relief total expense expense id. real 
 population claims expenses per head per claim per claim 
 (000) (000) (000 fl) (fl) (fl) (fl) 
 
Groningen 156.0 6.38 252 1.61 39.52 42.33 
Friesland 202.5 17.42 606 2.99 34.79 35.83 
Drenthe 53.4 2.25 41 0.77 18.25 21.75 
Overijssel 160.9 6.71 229 1.42 34.11 37.45 
Gelderland 284.4 19.83 421 1.48 21.23 21.36 
Utrecht 117.4 7.06 390 3.32 55.21 52.90 
North-Holland 393.9 62.70 1427 3.62 22.76 18.57 
South-Holland 438.2 42.85 1924 4.49 44.90 37.70 
Zeeland 129.3 8.39 363 2.80 43.25 38.78 
North-Brabant 326.6 22.46 303 0.93 13.49 14.59 
 
Northern provinces 2262.7 187.66 5593 2.47 29.80 29.80 
Southern provinces 3750.8 505.06 4860 1.74 9.62  
 
Notes: ‘Northern’ includes all later Dutch provinces except Limburg (at this time this still comprised a larger territory of which the 
larger part after 1839 became part of Belgium); ‘Southern’ includes all former Habsburg provinces. Population numbers are for 
1824 according to Quetelet (Recherches); expenses per claim deflated using provincial cost of living differences from table 6.1. 
Sources: HSG, 1822-3, 861ff. as stated in Mokyr, Industrialization, 196 and table 6.1 (cost of living). 

 
of the united Netherlands in 1822. As reproduced in table 6.14, this showed that, with the 
total share of the population receiving some form of relief being higher in the south (at 13.5 
against 8.3 percent), expenses per claim in the north on average were three times as high as 
in the southern provinces. Outlays per head of the population were also largest in regions 
with the highest wages: Holland, Utrecht, Zeeland and Friesland. However, this was 
different for amounts per claim. In this case, the sums for South-Holland, Utrecht and 
Zeeland are still highest, but that for North-Holland is surpassed by all other provinces 
except North-Brabant, Drenthe and Gelderland. The reason, of course, lay in the exceptional 
pressure in the former region noted earlier.  
 As De Meere was the first to point out, the reason why Mokyr still found positive rank 
correlations for the relation between industrial wages and welfare payments fully rested on 
the spread between north and south, not that within the northern Netherlands. In addition, 
Griffiths already argued that the impact of differences in poor relief was likely to be 
dampened by those in the cost of living. Their reconstruction now shows this to be so.87 Wage 
formation seems to have been too segmented for the labor supply effect surmised and poor 
relief rather dampened the fluidity of employment. Whereas available budgets clearly were 
spread on the basis of population and income, actual expenses per claim appear to have 
depended on the amount of pressure exerted on the system, with a structurally higher 
incidence in Holland and the industrial south―the proportion of relief claims to population 
in Hainault in 1822 was as high as 32 percent. Against the backdrop of trade policy, the loss 
of an open access to French markets and a range of other grievances (such as language and 

87 De Meere, ‘Daglonen’; Griffiths, Industrial Retardation, 57. 
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religious policies), the latter fueled the argument for 1830 secession, helping to cement an 
unlikely coalition between the Catholic and francophone aristocracy, constitutional liberals 
and industrial labor. 
 In the same way, there is no evidence of welfare outlays impacting unemployment, 
which is the intermediate effect of the reservation wage argument. Again, there is a positive 
correlation between amounts per head and the incidence of relief, but this same correlation 
is negative and very small for amounts per claim.88 While by no means insignificant, the 
actual duration of benefits also would seem to have been too short to generate effects on 
labor supply. Using the regional wages for 1819 from table 6.3, average support per claim 
amounted to between 11 and 20 percent of annual male pay, or between 6 and 10 weeks, 
with support being lowest in Holland and highest in Groningen. The fact that benefit levels 
were doubtlessly below wages suggests that this is probably too conservative an estimate. 
Yet bigger forces pushed the other way. Between 1817 and 1850, temporary claims made up 
only 54 percent of the total and in 1821 at most 70 percent of those on church welfare in 
North Holland were between 12 and 65. Since the young and elderly were on permanent 
relief, this selectivity further limits the average amount paid to those actually out of work. 
Moreover, as again De Meere pointed out, in the early 1820s benefits were at a peak. By the 
1840s, these had fallen by a third, as the income of the relief boards had failed to keep pace 
with the growth of claims.89 
 Fourth and last, the log-linear equation explaining the change in real provincial wages 
between 1819 and 1850 underlines the earlier conclusion that there was no demonstrable 
effect of the relative number of poor relief claims on the cost of labor. There is the expected 
negative sign—of unemployment putting downward pressure on wages—but the effect is 
very small and again strongly insignificant, leading to the rejection of the null-hypothesis 
that a causal effect existed. This results in the notion that changed competitive conditions 
and shifts in labor demand had little effect on regional wages and thus on western wage 
gaps. By implication, the labor market played a large role in the slow pace of adjustment. It 
made the competitiveness of the urban economy fully dependent on a higher level of 
productivity, and only wage growth elsewhere led to a process of dynamic rebalancing. 
Both the absence of structural inflation and the widening of the fiscal burden (particularly in 
1806 and 1832-4) here added to the resilience of what in essence was a coordination 
problem. Remember that early nineteenth century events stood at the end of a much longer 
history. As De Vries and Van der Woude have shown, following a century of strong wage 
growth, nominal pay and internal wage gaps in the Republic had already stabilized with the 
turn in the secular price trend of the 1660s and the international instability that began with the 
1672 Rampjaar. In effect, up to the 1790s their estimate of the average unskilled wage in the 
west only falls by four percent. Likewise, there is very little change in the west-to-east wage 
gap and comparative differences only changed as a result of shifts in earnings elsewhere. In 
this manner, English wages changed from being a third lower to surpass Dutch western rates 
in the last quarter of the eighteenth century. A slow decline in Flemish wages caused these to 

88 This holds regardless if real or nominal amounts are used. Using only temporary relief also does not matter. For nominal 
amounts and the rate of total relief claims to population these correlations are 0.62 and -0.13. 

89 All references from De Meere, Economische Ontwikkeling, 46-50. 
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stand a third lower by the mid-eighteenth century and average German wages remained less 
than half of those in Holland.90 
 In sum, the inability to adjust resulted in an extended period of labor market 
disequilibrium and demographic adaptation. The paucity of production estimates and census 
data cause the exact chronology and extent of demographic change and industrial decline to 
be debated, but between 1680 and 1815 the overall population of Holland contracted from 
some 880 to 750 thousand people. Over the same period, the number of urban inhabitants 
declined from 540 to 430 thousand, causing a decline in urbanization that accelerated during 
the Batavian years.91 Parallel to this, studies in urban social history stress an increasing 
pressure on the welfare system. From this perspective, the nineteenth century revival of the 
urban crisis, induced by a combination of exogenous shocks in comparative productivity 
(transmitted through prices) and the fiscal squeeze of the 1830s also reflected a return to 
eighteenth century problems in industrial growth, demography and employment. However, 
the absence of an effect of poor relief on real wages suggests that at least by 1819 the Todaro 
mechanism played no role in this process. If this were any different, we should pick up at 
least some of its effect through poor relief and squeezed migration. This, however, is not the 
case. While more detailed data are needed on this point, the absence of both Hagen and 
Todaro effects rather suggests the presence of true distortions and ‘modern’ aspects of labor 
markets, such as segmentation and efficiency wages. Finally, there was a structural decline 
in poor relief after 1860. By implication, there also is no evidence to suggest that 
overcrowding effects played a role at the height of imbalanced labor demand growth and 
internal migration. This confirms the notion of differentiated support for its predictions. 
While these are found for twentieth century settings with large differences in real income 
and institutionalized wages, on the basis of what admittedly are strongly imperfect data, 
they fail to account for the working of nineteenth century labor markets in the case of 
Britain and the Netherlands. 
 With the possible exception of the effects of poor relief, these findings add to the 
characterization of the post-Golden Age labor market by Jan de Vries. This was argued to have 
been marked by a three-tiered structure. At its top stood ‘large public and semi-public 
employers—the shipyards, drainage authorities and the guild-organized activities—which 
paid the wages that had been attained by the mid-seventeenth century.’ Below this was the 
casual labor market, involving such unskilled work as peat digging, mowing and hod 
carrying, with strong seasonal influences, irregular employment and a large role for migrant 
labor. And lastly, there was the East India Company as an employer of last resort (and 
mortality risks to match). The result of this structure, so De Vries, was that ‘the Dutch labor 
market of the eighteenth century was capable of producing a modern form of unemployment, 
one in which reservation wages, queuing for employment in the high wage sector and the 
temporary availability of public support all played some role.’92 

90 De Vries and Van der Woude, Nederland, 705-7. 

91 The criterion here is a minimum of 2500 inhabitants. Urbanization thus measured decreased from 62 to 57 percent (of which 
3 points after 1795). Insofar as this is known (in some detail for Friesland, Overijssel and Drenthe), the population of most 
other provinces expanded, resulting in an overall stabilization at around 1.9 million up to the middle of the eighteenth century 
(2.08 and 2.16 million by 1795 and 1815). All numbers from De Vries and Van der Woude, Nederland, 71-84.  

92 De Vries, ‘Pre-Industrial Labour Markets’, 58-61. 
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It remains to establish how much the observed effects of agricultural productivity and 
urban mortality mattered in quantitative terms. In the case of disamenities, the method used 
to this effect mimics the procedure first proposed by Nordhaus and Tobin in an effort to 
replace normative views of environmental costs with those reflected in actual economic 
behavior.93 In effect, both estimates are inferences of the estimated parameters on the 
underlying wage structure. The results are stated in table 6.15. Using high and low values of 
the parameters for mortality and productivity, it calculates the disamenities premium as a 
percentage of the rural wage. In doing so, it looks at the average rural-to-urban gap and at 
the difference between urban rates in Holland and rural rates in the other provinces. The 
reason, of course, is that labor mobility was split between local and interregional migration, 
with the latter being dominated by the west. As cited earlier from the work by Oomens, 
after 1860 all provinces other than Holland and Utrecht had persistently negative migration 
balances. But even before this, only the west enjoyed a consistent surplus, with the largest 
flows coming in from Brabant, Limburg, Gelderland and Friesland.94 In the same way, the 
table derives the effect of regional differences in agricultural productivity on the average 
nonagricultural wage.  
 Given the high level of Dutch urban mortality and a gap between city and country that 
was larger than even that which held in England and Wales between 1838 and 1870 (at 4.7 
and 7.6 per thousand), the disamenities effect is quite small. As could be expected, the 
environmentally-driven high level of mortality in Zeeland leads to a negative difference 
even with the cities of Holland, and hence to the absence of any form of wage compensation 
for those workers in grain farming considering migration. The effect is positive, but 
amounted to only 4 percent of the rural wage in a comparison for all cities (including those 
outside Holland) and the countryside in the same province. The fact that for all provinces 
except Zeeland the same effect was only about half of that on Holland again illustrates that 
the larger incentives in migration rested on interregional differences, specifically those in 
relation to the west. Yet while not insignificant, even these numbers, which at 9 percent are 
largest for the inland provinces, are small in comparison to nineteenth century England. 
Using data on weekly wages and infant mortality from 66 Poor Law parishes in the 1830s, 
Williamson put the urban disamenities premium at 10 to 24 percent. By contrast, density 
and city size as measures of spillover effects did not have a consistent impact on real 
wages.95 The reason for the difference may lie with the more pronounced variation in the 
figures for infant mortality. The absence of a significant effect of city size in both the English 
and Dutch case also shows the result to be sensitive to the exact variable chosen. This, in 
turn, suggests that the adopted procedure may use an underspecification of the working of 
urban disamenities. 
 By the standards of the entrenched disamenities debate, Williamson also considered his 
measured effect to be small, surmising that migrants simply preferred higher paying urban 
jobs over uncertain health risks or used a high rate of time discounting. The issue here is not 
that migrants were unable to lever much out of the labor market, given strong surplus labor

93 Nordhaus and Tobin, ‘Growth’. 

94 Oomens, ‘Loop der Bevolking’, 35.  

95 Williamson, Coping, 246-56. 

  



  Wage gaps and the labor market equilibrium       331 
 
Table 6.15. Calculating the urban disamenities premium and the effect of agricultural productivity on 
nonagricultural wages for 1819 
 
 overall Holland- Holland- Holland- Holland- 
 rural-urban inland Friesland Groningen Zeeland  
 
A. The rural-to-urban disamenities premium 

Average rural wage (w) 59.7 50.1 80.6 76.2 60.3 
ΔCDR (rural to urban difference) 6.4 11.0 15.0 14.6 -5.5 
COST1 = β1 (0.306) ΔCDR 1.95 3.36 4.59 4.47 -1.68 
COST2 = β2 (0.390) ΔCDR 2.50 4.29 5.85 5.69 -2.15 
PREMIUM1 = COST1/w 3.3 6.7 5.7 5.9 -2.8 
PREMIUM2 = COST2/w 4.2 8.6 7.3 7.5 -3.6 
 
B. The interregional agricultural productivity effect 

Average non-Holland wage (w)  62.3 74.9 69.7 88.3 
ΔAGR-PROD (interregional difference)  66.8 -10.0 -6.0 -24.0 
GAIN1 = β1 (0.120) ΔAGR-PROD  8.0 -1.2 -0.7 -2.9 
GAIN2 = β2 (0.142) ΔAGR-PROD  9.5 -1.4 -0.9 -3.4 
EFFECT1 = GAIN1/w  15.2 -1.9 -1.2 -3.9 
EFFECT2 = GAIN2/w  12.9 -1.6 -1.0 -3.3 
 
Sources: as in table 6.13. 

 
in farming. This would lower the overall wage gap, not just the effect of urban disamenities. 
Moreover, as we saw, in the Dutch case there is little sign of strong Lewis mechanisms at 
work, but rather of enduring intensification, slow wage gains and a crude birth rate that 
slowed less than that in the cities in response to the events of the 1840s and 1850s. To arrive 
at more robust conclusions, more elaborate, preferably encompassing data that link health 
and wages at a lower level of aggregation are required. Yet at the current state of research, 
the fact that we do not pick up stronger effects of what surely is the central indicator of the 
urban health risk, suggests that such supply-side effects were actually quite weak. This also 
means that once urban-to-rural mortality gaps started to come down (from the 1870s), the 
impact was equally small. 
 Although more selective, the effect of differences in agricultural efficiency was rather 
larger. As table 6.15 shows, limited productivity gaps and the small value of the estimated 
parameters lead to insignificant wage effects between Holland and the other coastal 
provinces. The real finding is that this was different for the inland provinces. With a still 
much lower level of output per worker, the regressions pick up an effect of between 13 and 
15 percent of the average wage. In short, in addition to the cost of living and other forces the 
level of regional wages was influenced by agricultural productivity. A simulation that 
halves output per worker in Holland for instance reduces nonagricultural wages by 14 
percent. Yet only for the five inland provinces were regional differences large enough to 
matter to wage gaps. With the basics of table 6.1 on regional wages in hand, the summary 
implication is that differences in wages were to a significant extent driven by variations in 
the cost of living, the largest part of that variation being made up by the mark-up of 
Holland over other parts of the country on account of taxes and urbanization. For the other 
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coastal provinces, this difference gave rise to a mark-up of between 9 (Zeeland) and 33 
percent (Groningen) of the nominal wage. At an average 43 percent, the cost of living effect 
was largest for the inland provinces. In addition, it is also for these provinces that we can 
document a significant impact of differences in agricultural productivity. In the late 1810s 
these led to a labor market equilibrium in which such differences accounted for 13 to 15 
percent of the average real wage (at national average purchasing power), or an average 17 
percent of nominal pay. 
 Of course, given the specific wage rates used and the nature of the underlying estimates 
of productivity and price levels, these numbers are likely to be less than exact. However, it 
is their relative size that matters to our understanding of the early nineteenth century Dutch 
labor market. This understanding now holds that migration and urban labor markets forged 
an equilibrium in which a large share of the variation in wages was driven by the high 
western cost of living. There also was a clear influence of agricultural productivity, but as a 
result of its specific regional spread this mattered only in relation to the inland provinces. 
Lastly, urban disamenities had an effect that was much smaller than the high death rates of 
the Dutch early modern cities suggested; the estimates do not pick up a strong effect on this 
point. Although these results tell us much about the working of the post-Batavian economy, 
they also leave part of the western mark-up unexplained. For Holland this was equal to 11 
percentage points of a nominal wage gap of 56 points relative to all other provinces except 
Utrecht and Zeeland. This difference is likely to be accounted for by the lesser reliance on 
possibilities for self-provisioning that formed an implicit part of the inland wage, by the 
segmentation in western labor markets and by the productivity level attained earlier in 
urban manufacturing. This, in turn, had a knock-on effect on wages through the high share 
of services and the competition for labor—indeed it affected the economy as a whole. 
Remember that by mid-century average Dutch wages were still equal to those in Belgium 
and much higher than German earnings. Yet with productivity stalling, slow nominal gains 
prevailed. In short, western wage gaps were the result of fiscal influences, the cost effects of 
urban concentration, the inherited structure of the economy and the inability of labor 
markets to adjust. 
 



      
 
  CHAPTER 7  
 
 
  Prices, markets and fiscal policy 
 
 
  7.1. The Dutch debt overhang and economic retardation 
 
At the end of the Napoleonic Wars Dutch public finances, despite far reaching institutional 
changes, were in a state of near dysfunction. Failing revenues, hitherto uncontrollable outlays, 
an enormous debt overhang and an almost complete lack of credibility characterized the 
situation after the departure of French administrators and remaining troops in November 
1813. Despite the introduction of a national system of taxation in 1806 total revenues in 1810 
and 1814―directly before and after the incorporation of public finances into those of the 
Empire―stood at 43 and 45 million, no higher than during the first four years of its 
functioning.1 Against this stood outlays that had averaged 75 million in the years between 
1798 and 1810. After even slightly higher sums in 1814 and 1815 these gradually decreased up 
to 1819, before again rising in relation to Willem I’s economic activism. Moreover, during the 
Batavian years nearly half of all expenditure had been claimed by interest payments, reflecting 
the further sums that Napoleon’s military demands had imposed upon the already deeply 
indebted Republic. As a result of these transfers, the collective obligation had grown from 766 
million guilders at its 1795 inception to 1232 million by the time of formal annexation in the 
summer of 1810; amounts that correspond with shares in the estimated value of domestic 
product of 160 and 310 percent.2 
 With rates of interest that had risen since the 1780s, the financial burden of ever more debt 
at a higher price had been responded to with a combination of institutional changes, incidental 
taxation and financial repression. The 1798 amalgamation of regional debt was hoped to lower 
the cost of new bonds by creating a larger, more transparent market and forcing the former 
gewesten to accept shared risk. Likewise, the national tax system aimed to increase revenues 
not only by raising the average burden and by redistributing this across the provinces (with 
higher increases in Brabant and Drenthe and a smaller change in Zeeland), but also by 
improving the efficiency of collection. At the same time, incidental taxes were combined with 
forced, low-interest bearing or even free loans, made possible by the installment of capital 
controls. Finally, with the Napoleonic Wars spiraling into their conclusive phase of economic 
warfare and all-out military campaigns, what had since 1805 been known as the Kingdom 
Holland was annexed by the French Empire in 1810. This was immediately followed by a 
default on two-thirds of all interest payments. The market clearly had already anticipated as 

1 National taxation raised total public revenues from around 35 million guilders in the years up to 1806, to 45 million between 
1806 and 1810. Gogel’s final proposal dated from June 1805. The system itself was implemented between October 1805 and 
May 1806, with only the hearth tax and the verponding on real estate left to January 1807 (Pfeil, Redding, 413-4). 

2 Debt ratios from Van Zanden and Van Riel, Strictures, tables 1.7 and 1.9. Underlying reconstructions from Pfeil, Redding, 209 
(1798-1810) and Horlings and Van Zanden, ‘Exploitatie’ (1814-5). Total revenues in 1810 and 1814 stood at 42.8 and 45.0 
million, against an average of 33.2 million for 1798-1805 and 45.4 for 1806-9 (before and after the introduction of national 
taxation). Average expenditure between the first 1798 national budget and 1810 amounted to 75.3 million. 
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much. After the earlier signal of deferred payments over 1808, the resignation of Gogel as 
Minister of Finance (in May 1809) caused prices for standard 2.5 percent bonds to plummet; in 
just over a year these lost two-thirds of their market value. In the subsequent period of French 
rule the Dutch tax system was for some time allowed to remain in place. Again with Gogel’s 
help it was only in 1812 that the French system was introduced for what would be little over a 
year, with the cost of the Russian and the Peninsular campaigns adding to the tax burden.3 All 
in all, when a provisional government was formed in late 1813, public finances, in spite of 
having been at the heart of political debate and administrative reform since the 1780s, were at 
rock bottom. 
 While its fiscal inheritance thus was troublesome, the prospects for the new unified Dutch 
kingdom of solving its financial problems seemed brighter than for most other states ravaged 
by Napoleonic extraction. The new state over which Willem I ruled from July 1814 had over 
twice as many citizens as the Republic and an economy diversified in northern trade and 
southern industry, conditions that broadened its tax base. Yet by the time of the 1830 Belgian 
secession, 17 years later, public debt had again ballooned: from 575 million guilders in 1814 
(the total implied by Napoleon’s 1810 cut) to some 900 million. And upon consolidation 
after Willem I’s abdication in late 1840 it even stood at 1,255 million, well over two times 
domestic product (figure 7.1). Similarly, the interest burden, which had been around 9 
percent of domestic product in 1810, increased from 4 percent in 1814 to its earlier level in 
the late 1830s. In short, the debt problem had relapsed to near Batavian proportions. This 
was in spite of the fact that the southern provinces had been forced to share in the burden of 
the northern debt—a situation that, as we shall see, amounted to a structural transfer that 
was cut by their secession. 
 The same fiscal derailment cast a shadow well beyond the years of its emergence. After a 
hard-won debt restructuring on the edge of default in the early 1840s, it took another two 
decades of fiscal consolidation and reform before its effects were reversed. Only in the 1860s 
did the estimated debt ratio again reach the values of the first postwar years. In fact, the 
value of debt did not structurally fall below that of domestic product until the 1890s. It had 
reached this level from the early 1870s, but the deflation that subsequently set in caused the 
debt to weigh more heavily on the economy.4 After 1895, with accelerating growth, the 
emergence of secular inflation and consistent budget surpluses a decrease again prevailed. 
By the turn of the century the debt ratio already stood at 85 percent and by 1913 just over 60 
percent remained.5 
 The fact that a renewed and enduring public debt overhang emerged during the reign of 
Willem I presents a problem for the orthodox and revisionist interpretations of economic 
retardation alike. Debt problems of the length and magnitude sketched are historically 
associated with slower growth. Comparative studies focused on more recent periods also 

3 Sillem, Politieke en Staathuishoudkundige Werkzaamheid, 87-106. 

4 Even with growth in real output, falling prices cause the denominator of the debt ratio (nominal domestic product) to 
stabilize, halting the ratio itself. Beyond this purely arithmetic effect, the economic effect of deflation is also that debt weighs 
more heavily on less swiftly growing incomes. In the case of public debt the same applies to tax revenues. 

5 Van der Voort, Overheidsbeleid, appendices. Between 1850 and 1885 there was an average deficit of 1.1 percent of domestic 
product. This was followed by a consistent surplus that averaged 1.1 percent. Between 1880 and 1895 average inflation was -1.6 
percent, turning into 1.5 percent up to 1913 (adaptive manual worker deflator, data appendix F). 
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Figure 7.1. Government debt as a percentage of domestic product, 1814-1913  

Source: http://www.clio-infra.eu/datasets/countries, with corrections on nominal GDP according to annex 3.1 and on total 
consolidated debt according to Van Popta, ‘Staatsschuld’. 

 
suggest as much. This association is most convincingly demonstrated in an analysis for 22 
advanced economies between 1800 and 2011 by Carmen and Vincent Reinhardt and 
Kenneth Rogoff.6 Building upon the data compiled by two of these authors in relation to 
their earlier work on financial crises, it identifies 26 episodes where gross public debt 
exceeded 90 percent of domestic product.7 For 23 of these stretches, high debt coincided 
with substantially slower growth. Moreover, 20 of these same periods lasted for more than a 
decade (the average length is 23 years), suggesting that debt overhangs are not the result of 
build-ups during cyclical recessions but also that once high debt levels arise countries find it 
difficult to escape this situation and the cumulative shortfall in output from such problems 
is likely to be large. 

6 Reinhardt et al., ‘Public Debt Overhangs’. This 2012 paper followed their controversial piece from 2010 (‘Growth’), which 
suggested a negative impact of public debt from 60 percent and strong nonlinear effects from 90 percent of domestic product, 
based on 20 advanced and 24 emerging economies since 1946. This finding was constructed by among others the European 
Commission as an argument in favor of fiscal austerity during the Eurozone crisis, but was found to contain an aggregation 
error and an implicit selection bias, the removal of which reduced the average effect. The data and more general empirical 
regularities of the 2012 paper have gone unchallenged. Also see Kumar and Woo (‘Public Debt’), IMF economists who look at 
a panel of 38 advanced and emerging market economies between 1970 and 2010 in the context of an endogenous growth 
model. The key finding is that an increase of 10 percentage points in the initial debt ratio is associated with a slowdown of 0.2 
points, with some evidence that this effect is significant only above a 90 percent threshold. Similar studies are Cecchetti et al., 
‘Real Effects’ (18 OECD economies, 1980-2010); Checeritta and Rother, ‘Impact’ (12 Euro-area economies, 1970-2008) and 
Patillo et al., ‘External Debt’ (93 developing economies, 1969-1998). 

7 Reinhardt and Rogoff, This Time is Different. On the causality and mechanisms of high debt effects see below. 
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 The reason why this combination of historical specifics and empirical regularities is 
problematic for earlier views on Dutch industrialization is twofold. First, to the extent that 
these attributed a role to government in influencing the chronology of growth, they have had 
little to say on debt and its wider implications through fiscal redistribution, associated market 
regulation and the public demand for capital. This admittedly was also due to the fact that 
reconstructions of public finance have only been realized in recent years. Yet the debt legacy of 
Willem I and the lack of parliamentary control over the budget were the pivotal facts of Dutch 
politics in the 1840s and a main cause for constitutional reform (in 1840 and more elaborately 
in 1848). This, of course, was well known, as were the sums involved. Even so, there is scarcely 
any suggestion of these circumstances being in some way related to the issue of a retarded 
economic transition. In other words, the economics of public finance has simply been missing 
from the debate. 
 Secondly, where the literature did allow for a role of government, it largely focused on the 
infrastructural spending and the stimulation of trade and industry that were characteristic of 
the economic activism of Willem I. In the case of orthodoxy, this line of argument fitted the 
view that at least up to the 1870s (De Jonge later even shifted this to the 1890s) there was an 
almost absolute stagnation. Seen from this perspective, the attempts of Willem I to reform 
the economy fell on the barren ground of private enterprise that failed to respond to the 
challenges of new technology and international markets. Remarkably, such a view is for 
instance even upheld in the first, profoundly socialist economic history by Roland Holst.8 
The revisionist view formulated by Griffiths and De Meere on the other hand suggested that 
a sectorally balanced pattern of growth could be retraced to the 1830s.9 Moreover, since their 
evidence on the development of trade, transport and industry to a large extent came from 
precisely those parts that were the focus of protectionist policies and subsidization (notably 
colonial trade and transport, Twente textiles, shipbuilding, steam-driven sugar refining and 
metalwork) one could even draw the conclusion from their work that the perceived revival 
of the Dutch economy was related to the beneficial effects of these policies. This overlap 
between different generations of historical writing has caused the appreciation of the King’s 
influence to be dominated by his activist policies. Even the recent, impressively thorough 
biography by Jeroen Koch largely sees the King’s economic achievements in this light. 
Although it duly criticizes the financial policies of the 1830s, it does not weigh the economic 
effects of both aspects.10 
 To be sure, the range of initiatives is impressive. Especially during the first part of his 
rule, between 1814 and 1830, institutional changes, infrastructural projects, the creation of 
the NHM and the protection and subsidization of trade and industry followed in swift 
succession. Inspired by the Prussian reform program under Freiherr Heinrich vom Stein, 
which sought to convert Napoleonic subjection after the Treaty of Tilsit of 1807 into a new 
dynamics—a ‘revolution from above’ in his own words—, the government of Willem I was 

8 Roland Holst, Kapitaal, 54: ‘liberal historiography willingly blames Willem I for the languid pettiness of the Dutch situation 
before 1848. However, it just as willingly forgets that of all measures by the King, most received praise and approval from his 
beloved subjects [...]. In energy and progressiveness he widely outpaced the bourgeoisie of his country.’ 

9 Griffiths, Industrial Retardation; De Meere, Economische Ontwikkeling. In their defense it should be noted that these authors also 
argued for a return to basics in the reconstruction of the Dutch growth record (Griffiths and De Meere, ‘Growth’). 

10 Koch, Koning Willem I, 401-10. 
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characterized by his aim to modernize the economy. Before the Belgian secession this was 
linked to the objective of achieving a closer integration of both parts of his realm and a 
regional specialization in industry and trade. International competitive circumstances 
provided a further reason for an interventionist policy. Up to the 1840s, these consisted of 
domestic markets for manufactures that were swept by imports, agricultural protectionism, 
colonial markets shielded by mother countries and competition in transport that was 
distorted by differential tariffs. Of great importance in this situation was the fact that the 
position endowed to the King by the 1814/5 Constitution allowed him to influence 
government policy almost unrestrained. Different from the situation under the Republic, 
where decisionmaking was shaped by different layers of administration and institutions 
with specific regional competences, public rule under Willem I was centralistic and lacked 
in countervailing powers. The latter aspect in turn formed a reaction to the political shocks 
of democratic Republicanism since the 1780s.11 Nonetheless, policy choices also reflected the 
balance of economic interests. Especially in industry, subsidization was a substitute for a 
more protective trade policy that was opposed by northern trade interests centered on 
Amsterdam. 
 As chapters 4 and 5 explained, the summary impression of the literature that has looked 
into individual aspects of Willem’s enlightened interventionism is that the results of his 
policies varied, its greatest successes being located in the south. In the case of infrastructure, 
the Belgian canals attracted more traffic and were cost-effective. The costly Noord-Hollandsch 
Kanaal and the Kanaal door Voorne on the other hand were obsolete within two decades after 
their completion. At the same time, Willem’s efforts in straightening shipping routes at the 
expense of the particularism of the cities and his role in the definitive removal of the guilds 
did add to competition and integration. Similarly, especially in the south and east the 
construction of roads (started in the Batavian years and adopted by the provinces) appears to 
have contributed to an early integration of agricultural markets. Apart from institutional 
changes that were inevitable (such as the standardization of the currency and measurement 
units), the Brussels Société Genérale was successful as an early investment bank to industry. By 
contrast, the Nederlandsche Bank did not fulfil its intended role as a provider of liquidity to the 
wider economy until the Bank Act of 1863, being focused on the Amsterdam market and the 
acceptance of its banknotes.12 And while the NHM did selectively stimulate trade and 
transport, its preferential rights also nurtured inefficiency. Extensive industrial subsidies, 
which, as stated, before 1830 were chiefly aimed at the south and afterwards ran through the 
NHM, had much the same effect. 
 The wider point of a comprehensive appreciation of economic policy before 1840, however, 
is that all this still leaves the impact of public finances unaddressed. This is all the more 
remarkable in view of the fact that the fiscal legacy and the role of parliament dominated 
politics in subsequent years. Large deficits, a once again inflated debt and comparatively 
high interest rates were taken as focal points of the liberal critique of autocratic rule. This 
critique in turn inaugurated a period of reform in taxation and administration that would 

11 For a more elaborate consideration of the constitutional position of Willem I and the imbalanced role of parliament see Van 
Zanden and Van Riel, Strictures, 85-90. 

12 Uittenbogaard, Evolution. Also see Landes, Unbound Prometheus, 207. 
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last up to 1870. While the effects of the interventionist program have been qualified, the role 
of public finance awaits closer scrutiny. 
 In this chapter I argue that the Dutch debt overhang and the fiscal policy associated 
with its renewed emergence were major factors in the retardation of industrialization. The 
corner in which the government painted itself as a result of the post-1813 debt settlement, 
Willem I’s profligacy―conditioned by obligations under the Vienna Treaty, north-south 
controversies over taxation and the interests associated with public debt service―, the lack 
of consolidation after the Belgian secession and the fiscal squeeze that was implemented 
from 1832 enlarged economic problems and in doing so extended the transition to modern 
growth. Conversely, the institutional and fiscal changes that went with the consolidation of 
public finances were instrumental in bringing this transition about. But whereas the typical 
approach to this issue in the modern economic literature is to use models of the relation 
between debt levels and aggregate growth, given the specific questions that pertain to the 
issue of Dutch retardation and the role that is played by the legacy of the Republic, the issue 
here is approached from the perspective of markets and prices. The functioning of capital 
markets determined the extent to which the public debt influenced rates of interest and the 
use of savings. Likewise, high excises and the regulation of local markets and production 
that went with these influenced consumption, wages, market integration and the choice of 
industrial technology. 
 That analysis comes in four parts. First, I look at the likely effect of debt growth on 
investment. This involves examining, first, whether modern assumptions on the integration 
and working of capital markets also held in a nineteenth century context. After this, I search 
for a crowding-out of investment through relative returns on public funds, the direct effect of 
the public demand for capital and the impact of enhanced sovereign risk on local rates of 
interest. I also look at the chronology of public investment in infrastructure and education. 
Secondly, changes in the level and distributive characteristics of taxation are explored with a 
focus on their effect on the consumption of the average laboring household. Third, I rejoin the 
debate on the 1834 to 1864 excise on coal, which Teijl in 1973 appeared to have clinched by 
arguing that it did not have a retarding effect as a result of low cost shares and the system of 
restitution for large parts of industry. And fourth, I look at the effects that the prolonged 
existence of municipal excises and the regulation of transport and production had on the 
efficiency of industry and the integration of markets for taxed products. Through costs, prices, 
income effects and elasticities of demand these mattered to various parts of industry. 
However, before all this we first need to understand the chronology of fiscal policy and the 
debt overhang. 
 
 
 7.2. The post-Napoleonic sustainability trap 
 
The enlarged debt overhang that emerged in the quarter of a century after 1815 unification 
was anything but the result of a lack of consideration. The first step taken in 1814 to bring 
the Batavian fiscal inheritance under control was to restructure the national debt. Seventeen 
types of debt with rates of interest that varied between 1.25 and 7 percent were 
compounded into Nieuwe Werkelijke Schuld (NWS) at 2.5 percent. As part of the conversion, 
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Batavian bonds bearing rates in excess of 2.5 percent were converted to larger amounts. In 
this manner, the total value of the debt increased to a theoretical 1,726 million guilders. To 
create the impression that a reversion of Napoleon’s tiërcering could take place without a 
return to earlier interest payments, the planned debt conversion was linked to a re-adoption 
of the funds defaulted upon over time. Under the new law, government would still pay 
interest on only one third of the total. The remaining two-thirds, however, were earmarked 
as ‘deferred debt’, which was to be reconverted by lottery at a rate of 4 million per year.13 
The second part of the law consisted of a compulsory loan. The 27 million that was raised in 
this manner alleviated the acute financial strains of 1814 and 1815. Ingenious as it seemed, 
this conversion, which was a major step towards the appeasement of Holland’s wealth 
owners, was in fact the first structural cause for the subsequent lack of deleveraging. Until 
its final restructuring in 1841, deferred debt mortgaged the government budget. Each year 
liabilities grew automatically, so that 4 million had to be reserved for repayment. Hence, the 
1814 conversion made it practically impossible to reduce national debt. By implication, it 
also cast its shadow as a credibility gap, placing public finances during the reign of Willem I 
under constant pressure. 
 With revenues constrained by the limited role of tariffs, necessary compromises with 
the south over excises and resistance against broader wealth taxes, the second force acting in 
favor of a deficit bias was the path of expenditure. First, under the provisions of the Vienna 
Treaty, Willem I was expected to invest heavily in Dutch military capacity. As table 7.1 
shows, in the first ten years of his rule defense expenditure ran almost as high as all other 
non-debt servicing outlays. The budget for 1814/5 specified a staggering 50 million for 
defense. This was mainly intended to be invested in fortifications, but also served to settle 
the expenses and damages of the Waterloo campaign.14 Other items of expenditure, such as 
the reform of the currency and the judicial system and the upkeep of the new monarchy also 
weighed heavily. Most prominent among these, however, were outlays on infrastructural 
projects. At the high tide of public investment between 1826 and 1830 these accounted for 
over 10 million guilders, or one-eighth of the average budget. At the same time, expenditure 
on debt service again steadily increased. Even before the Belgian secession, outlays on 
finance doubled in absolute size.  
 The inevitable result of these choices was that fiscal problems accumulated in the 1820s. 
Yet little political opposition was voiced against this. Two institutional factors provided the 
basis for this fact. First, the 1815 Constitution (in articles 123 and 126) distinguished between 
two types of budgets: a ten-year budget for ‘ordinary’ items of expenditure, and an annual 
budget for varying costs. In his first long-term budget of 1819, Willem I sought to include all 
items that were controversial, so that its acceptance allowed him a free hand in the coming 
decade. This led to one of the few occasions on which northern and southern 
representatives united in their opposition against the sovereign and the initial rejection of 
the proposal. Yet after a number of minor modifications the budget was still adopted. 
Clearly, parliament realized it was being sidelined but refrained from a full confrontation at

13 Riemens, Amortisatie-Syndicaat, 25-6; Betz, ‘Finantiële beschouwingen’, II, 12. Note that this implied that a 288-year period 
was required for a full reversion.  

14 ARA, Geheim Archief Ministerie van Oorlog; Archief Commissie van Onderzoek en Verevening der Pretensiën Voortspruitende uit Gedane 
Leverantiën aan de Geallieerde Legers, 1814-1832, passim. 
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Table 7.1. Income and expenditure of central government during the reign of Willem I (in millions of 
guilders and percent) 
 
 1814-1820 1821-1825 1826-1830 1831-1835 1836-1840 
 
Income 
Direct taxation 16.1 15.5 14.3 17.4 16.0 
Indirect taxation 7.0 6.0 6.7 7.1 7.5 
Tariffs 3.7 3.5 4.0 3.3 4.0 
Other  6.6 6.9 8.0 5.6 6.5 
Excises 8.3 11.2 12.0 13.2 16.0 
Total  41.7 43.2 45.0 46.5 49.9 

Transfers 
Belgium 11.8 25.3 28.8   
East Indian Batig Slot    10.5 28.4 

Expenditure 
Finance 21.3 35.0 43.6 43.6 57.4 
Defense 28.0 20.9 21.9 38.4 22.8 
Other 12.5 14.1 16.4 8.3 4.8 
Total  61.8 70.0 81.8 90.3 85.0 
As a % of GDP 14.3 18.9 19.8 20.9 16.3 

Deficit 8.3 1.5 8.0 33.2 6.7 
% of expenditure 13.4 2.1 9.8 36.8 7.8 
 
Source: Van Zanden and Van Riel, Strictures, 99, based on Horlings and Van Zanden, ‘Exploitatie’. 

 
the first opportunity. Of equal consequence was the foundation of the Amortisatiesyndicaat in 
1822. As an extension of similar efforts that had existed since 1801, the stated purpose of this 
institution was to purchase deferred debt against market prices, so that government finance 
could be freed from its ball and chain.15 To this end, it was allowed to borrow as much as 68 
million (later even 80 million). Placed under the Minister of Finance, its operations, likewise, 
were subject to parliamentary approval only every decade. In practice, the Syndicate soon 
abandoned its efforts to try and buy deferred debt, partly because prices rose in response to 
its appeal. Instead of consolidating the budget it then applied the capital it had amassed to 
activities for which the King could find no other funds or the cost of which exceeded the 
appropriated budget, notably that of the various canals and that of liabilities taken on by the 
Fund for Industry.16 
 The fact that even during a period of renewed economic growth, Willem I and his 
government were unable to control the deficit is all the more remarkable since, as already 
referred to, the budget was propped up in no small measure by fiscal transfers from the 

15 Riemens, Amortisatie-Syndicaat, 44ff. The Amortisatiesyndicaat had been preceded by the more limited Amortisatiekas (founded 
by Royal Decree in 1815). This, in turn, was preceded by earlier efforts at amortization since 1801 (again, with a prominent 
role for Gogel). Operating with a secret budget and in silence, these had been formalized by Schimmelpenninck in 1806 as the 
Nationaal Fonds van Mortificatie. 

16 Ibid., 142; cf. Bakker, ‘Overheid’, 99-100. 
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southern provinces. As a result of the decision to sustain inherited northern debt and under 
the influence of the new tax system imposed with unification, the southern tax burden rose 
significantly. In fact, especially the reintroduction (under the influence of the deficit) of the 
excises on milling and slaughter from 1823 caused the contribution of the far more populous 
southern Netherlands to account for a growing proportion of tax revenues―its share 
moving from 41 percent in 1816 to 50 percent in 1829.17 By contrast, its claim to government 
expenditure during the same period remained at a modest 20 percent. The net result was a 
fiscal transfer that increased from 17.3 million guilders in 1816 to 31.5 million in 1829, equal 
to an average 7 percent of northern domestic product or 29 percent of outlays.18 Moreover, 
almost all of the interest paid on the public debt found its way into the hands of Holland’s 
elites. Where explanations for the rift that emerged in August 1830 have traditionally, and 
somewhat comfortably, revolved around political representation, language policies, the 
official role of Protestantism and trade policy, this fiscal imbalance can now be seen as a 
further cause. The other way round, it formed a prop under the postwar fiscal compact of 
the north that cemented the traditional coalition of trade and debt interests, grouped around 
the Amsterdam market. 
 Given the role of the south as a net contributor to northern revenues, the third principal 
reason for the lack of deleveraging was the secession itself. With the 1829 ten-year budget 
having recently been adopted among strong controversy and after two initial rejections (a 
further step up from the already heated debate in 1819), the government had an essentially 
free hand in deciding how to respond. Beneath this acquiescence lay the fact that financial 
issues had not yet progressed to a state where parliament was willing to express an explicit 
lack of confidence. As would happen in 1839, such a step would trigger a political crisis for 
which the constitution, with its notion of shared legislative power but no separated 
ministerial responsibility, offered no solution. In practice, this implied that every policy 
conflict could result in a confidence issue between the King and his self-appointed ministers 
on the one hand and parliament on the other that could not be resolved on the basis of 
existing formal procedures. 
 Effectively, over the following years aggregate expenditure increased. As discussed in 
chapter 4, subsidies to industry and trade, which had been largely aimed at the south, now 
flowed to the north and increased from an average of 2.7 million per year in the 1820s to 5.7 
million in the 1830s.19 Yet on balance outlays on items other than defense and finance were 
strongly reduced, halting the role of central government in infrastructure. The larger force, 
however, was the increase in military spending. This was driven by the unwillingness of the 
King to accept the secession, even after the major powers had acquiesced to this during a 
London conference in December 1830, attempting to prevent an international escalation. A 
short military campaign in August 1831 was successful, but with Dutch troops approaching 
Brussels caused France to intervene on the Belgian side. With Russia being wrapped-up in 
the rise of Congress Poland since November (causing Alexander I to renege on his earlier 

17 At the time of the 1822 debate on the design of a lasting fiscal compromise between north and south, respective populations 
stood at 2.3 and 3.8 million. 

18 Van Zanden, ‘Development’, 69-70. 

19 Van Zanden and Van Riel, Strictures, 119. These would in fact go on to rise to an average 7.6 million guilders per year in the 
1840s (with over 70 percent being devoted to NHM activities), before being cut from the 1850s; also see chapter 4. 
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commitment to his sister Anna Paulowna, the wife of the later Willem II), Prussia also 
refused to back Willem I, leading to a ceasefire and the withdrawal of Dutch troops. Apart 
from renewed conflict over the citadel of Antwerp in late 1832, this standoff led to the 
adoption of what was referred to as a policy of perseverance. This implied a permanent 
state of mobilization that would last until 1839. As a result, outlays on defense increased by 
three-quarters, thereby widening the average deficit of the first half of the 1830s by a further 
16.5 million. 
 On the side of revenues, the principal development was twofold. First, 1830 also saw 
the introduction of the Cultivation System in the East Indian colonies under Van den Bosch. 
Through the auction of the imported produce, this soon started to generate significant net 
surpluses—known as the Batig Slot. These would continue to strongly prop up the budget 
until 1870, averaging annual sums of 25 million (or an average third of expenditure) in the 
1850s and 1860s.20 Secondly, as will be an important issue to consider in relation to the 
wider economic effects of the fiscal crisis, tax pressure was raised from 1832.21 Specifically, 
the by far largest increase consisted of excises that were raised or reintroduced, notably 
those on milling, drink, wine, soap and fuel. During the first half of the 1830s, the net result 
of these various shifts nevertheless was a gaping deficit of 33 million guilders. With rising 
colonial remittances and reduced military expenses, this lessened during the second half of 
the 1830s. Yet behind the veil of the ten-year budget and the opaque workings of the 
Amortisatiesyndicaat debt continued to increase. The cumulative effect was that, without the 
forced loans and wealth taxes of the Batavian years, by the end of the 1830s this had become 
all but unsustainable. 
 As is typical of shortsighted fiscal policy in situations of high debt levels and earlier 
credit events, this resulted not just in deficits but also in a strong increase in the price of 
further loans.22 Given the capital market’s slipping confidence, postwar rates of interest on 
the Dutch public debt were higher than those in surrounding countries (with the exception 
of newborn Belgium). This constituted a reversion of pre-revolutionary times. As was 
famously observed by Adam Smith, in the 1770s Holland still borrowed at two and a half 
percent, lower than anywhere else.23 Even in the early 1780s, with the Anglo-Dutch War 
underway, rates were still below three percent, while British Consols stood at four to five 
percent. But whereas over the next years Dutch rates increased, those on British paper fell, 
causing both to converge. It was from the steep increase in response to the 1795 Batavian 
Revolt onward that Dutch rates structurally exceeded those on British Consols. Whereas the 
rate on Consols varied between 4.5 and 5 percent over the next two decades, Dutch rates 
between 1798 debt amalgamation and the slide into default from mid-1809 averaged 6.6 

20 See Van Zanden and Van Riel, Strictures, 180 (table 5.1), who correct official figures for implicit subsidies to the NHM and 
extralegal expenditure charged to the colonial treasury. On the debated balance between ‘ethical’ policy changes and market 
forces that led to liberalization in colonial production, trade and transport see below. 

21 In 1831 an incidental wealth tax was levied, followed from 1832 by higher rates on immobile wealth, the reintroduction of 
national excises on milling, fuel and soap at higher levels, and increased excises on drink (for a detailed discussion see below). 

22 Since early nineteenth century bonds such as Dutch NWS were still permanently inscribed, the mechanisms through which 
the market influenced debt were more limited than in the modern situation of varying maturities. Without the need for 
periodical refinancing, only new issuance and the value of traded bonds were subject to price effects. 

23 Smith, Inquiry, book 1 chapter 9. Actual market rates on 2.5 percent bonds at this time were still very close to par. 
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Figure 7.2. Rates of interest on Dutch, British and French government bonds, 1815-1913 

Sources: French rates: Homer and Sylla, History; Dutch and British: data appendix G. 

 
percent. This divergence reached its apogee from 1810, when French annexation and the 
tiërcering triggered formal repudiation. As figure 7.2 shows, it was only after Waterloo that 
rates returned to less than 6 percent, with British Consols having become the international 
risk-free benchmark of the bond market.24  
 The effect was that Dutch postwar rates were higher in absolute as well as comparative 
terms. It was in the context of this legacy that the fiscal policy conducted added incentives 
for a renewed decline in confidence. Whereas international rates fell up to mid-century, 
Dutch rates initially stabilized but then peaked in response to events from 1830 (and again 
in 1848). Moreover, the Dutch divergence cast a longer shadow. A significant spread over 
British rates long continued to exist, with prices only really converging until after the 1873 
financial crisis and the spread of the gold standard. This enhanced capital mobility and 
access to the low rates of the London market. In effect, during the reign of Willem I yield 
spreads over British Consols averaged 150 basepoints, peaking at 250 in 1831-2. Between 
1870 and the 1910s, the spread then declined from 100 to 30 basepoints. To observers 
accustomed to modern economies and interest rates in the face of debt crises this may seem 
like a limited effect. Yet given the large relative volume of Dutch debt and the limited fiscal 
capacity of nineteenth century states, the impact of structural differences of this magnitude 
was momentous. In the unrealistic case that the Dutch government between 1815 and 1840 
could have financed its debt at a rate equal to that of British Consols, this would have saved 

24 Van Zanden and Van Riel, Strictures, 48 (figure 1.2) as computed from the Prijscourant der Effecten. 
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a fifth of government income net of the Belgian transfer. Starting from 1830, this would even 
have been a quarter. 
 To further appreciate what this tells us about the effect of fiscal policies and institutions, 
it should be realized that, parallel to declining rates, Britain after 1815 also faced a debt of 
over two times its domestic product. Likewise, the Prussian state up to 1848 reduced its debt 
with interest rates falling consistently (from 6 to 4 percent).25 Before an increase after 1848 
(and a renewed decline after 1870) Denmark also succeeded in structurally lowering its 
spread. And before the troubles of the Second Republic, even post-revolution France lent at 
lower rates. The critical difference here resided in the combination of the volume of the 
Dutch debt, the sophistication of the capital market and an eroded confidence. As figure 7.2 
also shows, the worst of the Dutch situation was brought under control with the debt 
reform after 1843 still to be discussed. Yet credibility did not change decisively until the 
international convergence on the gold standard in the 1870s.26 Of course, distortions had 
been larger still in the years of French incorporation (which had been marked by economic 
decline). Likewise, spreads for southern European countries such as Spain, Italy and 
Portugal remained substantially higher.27 Yet before the revolutionary shock in sovereign 
risk of 1848 and subsequent fiscal consolidation, Dutch bond yields were higher than in 
most surrounding countries, with capital markets that functioned in a generally far more 
specialized economy. Given these circumstances, the real question is how much the debt 
mattered to investment. 
 Willem I’s financial and political hubris unraveled with the parliamentary debate over 
the third ten-year budget in 1839. The second report of the Amortisatiesyndicaat, published in 
1838, made it abundantly clear that it was all but officially bankrupt, which led to increasing 
pressure for its liquidation.28 The Treaty of London of 1839, in which the King was forced to 
accept the independence of Belgium, brought the preceding period of quasi-war to an end. 
This at the same time forced the government’s hand in having to put the financial position 
of the north before Parliament as part of the upcoming budget. The final circumstance that 
pushed things to a head was the fact that the state, through the department of Colonial 
Affairs, had received large sums of credit from the NHM in the anticipation of remittances 
flowing from the auction of colonial produce. Consecutive ministers of Colonial Affairs, 
working from the assumption of increasing revenues, had raised the sum of remissions. 
However, in 1837 and 1838 revenues remained 6 and 8 million below expectations due to 
lower international prices. In 1839, with the budget to be presented in Parliament, debt with 
the NHM had reached 39 million and its directors refused further cooperation without prior 

25 Tilly, ‘Germany’s Financial Revolution’ with interest rates for the Berlin Bourse based on Kahn, Geschichte. Debt declined 
from 217 million Taler in 1820 to 158.5 million in 1847, before strongly rising again to 283 million in 1866. Note that in all 
other main German lands, per capita debt between 1825 and 1850 strongly increased (Borchard, Staatsverbrauch). 

26 The increase in rates from 1866 reflected fears over a spreading of the conflicts surrounding German unification after the 
Austro-Prussian War of that year in relation to the position of Luxemburg. Since 1815, this was ruled over in a personal union 
by the Dutch King while being part of the German Confederation. In an attempt to stem the emerging Prussian hegemony, 
France sought to buy the Grand Duchy—a wish Willem III and the Dutch cabinet were willing to entertain. This caused 
Bismarck to send an emissary declaring that such a step would be a cause for war, triggering the 1867 London conference and 
the fall of the Van Zuylen Nijeveldt cabinet for having put Dutch neutrality at risk. 

27 Dinecco, ‘Political Regimes’, 40-3. 

28 Riemens, Amortisatie-Syndicaat, 217-23. 
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redemption. To this purpose the budget was accompanied by a proposal for a new loan of 
59 million, again with future remittances of the NHM as collateral.29 As yet largely 
uninformed on the true state of affairs, parliament went into the debate with the notion of 
having to stand its ground, lest a renewed acquiescence would render it obsolete; in the 
absence of information the ten-year budgetary cycle had become a reputation game. What 
followed was a unanimous rejection, with the minister of Finance, Beelaerts van Blokland, 
resigning at his own initiative. In response to the rejection of the loan proposal, the minister 
of Colonial Affairs had already done as much. In consequence of these events Willem I 
abdicated in October 1840. 
 
What followed was a thirty-year period of fiscal and constitutional reform. This liberal 
agenda, of which Thorbecke was the most prominent spokesman and political leader, owed 
much of its consistency to the failure of the experiment of Willem I to which it formed a 
reaction.30 As such, it is universally seen to have shaped the parliamentary system and cast 
executive government into a three-tiered structure of municipal, provincial and central rule, 
with subsidiary responsibilities and funding. Yet, triggered by an unsustainable debt and a 
lack of public accountability, the liberal movement of the 1840s had come together on an 
agenda aimed at the reorganization of political institutions and public finance. It was in 
relation to this agenda that changes in taxation, trade policy and the regulation of 
commodity markets and industrial production were instigated. Its reforms curtailed 
municipal fiscal and executive autonomy, thereby lifting coordination problems in taxation. 
The control achieved over public finances created the possibility for enhanced investment in 
railways, principal maritime connections and urban overhead. As such, the effects of the 
liberal offensive were essential in changing the nature of Dutch nineteenth century economic 
development.31 
 The liberal offensive logically started with the two issues that had propelled the political 
crisis of the late 1830s: parliamentary control and the state of public finances. The first 
constitutional amendment in 1840, still prepared under Willem I, remained limited. A 
restricted form of ministerial responsibility was introduced and the ten-year budgets were 
replaced by biennial ones. The most important change was the fact that all information on 
government finance was to be made public, ending the period of hidden operations by the 
state and creating the possibility for effective parliamentary control. The appointment of 
Rochussen as interim minister of Finance (like Six before him an Amsterdam banker), 
furnished with the instruction to chart all liabilities of the state, resulted in his ‘survey of the 
probable state of the public treasury on 1 January 1841’. Starting with the new budget, 

29 Mansvelt Geschiedenis I, 426 

30 Born in Zwolle in 1798 to partly German parents, Johan Rudolf Thorbecke, a philologist and eventual professor of modern 
history, international relations and economics in Ghent and Leiden, was thrice president of the council of ministers between 
1849 and his death whilst in office in 1872. As leader of the liberal faction and originator of the 1848 constitution and its 
organic laws, he is widely considered the founder of parliamentary democracy in the Netherlands. 

31 The liberal offensive between the abdication of Willem I in 1840 and the third Thorbecke cabinet (1871-2) also included 
reforms that were not directly related to the fiscal stance. These included the currency reform between 1846 and 1849, the 
liberalization of Rhine transit rights and shipping (1841-50), the phasing-out of colonial protection and industrial subsidies, 
and the 1863 Bank Act that forced the Nederlandsche Bank to provide credit facilities to the wider economy. These are discussed 
in a parallel fashion below and as part of the development in production, investment and trade after 1860 in chapter 8. 
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retrenchment programs followed in which no item of expenditure remained exempt from 
re-evaluation. At the same time, various proposals were floated to reorganize the public 
debt. Also in 1841, ‘deferred debt’ was redeemed against 6.8 percent of nominal value—its 
current market price. Yet even now more extensive proposals to reorganize the public debt 
stranded in the States General, forcing both Rochussen and his successor Van der Heim van 
Duivendijke to resign. 
 A final breakthrough was achieved in late 1843, when the confident of the Amsterdam 
banking community, Floris van Hall, was appointed as Minister of Finance. His proposal for 
the reorganization of outstanding debt, passed the next year, consisted of a ‘voluntary loan’ 
of 127 million, carrying a 3 percent rate of interest and earmarked to pay-off the much 
higher-priced government paper of the 1830s at fixed rates. Hedging the scheme was the 
threat that, should the loan fail, a 1.5 percent tax would be levied on wealth. Additionally, 
the loan would be used to redeem a large part of the debt to the NHM and provide funding 
for the public deficits of 1843 and 1844. Only as a result of personal persuasion by Van Hall 
the loan succeeded. Moreover, the ‘East-Indian’ debts, which carried a 5 percent rate of 
interest, were converted into 4 percent bonds. As a result of these measures and the 
simultaneous solution of the dispute with Belgium over outstanding debt transfers, interest 
payments were reduced by nearly 4 million guilders, whereas the nominal debt remained 
essentially unchanged. 
 As noted, the success of these measures was substantial. The confidence of financial 
markets in the management of government finance increased; market quotations for NWS 
rose significantly. With the coming of Van Hall, Amsterdam finance had in effect regained 
control over the Treasury—albeit at a price. After the average 20 million deficit of the 1830s, 
the 1840s saw balanced budgets followed by incidental deficits in the 1847-8 depression 
years. The first Thorbecke cabinet (1849–53) adopted an even more staunchly restrictive 
policy. This involved substantial cuts in especially defense and the monarchy. With the 1848 
constitution, the King had been removed from executive power over the Treasury. And 
forced by budgetary conditions Dutch politics had finally come to terms with the fact that in 
international politics it henceforth would have to rely on its allies. The resultant decline in 
the relative volume of central government spending was without precedent: dropping from 
14 percent in the first half of the 1840s to 10 percent in the late 1850s (figure 7.3). From the 
1870s there would be a further shift in the political equilibrium, caused by the emancipation 
of a more broadly enfranchised male electorate—the result of a higher eligibility in relation 
to rising income and the 1887 constitutional reform. Yet in spite of this, subsequent cabinets 
would maintain a restrictive fiscal stance, with surpluses being realized from the 1880s and 
taxation that remained essentially unchanged until the 1892-3 reforms.32 Given faster rising 
income from the 1860s, the result was that the expenditure share of central government (and 
overall tax pressure) continued to decline, falling structurally below 8 percent from the turn 
of the century. 
 The decline in the relative volume of government spending was largely made possible 
by a strong fall in the budgetary share of interest payments. In the 1840s, the ratio of interest 
payments and total expenditure had been as high as over 60 percent. By 1860, that same 
number amounted to just over half of all outlays and by 1880 it had fallen to 40 percent. As a 

32 Van der Voort, Overheidsbeleid; Van Zanden and Van Riel, Strictures, 256-7. 
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Figure 7.3. Government expenditure as a share of domestic product, 1815-1913 
Source: calculated from Horlings and Van Zanden, ‘Exploitatie’ and Van der Voort, Overheidsbeleid, appendices, in combination 
with domestic product from Smits et al., Dutch GNP. 
 

result of these changes and the renewed increase in colonial remittances (the result of the 
streamlining of the system of exploitation, the phasing-out of subsidies to shipowners, 
merchants and producers of sugar and textiles, and a recovery in prices), the debt overhang 
was gradually overcome. From the early 1850s, the liberals could find room to fund other 
parts of their program. 
 A crucial part of this was the reform of the tax system, of which especially consumer 
excises were widely considered to be regressive and inefficient. This started with failed 
proposals in 1848-9 for the lifting of the milling excise and the introduction of a partial income 
tax. This was followed by further initiatives, which after a political tug-of-war led to decisions 
to abolish the excises on pork and mutton (1852), milling (1855) and fuel (1863), and the stamp 
duty on newspapers (1869). Four years earlier, the system of local excises had also been 
dismantled. In compensation, the excise on sugar was raised, the subsidization of refining by 
means of an export premium having already been revoked in 1855. The excise on alcohol was 
also increased, with the additional motive of discouraging consumption. And although tariffs 
had a much smaller impact on government revenues, the same effect of the removal of 
financial restraints applied in relation to the reform of trade policy. As shown by Smid, in the 
case of Rhine traffic the retention of differential transit rights after the 1831 Treaty of Mainz 
was about the extraction of rents. As such, it came under pressure with the growth of transit 
trade and competition from rail traffic, especially after the realization of the ‘Iron Rhine’ 
between Antwerp and Cologne (in 1843).33 

33 Smid, Spoorwegen. Also see Nusteling, Rijnvaart, 23; Van Zanden and van Riel, Strictures, 152, 185. 
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Table 7.2. The fiscal stance of the central government, 1850-1912 (consolidated totals) 
 
 1850 1860 1870 1880 1890 1900 1912 
 
Income 
Income taxes (%) 0 0 0 0 0 11 15 
Other, direct (%) 35 36 31 26 27 18 17 
Excises, sugar and drink (%) 11 14 28 31 31 35 33 
Other excise (%) 27 18 13 12 12 7 6 
Tariffs and other (%) 27 31 29 32 30 29 29 
Total (mln fl) 59.3 61.9 79.7 109.5 123.1 146.7 212.6 
 
Expenditure 
Finance and debt (%) 59 51 45 39 37 40 31 
Defense (%) 20 22 26 28 25 26 22 
Other (%) 21 27 29 33 38 34 47 
Total (mln fl) 69.0 74.4 88.5 106.8 111.2 127.4 183.4 
 
Budget surplus (mln fl) -9.7 -12.5 -8.8 2.8 11.9 19.3 29.2 
Expenditure/GDP (%) 11.9 10.5 9.4 9.7 8.9 8.5 7.6 
Budget surplus/GDP (%) -1.7 -1.8 -0.9 0.3 0.9 1.3 1.2 
Debt/GDP (%) 197 142 99 85 89 82 60 
Real expdt. per head (fl) 24.6 22.6 25.8 26.7 28.5 31.2 30.7 
 
Notes: all observations are three–year averages; real expenditure in constant 1913 prices.  
Source: author’s calculations based on Van der Voort, Overheidsbeleid, appendices, and Smits et al., Dutch GNP, with corrections 
according to annex 3.1. Deflation of expenditure uses the adaptive manual worker index from data appendix F. 

 
 The practical consequences of the liberal offensive with regard to the fiscal stance after 1850 
are summarized in table 7.2. It shows how deficits were stabilized and, with growing revenues 
based on higher incomes in the economy, turned into surpluses from the 1880s. At the same 
time, the relative volume of expenditure, as discussed, declined. This restrictive stance 
reduced the debt burden, while restraining the growth in outlays. Real expenditure per head 
initially even declined and only slowly increased after 1860. It stood only a fifth higher by the 
1900s, against an increase in per capita domestic product of sixty percent. Yet since these same 
changes also allowed for a different allocation of means, outlays on items other than debt 
service expanded faster. Moreover, as figure 7.3 showed, the decline in the income share of 
central government outlays was compensated by the growing importance of the 
municipalities. This, in turn, was typical of the new corporatism that emerged after 1870, with 
rising pressure on urban overhead at the local level. In part this was also the consequence of a 
limited electoral influence before the widening of the franchise and the emergence of political 
parties from 1878. 
 Thus, following the sharp decline in public spending between 1850 and 1870 the role of the 
state in the economy only slowly increased, with a gradual shift towards a larger role for local 
government. Moreover, with the decline of the debt burden the structure of expenditure also 
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changed, leading to a faster increase in other fields. As part of the discussion of crowding-out 
in public investment we will look into this issue more precisely, but illustrative is the fact that 
up to 1913 the share of outlays on education went from 1 to 12 percent, while infrastructure 
peaked at 29 percent of expenditure in the mid-1860s. Spending on poor relief and health care 
also rose in the long run, but the municipalities funded most of this increase. On the income 
side of the budget, the final introduction of income taxation by Pierson in 1892-3 was the most 
important change by far. 
 
 
 7.3. Capital markets: public debt and crowding-out 
 
This, then, is the outline of fiscal policy and its impact on rates of interest on government 
debt, but what of the broader consequences? Contrary to the selective focus on the effects of 
spending and protectionism in most of the existing literature, it seems hard to think of a 
credible economic argument in which the Dutch nineteenth century debt overhang, working 
through redistribution, interest and the public demand for capital, failed to have an effect 
on investment and consumption. The claim by Carmen Reinhardt and Kenneth Rogoff that 
both in advanced and emerging economies large nonlinear effects prevail at debt levels 
above 90 percent of domestic product has been subject to methodological criticism.34 Yet the 
size, duration and nature of the Dutch debt problem should prevent this from being 
interpreted as an absence of any such effects. For one thing, the liabilities of the Dutch state 
only first fell below this value in the 1870s. Up to the 1850s, the debt ratio stood at over two 
times the value of domestic product. This also reflected the fact that before the late 
nineteenth century emergence of structural inflation it took much longer to work down debt 
ratios. Moreover, given the fiscal policy stance before 1840 the endogeneity argument that 
slow growth may have caused high debt rather than the other way round here also fails to 
apply. Fiscal pressure was tightened from the early 1830s, but there is no hint of deficits 
caused by declining revenues. The share of government income in domestic product only 
declined with the fiscal reforms of the mid-1850s to mid-1860s. Apart from the effect of the 
Belgian secession, the Dutch problem was about expenditure, not revenues.35 Third and 
finally, where a later IMF analysis emphasized the role of the trajectory rather than the level 
of debt, a key feature of the post-Napoleonic experience was the strong increase up to the 
1840s.36 The real question, therefore, is that asking after the extent of the effect and its 
specific mechanisms. 
 The most obvious way to start such an analysis is to follow earlier comparative efforts by 
compiling outcomes with respect to growth, interest and investment across years with 
different debt regimes. The result of this effort is shown in table 7.3. As was hard to miss

34 Reinhardt and Rogoff, This Time is Different; ‘Growth’. As noted, the subsequent debate on debt and growth focused on the 
need for fiscal austerity, with the strength of growth effects above the projected 90 percent threshold as the key issue. See 
especially Herndon, ‘High Public Debt’. 

35 This is not to say that the liberal reforms failed to enhance the efficiency of taxation and public funding—on the contrary. 
The point merely is that the dynamics of debt was driven by expenditure and growth, both before and after 1840. 

36 Pescatori et al., ’Debt and Growth’, which focuses on comparative debt effects after 1875. Among other things, it finds that 
high but declining debt did not negatively affect growth. 
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Table 7.3. The economic outcomes associated with the public debt overhang, 1815-1913 
 
 GDP industrial rate of interest share of 
 growth growth investment on NWS years 
 

Above 200 % of GDP 1.5 2.1 8.0 4.7 13% 

From 90 to 200% of GDP 1.7 2.1 8.8 4.5 51% 

Below 90 % of GDP 2.4 3.2 13.4 3.5 36% 

Difference 0.7 1.1 4.6 -1.0 
 
Sources: Smits et al, Dutch GNP and data appendices (domestic product, industrial value added, investment and deflators); Dutch 
NWS yields as in figure 7.2; debt ratio as in figure 7.1. 
 
from the preceding chronology, it shows that structurally higher debt was associated with 
lower growth, lower rates of investment and higher rates of interest on government paper. 
Without seeking to re-enshrine the 90 percent threshold, the turning point of high-debt 
effects in the Dutch nineteenth century case appears to have hovered round this value, with 
a limited impact on overall growth, investment and interest at even higher debt levels. The 
0.7 percent difference in growth observed implies a strong cumulative effect. At 1.7 percent 
per year it takes 42 years for output to double, at 2.4 percent the same change takes slightly 
less than 30 years. Given that this is typically seen as the key mechanism of debt effects, it 
should also be noted that the difference in investment is especially large. In view of the 
critical importance of the capital-intensity of production to industrialization this matters 
strongly in a nineteenth century context. After all, what we are attempting to analyze is not 
just any variation in the rate of growth, but the emergence of a structurally higher level of 
productivity and living standards. 
 Yet chronology is not equal to causality, as there are many parallel influences that may 
have led to the outcomes observed—even if it seems doubtful that these would all point in 
same direction. To find out about this we need to establish the mechanisms and empirics of 
the debt overhang. The economic textbook discussion of links between public debt and 
growth focuses on savings and investment and as such emphasizes two potential channels. 
First, a high public demand for capital may crowd-out private investment directly as a result 
of the claim to savings. In the debate on the effects of British 1792 to 1815 debt accumulation 
this has been referred to as ‘one-for-one’ crowding-out.37 When governments combine this 
with attempts to reduce the debt burden by raising taxes, investment will be discouraged 
further. Secondly, high debts typically involve a rising risk premium. The issue here is 
whether the renewed accumulation of public debt pushed up interest rates in the wider 
economy and through this impaired the level of investment and the transition in production 
technology. A third, typically overlooked, mechanism is that of the effect of tighter budgets on 
the role of public investment. Here the nineteenth century context matters as a result of the 
role of breakthrough technologies in transport, urban social overhead and (in later decades) 
education; all with well-known problems of hold-up and collective action. Lastly, the point of 
a wider analysis of the extent and mechanisms of Dutch nineteenth century taxation below 

37 Williamson, ‘British Growth’; Ashton, Economic History, Mokyr, ‘Industrial Revolution’. 
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will be that redistribution and regulation in production and transport had additional effects. 
The existence of a high debt with interest payments that before 1860 absorbed more than 
half the budget formed an obstacle to a reorganization of public finance. The removal of 
these restraints, in turn, is argued to have been crucial to the breakthrough of the 1860s, 
acting through industrial costs, consumer demand, market integration and production 
technology. However, in line with the literature I start by looking into conventional effects 
with respect to investment. 
 Apart from having been seen as a catalyst of constitutional history, the Dutch public debt 
overhang has featured in historiography as part of a suspected distortion of capital markets. 
With still only general notions on the chronology of debt, interest and investment, early 
historians of finance have suggested a crowding-out of investment and technological change 
as a result of fiscal policy under Willem I and its effect on relative returns.38 Taking their clues 
from the works of nineteenth century economists such as David Portielje and Salomon 
Koenen, the growth of industry in this view did not benefit from the wealth of Holland’s 
urban elites from an earlier stage since these preferred passive low-risk investments and 
speculative capital exports. By contrast, the first empirically informed analysis of interest and 
business returns rejected precisely such effects. In his detailed work on the Amsterdam money 
market before 1850, Jonker interpreted the visually apparent absence of a transmission effect 
between NWS yields and on-call rates in Amsterdam as evidence of the absence of such 
effects. After noting that it was ‘only after about 1850’ that Dutch NWS rates ‘attain[ed] the 
four percent mark which neighboring countries reached twenty year earlier’ it was argued that 
this, nevertheless, ‘does not seem to have pushed-up the general interest rate or return 
expectancies on other investments, underlining that there was no crowding-out’.39 This in turn 
was part of the wider argument that, with much of their early modern institutions and trading 
practices still in place, Amsterdam money markets had nevertheless been open and flexible, 
offering a wide array of services to trade and industry. In this view, the rigidity in investment 
was fully demand driven. 
 In effect, having started at above 8 percent amidst the uncertainties of 1815, the on-call 
rate for short-term prolongatie loans at the stock exchange fell below that on NWS in the course 
of the 1820s. Before converging after mid-century, it would stand over a point lower (at 3.7 
against 4.8 percent between 1825 and 1850).40 This in turn raises the question whether, as 
Jonker already suggested, it is reasonable to expect higher NWS rates to have pushed up those 
on other forms of investment, even if government paper constituted the single largest object of 
investment in the economy by far. With a large enough public demand for capital and a less 
than perfectly elastic supply (which in any preindustrial economy is different from the extent 
of accumulation) this is the situation that would restrict crowding-out to the one-for-one 
mechanism. Yet it is unwarranted to discard interest rate effects out of hand. Moreover, the 
problem with any generalization of the argument (which, to be fair, Jonker did not insist upon, 
being focused on Amsterdam) is that the situation in Holland was not equal to that in the 

38 Klein, ‘Bankwezen’; Van den Eerenbeemt, ‘Bedrijfskapitaal’; Brugmans, Paardenkracht, 88. 

39 Jonker, Merchants, 88-90. 

40 On the fact that this convergence was only partly related to a decline in sovereign risk and from the 1860s also reflected the 
spread of the on-call system at a time of strong capital exports (with an emphasis on U.S. railway bonds) see chapter 8. 
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other provinces, which would play a larger role in later growth but undoubtedly had a lower 
level of capital accumulation and degree of market sophistication early on. Moreover, since the 
relation between the interest on public debt and that on private credit is likely to have 
comprised more elements, we cannot assert any implications of the chronologies observed 
until having tested for multivariate influences: in the absence of enhanced sovereign risk other 
rates might also have been lower. 
 Similar arguments in favor of the probability of at least some degree of crowding-out in 
investment are made by Van Zanden and Van Riel.41 Using the same regional data as below, 
they argue three major points. First, that there was an upward effect on local rates of the 
declining confidence in Dutch public debt after 1780. Secondly, that the no-crowding-out 
hypothesis presumes a fully elastic and efficiently allocated supply of capital. And thirdly, 
that before the 1860s the burden of interest payments formed the principal reason for the 
lagging role of public investment in railways and urban overhead. Moreover, crowding-out 
was hardly new to the Dutch economy. In their textbook on the Republic, De Vries and Van 
der Woude show that under various assumptions on saving and reinvestment, the sums 
channeled to debt between 1690 and 1713, and again after 1780, could not have been raised 
without net extraction.42 
 
 
 Openness, early intermediation and internal finance 
 
As first emphasized in the debate on British crowding-out during the Napoleonic Wars by 
Carol Heim and Philip Mirowski, in historical contexts we cannot address the issue of capital 
market distortions through public debt without first answering some preliminary questions. 
The first of these is whether domestic capital markets were sufficiently integrated for yields on 
government paper to have influenced local interest rates. In the British case this was an 
especially acute point, as industrialization largely took place in the north, at a considerable 
remove from London’s financial markets.43 In the Netherlands, capital accumulation was 
concentrated in Holland and this would continue to form the core of the economy. However, a 
principal characteristic of nineteenth century growth was the more equal level of development 
eventually achieved, with industrial concentrations in for instance Twente and Brabant and 
more capital-intensive farming spreading from the coastal rim. Secondly, the question is to 
what extent rates of interest actually influenced productive investment; were not demand 
forces dominant and was the market cost of funding at all relevant? Related to this are 
questions on the nature of finance and intermediation: did investment not still largely run 
through retained profits, personal networks and direct participation? And if so, how did this 
affect the role of interest? A final notion that has been raised against crowding-out concerns 
the effects of openness. Based on the work of Larry Neal, which showed a high degree of 
international market integration from the mid-eighteenth century (mainly between London 
and Amsterdam), a closed-economy model of scarce capital was argued to be inappropriate, as 

41 Van Zanden and Van Riel, Strictures, 157-63.  

42 De Vries and Van der Woude, Nederland, 150-1. See table 7.8 below for details. 

43 Heim and Mirowski. ‘Interest rates’, ‘Response’; also see Buchinsky and Polak, ‘Emergence’. 
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international capital flows could to some extent have financed either national debt or 
industrialization.44 
 In what way do these questions fit the nineteenth century Dutch case? Before exploring 
crowding-out itself I will address each in turn, saving the probably most critical issue of early 
market integration for last. Starting with open economy effects, the notion of foreign 
investment as a pre-emptive mechanism to crowding-out is strongly connected with the 
specifics of the British debate. Britain’s position changed from that of being an importer of 
capital before the Revolutionary Wars to that of the world’s largest exporter up to 1913. By 
contrast, the Netherlands throughout would remain a net exporter. Moreover, prior to a shift 
away from British funds in relation to the political antagonism of the 1780s (over the 
application of neutrality laws in trade and the provision of blockaded French ports) these 
positions had been connected. Dutch capital exports had risen since the end of the War of the 
Spanish Succession in 1713, so that by the end of the eighteenth century the members of the 
Dutch elite had been prominent investors in European government bonds for several decades. 
Initially concentrated in British war debt, investment later widened to include stocks such as 
those of the Bank of England and the East India Company. Having opened up its markets, 
Britain above others managed to convince domestic and foreign investors to hold onto their 
claims, with the institutional reforms of the Glorious Revolution as the key to their 
credibility.45 In the Dutch case, this supplemented declining investment opportunities at 
home—except for Holland’s own widening debt. Thus, it provided an outlet for the 
accumulated wealth of the urban west. The total sum invested abroad increased with each 
renewal of conflict and the persistence of British commercial expansion. It is estimated to have 
reached over 600 million guilders (roughly 1.3 times domestic product) at the eve of the 
Batavian Revolt in early 1795.46 
 As a result, on the Dutch side it was the effect of capital exports on British military 
capacity and the presumed drain on domestic investment that dominated debate in the years 
leading up to the Patriot Revolt. Conversely, in Britain it was the dependency capital imports 
that attracted controversy. Even though Adam Smith rejected the notion that by the 1770s as 
much as 40 million pound in British funds was of Dutch origin, the exact involvement in 
British loans was kept secret by the directors of the Bank of England and Treasury officials for 
fear of inciting wider debate.47 In effect, recent detailed reconstructions by J.F. Wright have 
documented that before the early 1780s the volume of Dutch capital involved in British debt 
was indeed smaller but nevertheless substantial, making up 85 percent of all overseas 
holdings. Earlier, Stefan Oppers showed that Dutch participation in British debt had exercised 
a downward effect on interest rates. Under a counterfactual of the relation between yields and

44 Cf. Eagly and Smith, ‘Integration’, Buchinsky and Polak, op. cit.; Neal, Rise, Oppers, ‘Interest Rate Effect’, Mirowski, ‘Rise 
and Retreat’; Weiler and Mirowski, ‘Rates of Interest.’ 

45 Carlos et al.,’Origins’; Carlos and Neal, ‘Micro-Foundations’. Since Dickson (Financial Revolution) and North and Weingast 
(‘Evolution’), the received position here is to argue that funded long-term debt backed by Parliament and the role of the Bank of 
England as a monitor of property rights were pivotal to this development. Carlos et al. instead argue that the creation of a 
secondary market, allowing individuals to trade their claims with each other rather than redeeming them from the government, 
served as the principal commitment mechanism. 

46 Riley, International Government Finance, 15-6; 84. This is the estimated total of foreign investment by 1795. 

47 Wilson, Anglo-Dutch Commerce, 163; Carter, ‘Dutch Foreign Investment’. 
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Table 7.4. The distribution of invested wealth in the unified Netherlands in 1828 according to Minister of 
Foreign Affairs Verstolk van Soelen (in millions of guilders and percent) 
 
  Nominal Market Real Projected Derived 
  value (mln fl) quotation (%) value (mln fl) interest (%) income (%) 
 
NWS debt  760.1 57.0 433.3 2.5 19.0 
Deferred debt  837.0 1.9 15.6 4.5 0.70 
Amortisatiesyndicaat  112.1 79.3 89.0 4.5  4.00 
Domain interesta  47.3 96.2 45.5 2.5 1.18 
Societé Genérale  30.0 155.0 46.5 6.0  1.80 
De Nederlandsche Bank (DNB) 12.0 130.0 15.6 6.0 0.72 
NHM   24.0 89.8 21.5 4.5 1.08 

Total ‘public funds’  1822.5 36.6 667.0 4.3 28.5 
Minus: foreign participations 72.9 36.6 26.7 4.3 1.1 

Net Dutch in public funds  1749.6 36.6 640.3 4.3 27.4 
Land and real estate    3841.7 4.0 153.7 
Agricultural livestock    171.0 5.0 8.6 
Trade and industry    1985.0 6.0 119.1 
 
Note: a: ’Domein losrenten’. 
Source: Gedenkstukken 10/4: 473-4. 

 
receipts from borrowing, Oppers showed that subsequent to the withdrawal of Dutch capital 
the government was forced to finance the American War of Independence at higher rates than 
would have been the case in the presence of funds now mainly concentrated in French and 
American paper.48 
 The other way round, foreign holdings in Dutch securities of any kind would only 
become of significance at a much later date. Looking back in the 1840s, former Minister of 
Foreign Affairs Verstolk van Soelen asserted that in 1828 foreign investment in the still unified 
Netherlands had accounted for only 4 percent of all ‘public funds’ (table 7.4). This share and 
the underlying amount would grow after 1870 as a result of international convergence on the 
gold standard and resultant financial integration.49 The earlier numbers, however, cannot 
possibly form a justification for an ex-ante rejection of crowding-out on account of domestic 
forces. In sum, the distribution of roles between Dutch and foreign capital in financing public 
debt up to the capital controls of the Napoleonic years was that of the former acting as an 
exporter, rather than an importer. Even more important, in spite of the wartime liquidation of 
foreign assets that followed, this pattern persisted after the Batavian period, with very little 
foreign involvement in wider Dutch funds to influence the market and none in public debt. 
The extent of foreign-held assets on the other hand raises the question whether, besides the 
volume and interest rate effects of public debt, capital exports might have served as a

48 Oppers, ‘Interest Rates Effect’; ’Wright, ‘Contribution’. Wright’s reconstruction suggests that ‘the total of all overseas debt was 
less than 21 million [pounds] in 1776 and about 23 million in 1782, of which about 17 and 20 million were Dutch’. 

49 See chapter 8. 
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Table 7.5. Estimates of national wealth and foreign investment based on the inheritance tax, 1816-1912 
 
 national % of foreign % of primary % of 
 wealth GNI investment GNI income GNI 
 
1807 2365 478 437 88 21.4 4.3 
1831  2295 505 402 88 15.1 3.3 
1843  2770 487 325 57 10.3 1.8 
1855  3715 571 536 82 17.7 2.7 
1880  8731 684 2272 178 68.5 5.4 
1895  8522 574 2862 193 69.1 4.7 
1912  14920 556 3709 138 123.5 4.6 
 
Notes: values in in millions of guilders (from 1855 three-year averages). 
Source: Verstegen, ‘National Wealth’ with corrections to income in Smits, Dutch GNP, 83-4; 207-9; 213-5. 

 
mechanism of crowding-out. In fact, such an argument has traditionally been part of an 
alleged preference for government issues and foreign stock as a cause of industrial retardation. 
As noted, this critique had first surfaced in the years of military and economic adversity 
leading up to the Patriot Revolt. It re-emerged in relation to the policy debate that followed the 
abdication of Willem I in late 1840, most famously so in the allegory by Potgieter. As such, it 
has long been echoed in the financial history literature. Making use of the structure of 
assessments under the inheritance tax, Wybren Verstegen has constructed estimates of Dutch 
foreign holdings and the incomes based upon these for the years between 1807 and 1913. 
Specifically, the first series was constructed from the relation between tax revenues, the 
reported share of foreign assets and total wealth at benchmark years. This was then converted 
to a running estimate of income with the use of current yields on British 3 percent Consols; the 
risk-free standard in the international bond market. For the early decades there are only 
incidental observations in 1807, 1831 and 1843, whereas from 1854 the information is spread 
near continuous. 
 Organized around our familiar benchmark years for later periods, the essential numbers 
of this effort appear in table 7.5. In combination with continuous series that are based on 
interpolated shares of wealth invested abroad, it shows that before the second half of the 
1850s foreign investment did not again reach beyond 500 million guilders. It then strongly 
increased to over 2 billion from the 1880s and stabilized at 2.8 billion from the 1890s, before 
again increasing to a 3.5 billion average in the 1910s.50 In relative terms, the amount of capital 
invested abroad before 1860 averaged out at 80 percent of national product, with a clear 
decline across the 1830s. The same ratio reached a nadir in the 1840s and from there recovered 
only slowly. From the second half of the 1850s it then increased swiftly to two times national 
income by the mid-1880s, before again declining from the early 1890s (as we will see later, in 
relation to a widening trade deficit that reduced the external surplus). From market quotations 
and separate studies on Dutch involvement in American investment we know these holdings 

50 These numbers are roughly in line with the early estimate by Hirschfeld of a total of 600 million ‘after mid-century’ mainly 
invested in Russian, Austrian and South American debt, followed by American rail (Ontstaan, 13). Likewise, for 1855 De Vries 
estimated that 643 million was invested abroad (Eeuw, 34). On the underlying shift in macroeconomic saving and the current 
account see chapter 8. 

  



356     Chapter 7 
 
 

to have been concentrated in debt paper for a widening group of countries that entered the 
international bond market as of the 1820s, followed especially after the American Civil War by 
a speculative popularity of railway bonds and still later by investment in industrial stock and 
public utilities.51 
 So what do these numbers and developments signify for the role of foreign investment as 
a vent on Dutch capital markets before the turn in the fiscal stance after 1840? With the value 
of foreign holdings in 1807 and 1831 at 437 and 402 million guilders and estimates of their total 
for the years directly prior to the Batavian Revolt varying between 575 and 650 million, there 
undoubtedly had been a liquidation of assets between 1795 and the postwar years.52 Yet these 
same values illustrate that postwar investors showed a renewed interest in foreign holdings, 
causing their value to be high in comparative terms. Even so, the overall volume of foreign 
investment that would be castigated in the political debate of the 1840s was still limited in 
relation to either wealth or output. Even if an international bond market that had broadened 
in scope from the 1820s may have held an appeal in relation to limited investment 
opportunities at home, capital exports only accelerated just before and then parallel to faster 
domestic growth from the 1860s. Appealing to the macroeconomic income identity, chapter 8 
uses this to argue that prior to this saving was lower than has long been thought, with an 
initially only small external surplus to sustain capital exports. Most important here, however, 
is the fact that for foreign investment to have functioned as a mechanism of crowding-out 
this would have had to increase in tandem with the public debt, serving as a flight to lower 
risk. Instead, what we find is a decline in assets held, in absolute as well as in relative terms, 
between the 1831 and 1843 benchmarks; years that span the Belgian secession and the final 
restructuring of the public debt under Van Hall and therefore delimit the worst of the fiscal 
crisis. The renewed increase in capital exports came at time when, as a result of fiscal 
consolidation, the public demand for capital was in fact negative. As such it has no bearing 
on the crowding-out debate. 
 Before rushing into an analysis of crowding-out through domestic quantity effects and 
market mechanisms, we should also consider ploughed-back profits, personal networks and 
direct participation by private financiers as mechanisms of capital formation that may have 
dampened the impact of prices. In all three cases it might be suspected that market rates of 
interest had no influence or played a lesser role. As in any preindustrial economy these 
mechanisms undoubtedly still played a prominent role. Indeed, internal finance remains the 
principal source of business investment for much of the economy today. However, in spite of 
the fact that specialized banking came very late to the Dutch economy, there is good reason to 
think that especially in the west the role of external finance was larger than elsewhere. Not so 
perhaps in comparison to Britain, but certainly from a continental perspective. This worked 
through two mechanisms: early forms of intermediation and a highly liquid capital market 
that remained the dominant instrument of credit up to the First World War. First, Jonker’s 
research on the Amsterdam money market previously cited has documented in detail how 

51 Veenendaal, Slow Train (on railroad investment); Bosch, Nederlandse Beleggingen. 

52 Riley, International Government Finance, 15-6. The average for the postwar years, with the share of foreign assets in total 
wealth between 1807 and 1831 interpolated, is 410 million. This suggests some 165 to 240 million to have been liquidated 
during the Napoleonic years (29 to 37 percent). Given that Riley’s estimate predates the adjustment of the Dutch role in British 
debt by Wright (in 1997) this is probably too high. 
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this, even though persistent in its organization, provided a wide array of financial services. Its 
institutions would only start to give way to specialized forms of intermediation from the 
1860s. Yet even then new joint-stock banks would continue to lean heavily on commercial 
credit, with balance sheets totals and deposits that would not become of macroeconomic 
significance until the 1890s.53  
 The basic condition here was that intermediation continued to be dominated by the large 
merchant houses. These in turn stood at the top of a hierarchy of specialized providers of 
financial services operating within the framework of commercial credit and exchange; from 
commission traders to cashiers. And while the merchants retained links with commodity 
trade, proportions by the post-Batavian years had shifted to a situation where these derived 
the largest share of their income from financial activity. Estimates of the average share 
deriving from interest are between a fifth and a third. Commissions that sprang not only from 
commodity dealing, but also from brokering and insurance accounted for a further significant 
share. Direct investment and stocks made up most of the remainder, as the merchant houses 
also maintained large portfolio’s for own account.54 Moreover, such an overlap in activities not 
only applied to Amsterdam’s merchant houses, but to a variety of provincial firms: from the 
Schiedam dealers in grain and gin Loopuyt, the Fransen van de Putte brewery in Goes and the 
Den Bosch commodity trader Van Lansschot, to the Kingma family, dealers in grains and 
oilseeds in Frisian Makkum. Some, most prominently the Enschede textile firm of Blijdenstein, 
eventually turned their financial activities into a separate bank; in this case the Twentsche Bank, 
which was incorporated in 1861. 
 Thus the Dutch financial landscape long continued to differ from that of industrializing 
countries leaning heavily on banks of the type that for instance emerged in Germany from the 
1860s—accepting deposits and fulfilling traditional commercial functions, next to the issuing 
of bonds and the provision of long-term industrial loans.55 Likewise, in spite of attempts from 
the mid-1850s, crédit mobilier investment banks would never gain a significant footing. The 
principal mechanism behind these development characteristics is also that chiefly responsible 
for believing in an early role of interest as the required rate of return on business capital. This, 
of course, is the fact that capital markets in the west were dominated by what was known as 
prolongatie lending; a system of repurchasing agreements that worked through the stock 
exchange, absorbing cash reserves and savings and tendering these for a three-month 
maturity. In use from the end of the seventeenth century, it had come to serve as a flexible 
means of credit against collateral that could easily be rolled-over. Although on-call markets 
existed elsewhere, there for instance was a thriving market in Rotterdam in the 1830s, these 
were dwarfed by the volume of trade in Amsterdam. The shared belief of the financial history 
literature is that, in combination with the ownership structure described, it was the dominance 
of this system that was central to the slow gestation of specialized banking. Its abundant 
supply and low costs crowded-out the attraction of deposits through lower returns, leading to 
a widespread absence of interest paid on these. When, from the 1860s, banks and cashiers did 

53 Jonker, Merchants, passim; ‘Alternative Road’, 114-8; Kymmel, Geschiedenis. Also see chapter 8. 

54 Jonker, ‘Alternative Road’, 99-100. 
55 Landes, Unbound Prometheus, 209; Cameron, ‘Crédit Mobilier’; Tilly, ‘Germany’. The revolutionary aspect here was the 
combination of demand deposits and longer risk-bearing activity that was anathema to traditional banking. 
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start offering interest this still had little effect, as the growth of deposits remained slow until 
the 1890s. Thus it was the size and efficiency of prolongatie that frustrated a shift from passive 
to active intermediation and prevented banking from from building up a strong base of 
loanable funds that constituted its foundation elsewhere. Its dominance would survive until 
August 1914, when the Exchange was closed in response to the outbreak of war. At this time, 
its estimated volume was some 400 million guilders, against half of this in term deposits at all 
commercial banks.56 
 At the same time, access to early forms of intermediation or the capital market was far 
from equally spread across the country. Without a similar early modern development in 
finance, intermediation in the inland provinces would continue to lag and the cost of credit 
would be significantly higher until the opening of branch offices by the Nederlandsche Bank 
after the 1863 Bank Act. Moreover, it was only from the 1850s that improved communications, 
most notably through the creation of a national network of electrical telegraphs, improved 
provincial access to the on-call market. This rollout of the early modern model in turn came at 
the price of further engraining the incentives against the development of banking.57 Especially 
outside Holland informal mechanisms are therefore likely to have remained important. 
Research on late eighteenth and early nineteenth century capital markets in Twente, for 
instance, has shown that farmers looking to buy tracts of agricultural land were able to take 
out mortgaged loans that were based on individual surplus savings.58 Moreover, it should be 
realized that those forms of capital formation that were susceptible to direct participation and 
internal finance—productive investment in buildings and machines—formed only a limited 
part of the total. Before 1860 all nonresidential investment made up 23 percent of the estimated 
total, with two-thirds in business investment and one third in infrastructure (see table 8.12). 
As the remaining part of nonresidential investment, the construction of infrastructure 
evidently required formalized returns on capital that cannot but have taken the market rate of 
interest as a minimum 
 Two main points emerge from this state of affairs. First, although even in the west early 
modern forms of intermediation and a strongly absorbent capital market were paralleled by 
off-market forms of finance, it seems very unlikely that these might have functioned without 
taking the opportunity costs of returns on capital into account. For this the diffusion of 
information over relatively short distances was too extensive, the urban elite that constituted 
the essential source of funds was simply too well-connected, and different markets—be it 
those for prolongatie loans or government bonds—were too easily accessed.59 In fact, we know 
from microdata that businessmen and their administrators explicitly monitored such 
incentives. Ledgers of industrial firms state comparisons between the returns realized and 
those on public funds. Similarly, in 1819 a representative of Amsterdam’s Chamber of 
Commerce wondered what was to become of ‘active trade’, given that ‘public funds offer 

56 Jonker, ‘Spoilt for Choice’; ‘Alternative Road’, 119; based on Nederlandse Financiële Instellingen, 33. On the preceding 
chronology of deposits (with an earliest estimate of no more than 42 million guilders in 1890) see chapter 8. 
57 The role of these mechanisms in the integration of the capital market after mid-century is explained in detail in chapter 8. 

58 Trompetter, ‘Burgers’; Trompetter and Van Zanden, ‘Geld Genoeg’. 

59 On the Dutch barge system that connected the cities of the coastal rim (including those of Friesland and Groningen) on the 
basis of regular timetables from the 1660s see its economic history by Jan de Vries (Barges). As chapter 5 argued, by the early 
nineteenth century this had become slow in comparison to coach services abroad, using vastly improved carriages and roads. 
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Figure 7.4. Indices of gross profits in textiles and food at company level, 1814-1913 (1913=100) 

Note: the ‘food’ index is composed from records for the Nederbetuwsche beet sugar factory (Geldermalsen) and the Korenschoof 
bread factory (Utrecht); ‘textiles’ consists of data for the textile firms Krantz, Le Poole and Clos and Leembruggen (all Leiden), 
De Beer and Raymakers (Tilburg), Spanjaard (Enschede) and an average of seven other Twente textile firms. 
Sources: GA Leiden, Archief Clos en Leembruggen, 5-17, 88; GA Leiden, Archief J.J. Krantz en Zn., 431-474, 509, 703; GA Leiden, 
Archief van de Firma Jacob en Abraham Le Poole, 256-361, 450-9, 479-85, 598, 608; Harkx, Helmondse Textielnijverheid, passim; RA 
Gelderland, Archief Nederbetuwsche Beetwortelsuikerfabriek, 318-324, 446-452; GA Utrecht, Archief Broodfabriek de Korenschoof. 

 
greater advantages and greater interest.’60 To the western capital-owner deciding whether to 
take risk or to put his savings on prolongatie, interest was the measure of alternative returns. 
The same incentive structure, however, is likely to have been much less effective in the inland 
provinces, as depersonalized capital markets were distant and intermediation was sparse. 
Larger municipalities typically had some cashiers, changing money, retailing securities and 
offering advances, but regional banking as a whole remained weak and its institutions small. 
Revealingly, apart from some mostly curtailed series for agricultural mortgages there is no 
serial evidence on interest. On the other hand, probate inventories show that the possession of 
government debt was by no means limited to the west. Moreover, we do find the weighing of 
opportunity costs described. Harkx for instance cites an 1860 ledger for the Helmond textile 
works of Diddens en van Asten (located deeply in Brabant) as observing that ‘with the capital 
invested in the factory more has been earned than with its possible investment in financial 
markets against five percent.’61 
 During the years of the public debt crisis, internal finance and private funding thus were 
still strongly relevant mechanisms of investment. And whereas in the western urban core 

60 Harkx, Helmondse Textielnijverheid, 190. 

61 Gedenkstukken VIII 3, 296. 

  



360     Chapter 7 
 
 

these are likely to have maintained a strong connection with rates of interest, that relationship 
was geographically uneven and certainly less deterministic inland. Yet this observation still 
tells us little about the significance of actual investment through such channels. With the help 
of the corporate archives and existing industry studies a tentative attempt to assess this 
question is made in figure 7.4. It shows indices of gross profits that were compounded and 
spliced from a variety of sources, with the eyemark of delimiting the potential for investment 
on the basis of internal finance. Admittedly, the figure is restricted to textiles and food and its 
evidence therefore is selective. Still, its pattern is in line with what we know about the 
chronology of industrial growth and overall capital formation, where the flattening of profits 
in textiles is specific to the general stagnation in this sector across the 1880s and early 1890s. 
The reason to take recourse to this form of micro-evidence is that there are no reliable 
estimates of profits at the aggregate level, industrial or otherwise.62 Undistributed profit before 
the 1860s, then, seems unlikely to have offered the means to drag the economy free from its 
deceleration parallel to capital market restraints that may have prevailed. Given the insights 
we now have on the chronology of industrial competitiveness and indeed of capital formation 
itself this should not surprise.  
 
 
 Rates of interest and the public debt 
 
The last and perhaps main preliminary question with regard to the interest rate effect that 
needs to be answered is that on the state of capital market integration, specifically with regard 
to the role of returns on public debt as an opportunity cost to investment and their effect on 
local rates of interest. The relevant timespan here is that during which the fiscal stance may 
have caused crowding-out to have prevailed; that is, up to the debt restructuring and the end 
to deficits in the early 1840s. In order to place things in perspective a longer time-horizon is 
used, but we will find out about the evolution of financial markets after mid-century in more 
detail at a later moment.63 
 As is a commonplace in historiography as much as it was in contemporary debate, there is 
no doubt about the early prominence of the first mechanism—that of the public debt as a 
vehicle of arbitrage―, with a possible qualification as regards its role in the outer provinces. 
For Holland, which up to the 1798 amalgamation had issued 60 percent of all outstanding 
debt, this can be documented both from the extent of ownership and behavior. As shown by 
De Vries and Van der Woude, the eighteenth century growth of the public debt and declining 
investment opportunities in the economy had made the incomes of the upper echelons of 
society closely dependent on the stability of the bond market. Estates of Holland’s elite 
surviving in the notary archives show that up to two-thirds of their wealth was concentrated 
in debt paper issued by Holland, the Generality and the larger cities. In the course of the 
second half of the eighteenth century this was paralleled by a strong growth in foreign debt 
titles. By comparison, land and real estate never became of greater importance than some 15 

62 Smits et al., Dutch GNP, 56-7. The estimates of profit income (referred to as ‘highly tentative’) were constructed from the 
revenues of the corporate tax from 1893, linked to the revenues of the patent license tax (from 1819). Since especially the latter 
only reflects numbers (with differential duties across industries, cities and regions) this scarcely has any bearing on profits. 

63 See chapter 8. 
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percent of recorded inheritance values. This situation effectively meant that through interest 
payments, investors channeled a large part of tax revenues to their private wealth. As a result, 
the elite not only had a motive for debt service to be a priority, but also to resist redemption of 
the principal. From the 1780s this dependency was complicated by the fact that new loans 
combined higher returns with an increase in sovereign risk; a dilemma that grew more severe 
with the events of the Batavian years. In other words the role of debt paper was so large and 
the exigencies of previous years had been so prominent that early nineteenth century investors 
had every reason to keep track of opportunity returns in the market―at home and with regard 
to foreign debt titles. 
 So, yes, higher rates in government paper were undisputedly seen and acted upon. But 
was this effect sufficient to influence interest rates across the country? Based on the tightening 
of the relation between Consol rates in London and West-Yorkshire and Middlesex building 
contracts, Buchinsky and Polak put a ‘tentative timing’ on English capital market integration 
as having occurred between 1770 and 1820. Given the financial development of the western 
Republic, the limited distances involved and the fact that early modern economic 
specialization seems to reflect an effective diffusion of information, it might be suspected that 
a similar or even earlier timing would apply in the case of the Republic. On the other hand, 
while information might have travelled, regional economic development was decidedly 
uneven, with strong differences in specialization, markets and accumulation. Contrary to the 
concentration of wealth in urbanized Holland, tax records suggest that by the 1740s Friesland 
for instance only counted twelve persons with an income of more than 100,000 guilders, and 
the cities of Overijssel a mere two.64 This, of course, was the top of the income distribution, but 
it reflects a wider pattern. 
 The answer to these uncertainties as regards the state of market integration can only be 
empirical. That is, we should look at different rates and test for complementary influences. 
Starting with the geographic aspect, there are strong indications that local rates of interest 
during the first half of the nineteenth century were significantly higher than before the 
Revolutionary Wars. The development of interest rates on agricultural mortgages in the 
century after 1760 is known for three regions: Groningen, Twente and the Beijerlanden (a 
region of arable farming to the south of Rotterdam). As summarized in table 7.6 these show 
that from the 1790s local rates increased in a structural manner, a development that can only 
be explained in relation to the Batavian Revolt and its effect on the perception of financial risk. 
In real terms, rates peaked in the deflationary 1820s, suggesting that the correction to expected 
inflation in these contracts was still weak. More generally, with strongly volatile prices the 
question is as of when expectations will have been anchored and to what effect. I will explore 
this point from the wider perspective of factors influencing investment in the final chapter. 
The more pertinent point for now, however, is that in real terms, too, rates in different regions 
remained at a structurally higher level. 
 This development is striking because institutional developments would lead one to expect 
the opposite: the Batavian amalgamation, the introduction of the Napoleonic legal code and 
the codification of land ownership in the land registry were major improvements, reducing 
risk as a result of a larger tax base and improved contracts and information. Even so, these

64 De Vries and Van der Woude, Nederland, 683-4. 
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Table 7.6. Nominal and real rates of interest on mortgages in three regions, 1770-1869 
 
  Nominal   Real 
 
 Groningen Twente Beijerlanden Groningen Twente Beijerlanden 
 
1760-1769   3.1 3.6  2.5 3.0 
1770-1779 3.9 3.2 3.6 2.8 2.1 2.4 
1780-1789 3.8 3.3 3.7 3.4 2.9 3.3 
1790-1799 4.0 3.5 4.2 3.2 2.7 3.4 
1800-1809 4.3 4.0 5.2 2.3 2.0 3.2 
1810-1819 4.7 4.2 5.1 4.3 3.9 4.8 
1820-1829 4.7 4.2 5.0 7.8 7.3 8.1 
1830-1839 4.7  4.9 4.4  4.7 
1840-1849 4.5  4.9 4.3  4.7 
1850-1859 4.3  4.9 4.1  4.7 
1860-1869 4.6  4.9 4.7  4.9 
 
Note: real rates of interest are calculated as [(1-i)/(1-p)]-1 (the Fischer equation) where i denotes nominal rates of interest and p 
expected inflation, the latter is measured as a ten-year weighted average using linearly declining weights. 
Sources: adapted from Van Zanden and van Riel, Strictures 159; based on Baars, Geschiedenis, 118 (Beijerlanden); Trompetter, 
‘Burgers’, 35 (Twente) and Paping, Handvol Stuivers, 360-1 (Groningen); cost of living before 1800 from Van Zanden, ‘Standard 
of Living’ (available at http://www.iisg.nl/hpw/brenv.php), as of 1800 from data appendix F. 

 
changes did not result in lower interest rates. This, in turn, suggests that the increase observed 
was associated with the evolution of public debt. In the eighteenth century, when in the words 
of Adam Smith ‘government [..] borrow[ed] at two percent and private people of good credit 
at three’, the rate of interest on government paper provided a floor for the capital market.65 It 
effectively lowered general rates in relation to the surplus of capital within the Republic. 
During the first half of the nineteenth century this mechanism reversed: interest on public 
bonds was higher than that on the private capital market because of a lack of confidence. As 
such, it is important to note that this was a path-dependent effect: exacerbated but not 
triggered by fiscal policy after 1813. 
 However, the fact that a general transmission effect does seem to have prevailed still tells 
us little about its significance, about other possible influences on rates of interest and about the 
extent to which these changed over time. To address such questions, a simple model was 
estimated of the determinants of the only full-length series available; those for on-call rates at 
the Amsterdam exchange and Groningen mortgages. The endogenous variables thus are 
related to distinct regions and different parts of the market. Table 7.7 shows the ordinary least 
squares estimates, with the dependent being explained by a collection of variables that include 
the market rate on NWS, public deficits, wealth as a proportion of domestic product, an 
indicator of short-term variations in capital demand, lagged smoothed inflation and the DNB 
discount—the rate at which the Nederlandsche Bank extended liquidity. Initially, this facility 
was mainly used by Amsterdam brokers, but from the creation of provincial branch offices it 
drew a wider group of institutional customers (mainly commercial banks). Through being 
rolled-over and a reluctant acceptance of promissory notes as collateral it also evolved into a

65 Smith, Inquiry, book I, chapter 9. 
  

http://www.iisg.nl/hpw/brenv.php


  Prices, markets and fiscal policy       363 
 
Table 7.7. Determinants of the on-call rate in Amsterdam and mortgage rates in Groningen, 1815-1913 
 
 ln Amsterdam on-call ln Groningen mortgages 
 1815-1863 1864-1913 1815-1863 1864-1913 
 
Constant 2.038* 1.265 -2.745* 2.077* 
ln NWS yields 0.939* 0.353* 0.132* 0.336* 
ln DNB discount rate 0.694* 0.877* -0.011 -0.018 
Budget deficit/GDP 0.161 -0.289 0.171 -0.238 
National wealth/GDP -0.005 -0.005 0.002 -0.006 
Lagged smoothed inflation   -0.094 -0.024 
Cycle -0.085 -0.278 0.023 0.223* 

R2 0.630 0.834 0.390 0.917 
SE 0.170 0.107 0.032 0.015 
 
Note: asterisks denote significance at the 5 percent level. ‘Cycle’ seeks to captures fluctuations in economic activity and capital 
demand; it is measured as the residual of a Hodrick-Prescot smoothing of nominal domestic product. Lagged smoothed inflation 
is measured as a three-year average; see the main text on the effect of alternative definitions. 
Sources: macro-variables: Smits et al, Dutch GNP; wealth: Verstegen, ‘National Wealth’; deficits: Horlings and Van Zanden, 
‘Exploitatie’; Van der Voort, Overheidsbeleid, 237-8; inflation: data appendix F; interest rates: data appendix G. 

 
mechanism of longer credit (see chapter 8). Given the significance that is attributed in the 
literature to the 1863 Bank Act and the parallel diffusion of the on-call system, the sample of 
observations is divided into the two periods separated by these events. Since an augmented 
Dickey-Fuller test proved the different variables used to be stationary they were entered in 
their original form.66 
 The reason to include lagged inflation again is that in the presence of predictable changes 
in prices creditors would have found it rational to adapt the interest demanded in order to 
stabilize their returns. Given that observations are on a yearly basis this only applies to the 
estimates for Groningen mortgages. Since on-call loans had a maturity of three-months, longer 
expectations were irrelevant. However, as argued the variability in early nineteenth century 
prices and the absence of secular inflation makes expectations hard to capture. Moreover, if 
the deflation mechanism applies it would affect interest rates both on the left and right-hand 
side of the equation. Using an instrumental variables procedure to address this in turn would 
impose the restriction that inflation only influenced local rates through NWS or the DNB 
discount. Accordingly, lagged inflation was included as a regressor, seeking to capture a direct 
effect. In a practical sense, this was modelled in the way also used by Buchinsky and Polak in 
their analysis of English capital market integration. This consists of the use of the average 
change in prices over the last three years.67 
 The results conform to intuitive notions on the nature and geographic spread of financial 
market integration, but might surprise with regard to the evolution in the influence of the 

66 Test statistics from the ADF-procedure for the various rates of interest between 1816 and 1913 were -3.52 (NWS), -5.36 
(Amsterdam on-call); -5.45 (DNB discount) and -3.03 (Groningen mortgages), with final specifications that included a constant 
in all cases, a trend for NWS only and no lagged dependents. Critical values from the MacKinnon tables at 100 observations (5 
percent significance) are -2.89 (constant, no trend) and -3.45 (constant, trend). 

67 Buchinsky and Polak, ‘Emergence’.  
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yield on public debt across regions. The most general finding is that whereas there is a clear 
relationship between rates of interest, a significant effect of real economic variables cannot be 
established. Likewise, both the current measure of inflationary expectations and various other 
specifications tried did not lead to results that suggest an adjustment on this point to have 
prevailed. All results were statistically insignificant and most estimated parameters even 
carried negative signs.68 
 Even though differentiated over time and between the series analyzed, this is very 
different for the effect of rates of interest. In all specifications tried there was a clear influence, 
with causality running from NWS to local rates. As we already saw from comparative yields, 
behind this was not only sovereign risk but also the influence of returns on British government 
debt as the benchmark of the international bond market. As for the actual parameter values 
measuring the influence of NWS, it is evident that in the case of Amsterdam on-call money 
this was strong from the start. If the estimation period is shortened to the period before the 
Van Hall conversion it is in fact even slightly higher. However, for later years the same 
elasticity decreases in a structural manner.69 This may be interpreted as a reflection of an 
eroded dominance of the public debt in investment and access to a widened array of domestic 
and international securities, resulting in a less deterministic influence. The story for Groningen 
mortgages is very different. Here, too, there was a distinct early effect of NWS yields, but it 
was much smaller. Moreover, both its magnitude and explanatory power significantly 
increases from the 1860s—which is what we would expect in the case of market integration. 
As a result, there is a convergence in the susceptibility to changes in NWS yields. However, 
whereas the effect on northern mortgage rates increased, for the west the same influence 
decreased. Naturally, the change in the estimated parameters was not discrete and depends on 
the estimation period. Just as the NWS parameter for on-call rates is slightly higher for the 
period up to 1843, it decreases for later years. 
 The measured influence of NWS rates is in line with the extent and distribution of its 
ownership, but the fact that we can now document its effect does have important implications. 
Contrary to what Jonker inferred from the absence of an actual increase in on-call rates before 
the 1850s, these were influenced by the opportunity cost of investing in government paper. By 
implication, in the absence of the higher risk-cum-return profile prior to the 1840s, short rates 
at the Amsterdam exchange probably would have been lower, thereby opening-up the 
possibility of a price-driven crowding-out of investment. In principle, the same holds for 
northern mortgages, albeit to a much weaker extent. The essential question therefore becomes 
that asking after the impact of this effect. 
 Although less related to the question of market integration, the results on the influence of 
the discount rate are also remarkable. Given that this was a discretionary variable these 
suggest a larger early role for the credit facilities of DNB in stabilizing the Amsterdam market 
than has been supposed.70 At an average 3.1 percent, the average discount before the 1840s 
stood 1.4 points lower than the rate on on-call credit and as such provided a floor in the 

68 Several other proxies were tested, including actual and one-year lagged inflation, longer periods up to ten years with and 
without weighting and predictions from time-series models, all to no significant effect. 

69 Since logarithms are used on both sides of the equation, the estimated parameters can be interpreted as direct elasticities. 
Thus, a one percent change in NWS yields after 1863 is estimated to have added 0.353 point to on-call rates. 

70 De Jong, Geschiedenis I, passim; Jonker, Merchants, 177-81; ‘Alternative Road’. 
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market.71 In the next twenty-five years, the difference would only be 0.2 points and from the 
1850s both series would be very close. Evidently, especially during the first postwar years the 
discount had a stabilizing influence, counteracting uncertainty effects in the on-call rate. For 
Groningen mortgages, however, a similar influence was lacking and would remain absent 
throughout the nineteenth century. The latter fact is remarkable because it might have been 
suspected that this, too, would have been different from the 1860s forward. As referred to, in 
1863 a new Bank Act was passed that replaced the charters of 1814 and 1838. It retained DNB’s 
status as circulation bank, but compelled it to extent its credit facilities to the wider economy 
by opening branch offices throughout the country. This, in turn, was the result of waxing 
dissatisfaction with its failure to extend liquidity beyond trade and the Amsterdam market, 
even though such a function had been part of the aims specified in its statute since 1814. In 
fact, the new law left the possibility open to extend the right of circulation to others, an option 
that was never used. 
 Before this, modernization had been delayed by the lack of trust between the financial 
world and the government. Founded by Willem I in 1814 with an activist objective, DNB long 
suffered from a lack of confidence in financial circles. The king’s dominance over the Bank—
he appointed its president and until 1847 government had a large share in its capital—led to a 
situation in which Amsterdam’s merchants were not inclined to accept the new institution. For 
a considerable period its issuance of banknotes only slowly increased; outside Amsterdam 
these were only accepted at a discount and fluctuations of confidence in public finance were 
reflected the value of the bank’s shares. During the 1830s, when Willem I’s need for money 
sharply increased as a result of the quasi-war with Belgium, he also brought pressure to bear 
on the bank to extend credit to the state. Initially, the bank’s executive was successful in 
resisting this plan but in 1834 it was forced to give in, resulting in a loan that would grow to a 
total of 6.6 million guilders by 1843. 
 The sluggish acceptance of DNB’s notes was considered by contemporaries as a sign of 
the conservatism of the Dutch public. And in fact, political pressure to expand its sphere of 
activity to Rotterdam from the renewal of its charter in 1838 gave rise to local opposition, 
which feared competition on a hitherto closed market. Nor was the management of DNB 
receptive to such initiatives. The establishment of regional agencies in its view would only 
complicate the bank’s organization and jeopardize its stability. Most importantly, however, 
the lack of confidence in its banknotes was rooted in experience. Doubtlessly, the demise of 
the Wisselbank after it had extended credit to the city of Amsterdam and the VOC was still part 
of active memory, as was the unbacked credit that the NHM had been forced to extend to the 
government in the 1830s. Only after the restoration of confidence in public finance did paper 
money begin to play a larger role in the economy.72 In addition, it was only the currency 
reform between 1846 and 1849, an operation long avoided on account of its cost (of some 10 
million guilders), that provided the necessary harmonization. The liberal complaint was that 
even by the 1860s it took a forcing of DNB’s hand before a more active function could be 
established. 

71 Things were slightly more complex. As argued by Jonker (‘Alternative Road’, 102), DNB’s domination of the discount 
market was not solely due to its rate, which was occasionally undercut. Rather, it resulted from low rates, market power and 
the privilege to issue banknotes, especially after its 1814 starting capital of 5 million guilders was doubled in 1820. 

72 For a detailed account of the evolution of Dutch central banking up to the 1850s see Uittenbogaard, Evolution. 

  



366     Chapter 7 
 
 

 The lasting absence of an influence of the bank rate on northern mortgages and the fact 
that the effect of NWS was much smaller qualifies the extent of transmission effects and 
suggests that it is probably wrong to think of capital market integration as a uniform process 
across markets and regions. While it seems beyond doubt that the structural credibility loss of 
the Batavian period did affect rates outside the west, it is unclear to what degree this held for 
subsequent shocks—only, it would seem, to a more limited extent with regard to NWS. All in 
all, the harvest of our preliminary inquiry is, first, that the openness of the Dutch economy and 
its level of accumulation resulted in its remaining an exporter of capital. Second, that forms of 
informal intermediation and self-finance remained important mechanisms for much of the 
nineteenth century, but that especially in the west it is unlikely that these functioned without 
taking opportunity costs into account. Third, that before the 1860s the scope for the use of 
ploughed-back profits was limited. And fourth, that market integration was a differentiated 
process, with strong market mechanisms in the west and weak effects restricted to the public 
debt in the outer provinces. 
 
 
 Searching for crowding-out effects 
 
All of this returns us to the basic question: was there a negative effect of Willem I’s fiscal 
policy on investment? The point at which to start here is its macroeconomic chronology. As 
delimited in chapter 2, the national accounts reconstruction of capital formation suggests that 
the rate of investment moved from a higher 9 percent of domestic product in the 1820s (mainly 
the effect of price deflation in the denominator) to a level fluctuating just below 8 percent in 
the 1830s through 1850s. From the final years of that decade it then increased to an average 11 
percent in the 1870s, followed by a slightly lower level in the 1880s and a further increase from 
the 1890s to reach 14 percent in the 1900s. As chapter 8 shows, when focusing on the growth 
rate of the capital stock, the same pattern emerges. Capital formation in residential buildings 
was at a near standstill before the latter half of the 1860s, increased until the end of the 1880s 
and then roughly stabilized at 1.2 percent per year during the remaining period. Parallel to 
this, growth in nonresidential investment increased from an average of only 0.9 percent per 
year before the latter half of the 1850s (equal to average population growth), to 3 percent by 
the early 1870s. After declining to 2 percent it again rose from the mid-1890s. This renewed 
increase took growth to 3 percent per year from the 1900s and caused it to touch 4 percent by 
the 1910s. 
 The conclusion of these observations surely must be that investment increased in step 
with faster growth and the removal of specific early constraints. The issue is whether these 
were on the supply or demand side of capital markets. In what follows I argue that the most 
likely answer to that question is that such constraints existed on both sides. Crowding-out 
occurred through relative returns (which were relatively high in public funds and far more 
uncertain in industry), the quantity effect of the public demand for capital and the postponed 
role of government in capital-intensive infrastructure and urban overhead. On the demand 
side, the regulatory effects of the fiscal system on production technology and market 
integration conditioned the choices of entrepreneurs outside the colonial column. The impact 
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of excises on primary consumption and the use of coal that were introduced or raised after the 
Belgian secession added to these effects. 
 First consider the possible relevance of one-for-one substitution in the use of capital. This 
prompts two questions. One: were yields on NWS and other public funds high enough to have 
diverted capital, given business returns? Secondly, was the public demand for capital large 
enough to have hurt investment? The best-documented part of the first question is that on the 
yield on government paper. The price of NWS between 1815 and 1840 averaged 5.1 percent 
and between 1840 and 1860 stood at 4.3 percent. What about other returns? As shown in table 
7.4, Verstolk put the rate of return on investment in ‘trade and industry’ at 6 percent and that 
for NWS on 4.3 (the actual 1828 average is 4.6 percent). Jonker even argues that average 
business returns varied between 4 and 5 percent, ‘with risky ventures charged 6 percent.’ He 
goes on to cite the fact that in 1840 investors snapped up the first two issues of 5 percent 
government-backed bonds for the reclamation of the Haarlemmermeer, causing the third issue 
in 1845 to bear only 4 percent. Yet this too was oversubscribed. Even so, at the renewal of its 
charter in 1846, the board of the NHM pleaded with the Colonial Office that a 5 percent 
dividend guarantee was the necessary minimum.73 All of these were rates that far exceeded 
the pace of economic growth, returns on British paper or the cost of private credit. As such, 
they did not reflect high investment demand, but pressure on all manner of public funds that 
can only have come from sovereign risk on NWS rates. In sum, differences between business 
returns and other yields were small. Taken at 4 to 5 percent, those with NWS were at the very 
least negligible before the 1840s and had been negative across the 1830s. This still tells us little 
about actual opportunities for non-public investment, but it does seem that the vociferous 
liberal publicists of the 1830s had a point: returns on capital were close, public funds were 
big and in a world dominated by falling output prices, protection and larger invested sums 
required to live up to competition beyond local markets, risk was decidedly on the side of 
business investment.  
 Two: how much could direct crowding-out have mattered? Given that bonds were still 
perpetually inscribed, the capital demand of the government was limited to the increase in 
debt as there was no need for periodic refinancing. However, given Willem I’s many opaque 
financial constructions, before 1840 this was not equal to the direct cumulation of budget 
deficits. Capital was attracted and debts were built-up within a wider clew of public liabilities. 
These became partially clear with the ten-year budgetary debates, but only really became part 
of the public record after his abdication. Starting from the values in the 1814 debt conversion 
and Rochussen’s 1841 report, the intermediate demand for capital amounted to an annual 
average of 25 million guilders (or 5 percent of domestic product) that was attracted on the 
domestic market only. This compares to averages of 37 and 39 million for the period from 1780 
to 1795 and for the Batavian years up to 1811 calculated by De Vries and Van der Woude.74 In 
the twenty-five years after 1840, the net claim would be negative at 11 million guilders, as the 
value of debt was reduced through restructuring and consolidation. Thanks to the 
reconstructions by Ronald Albers and Peter Groote we also know the approximate value of 
overall net capital formation: 39 million per year. In other words, apart from its wider

73 All quotes and numbers from Jonker, Merchants, 89-90. 

74 De Vries and Van der Woude, Nederland, 150-1; also see table 7.8. 
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Table 7.8. Quantities in the market for public debt, 1763-1841 (in millions of guilders per year) 
 
 1763-1779 1780-1794 1795-1804 1804-1811 1814-1841 
 
Net capital demand 8.3 36.8 50.0 22.4 25.2 
Debt service 30.1 45.2 50.1 51.2 40.3 
Reinvestment at 40% 10.4 15.7 20.0 20.5 14.6 
Reinvestment at 25% 6.5 9.8 12.5 12.8 9.1 
Net extraction at 40% -2.2 21.2 30.0 1.9 10.6 
Net extraction at 25% 1.8 27.0 37.5 9.6 16.0 
 
Note: returns on foreign assets (13.3 million) calculated against Consol rates and made available in proportion to the share of 
domestic debt, and with the annual addition of 4 million in deferred debt. 
Sources: up to 1811: De Vries and van der Woude, Nederland, 150-1; 1814-1841: as in figure 7.1 and table 7.5. 
 
attraction of capital in relation to the NHM and the cofinancing of infrastructure, government 
was laying claim to a sum equal to nearly 40 percent of the combined total. Taking foreign 
investment into account, public debt made up 30 percent. In assessing the impact of eighteenth 
century debt accumulation, De Vries and Van der Woude propose a method that varies the 
assumed rate of reinvestment out of debt service between 25 and 40 percent.75 As table 7.8 
shows, if this is followed the underlying figures suggest a net extraction that ranges between 
11 and 16 million guilders per year, which is less than after 1780 when the economy contracted 
but still substantial. 
 The final step in the reconsideration of crowding-out is to link changes in wider interest 
rates to those in investment. Our econometric results on integration already suggested that the 
price of NWS did have an effect on other rates. But did such mechanisms also affect actual 
investment? In the British debate on the effects of debt accumulation during the Revolutionary 
Wars the method here has been to impose rates of interest on a computable equilibrium model 
using elasticities of this type. By its nature, this approach chooses a specific value on the basis 
of development studies. This caused criticism not only to focus on closed-economy 
assumptions, but to also take issue with the specific behavioral parameters on which the 
model was calibrated.76 
 As will become evident, rather than to impose a one-off shock it here is more enlightening 
to focus on the shifts in interest rates that are at the heart of the argument on indirect 
crowding-out. Any effect on capital formation can only have been as large as the product of 
these and the elasticity involved. For the familiar sample of rates, table 7.9 captures structural 
changes in interest across our benchmark periods, albeit with the use of the 1841 fiscal 
turning point and 1873 as the start of convergence on the gold standard. As a measure of 
sovereign risk (or international integration) it also shows the spread of NWS yields over 
those on British 3 percent Consols. To allow for a more detailed understanding, the same 
principal series are traced over time in figure 7.5. Both make the by now familiar point that 
the yield on public debt was high before 1840, decreased in relation to restructuring and

75 Note that the national accounts suggest the overall ratio of investment to income from capital and profits before 1860 to 
have been stable at 20 percent (Smits et al., Dutch GNP, 163-74). If applied, this raises the calculated extent of extraction. 

76 Williamson, ‘British Growth’. For a survey of the ensuing criticism see Buchinsky and Polak, ‘Emergence’. 
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Table 7.9. Structural shifts in various market rates of interest, 1815-1913 (average values) 
 
 British Dutch NWS Amsterdam Groningen 
 3% Consols NWS spread prolongatie mortgages 
 
1815-1841 3.7 5.1 1.4 4.4 4.6 

1815-1830 3.9 5.2 1.3 5.1 4.7 
1830-1841 3.4 5.0 1.6 3.7 4.6 
1841-1860 3.2 4.3 1.1 3.4 4.4 
1860-1873 3.3 4.3 1.0 4.2 4.7 
1873-1895 2.9 3.6 0.7 3.4 4.6 
1895-1913 2.8 3.2 0.4 3.5 4.3 

Simulation (1859-61 sovereign risk premium of NWS over Consols; 1815-1863 parameter) 
1815-1841 3.7 4.4 0.7 3.5 4.5 

1815-1830 3.9 4.6 0.7 3.7 4.5 
1830-1841 3.4 4.1 0.7 3.3 4.5 
1841-1860 3.2 3.9 0.7 3.2 4.4 
 
Note: ‘NWS spread’ measures the difference between NWS and the yield on British 3 percent Consols. 
Sources: data appendix G. 
 
consolidation, and further declined under the influence of international integration from the 
1870s. Parallel to this, on-call rates were especially high before 1830. However, even though 
these had already lost most of their mark-up over NWS at the peak of the fiscal crisis 
between 1830 and 1841, they did only reach a structurally lower level in subsequent years. 77 
Even so, by continental standards the 3.7 percent for short money in the 1830s was already 
low. The fact that this path was interrupted by a return to higher values in the 1860s and 
early 1870s reflects a stronger impact on on-call rates of incidental developments. Apart 
from a short-lived return of higher sovereign risk as a result of Luxemburg saga, these 
comprised international conflict (the U.S. Civil War and the German Wars of Unification) and 
strong demand for American railroad bonds that flooded the market parallel to the extension 
of DNB’s credit facilities and the nationwide diffusion of the on-call system.78 The fact that 
these seem not to have touched NWS yields in turn is due to the fact that, as figure 7.5 
shows in detail, these had still been high during the 1840s, especially in relation to economic 
and political events between 1846 and 1848. This causes the difference with the subsequent 
interval to dissipate. Groningen mortgages followed the same trends as prolongatie rates, but 
within much narrower bounds. 
 More pertinent to the issue of crowding-out, table 7.9 also uses the earlier econometric 
results to simulate how the chronology of NWS is likely to have affected the price of on-call 
loans and mortgages. A realistic counterfactual of sovereign risk before 1841 might be in the 
order of some 70 basepoints over Consol values (which is the spread at the return to the 1814 
debt ratio by 1860). Effectively, this would put NWS before 1843 at 4.4 instead of 5.1 percent 

77 Of course, given that on-call rates had a short maturity these normally came with a lower yield and what matters here are 
changes in differences between interest rates as a result of those in sovereign risk. 

78 Jonker, ‘Alternative Road’, 111; Veenendaal, Slow Train. Also see chapter 8. 
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Figure 7.5. Domestic interest rates and the yield on three-percent Consols, 1815-1913 (percent per year) 

Sources: data appendix G. 

 
and reduce on-call rates by 0.9 percent. Under any reasonable set of behavioral assumptions 
this is an effect of some significance. However, this average is strongly influenced by the state 
of things up to the 1830 secession. Where the counterfactual change in prolongatie up to this 
point is 1.4 percent, for the subsequent intervals it is only 0.4 and 0.2 percent. The effect 
measured therefore is that of postwar uncertainty (1815 through 1817 are also the years of 
Waterloo and the last subsistence crisis), rather than that of the fiscal profligacy of the 1830s.79 
For Groningen mortgages all effects are very small. It impossible to say to what extent this 
may be interpreted as a more general result; apart from the persistence in higher mortgage 
rates for Twente and the Beijerlanden shown, we do not know to what extent the regional 
price of credit was affected. Moreover, variation in the mortgage series is much more limited, 
reducing any measured effect. All in all, indirect crowding-out through rates of interest is 
likely to have been limited. These were only really high at the close of the Napoleonic era, 
with mistrust as regards public expenditure increasing in the years before the second ten-year 
budget in 1829. Behind this was the high degree of western wealth accumulation and a 
strongly liquid money market. 
 So would a different fiscal policy have influenced the chronology of investment? The 
various numbers presented are of course no more than waymarks of mechanisms and their 
relative importance. As such, these suggest that during the years of large deficits one-for-one 
extraction is likely to have been significant (if less so than during the Batavian period), 

79 Note that the simulation also effectively assumes DNB to have followed a discretionary course in setting the discount rate. 
In the simulation this reduces the mark-up of on-call rates over the discount between 1815 and 1841 to 0.4 points. 
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whereas interest rate effects were limited to the direct influence of NWS and its impact on the 
appeal of other public funds. By contrast, judging from the Amsterdam on-call rate (which 
was dominant for the west and after mid-century would become the central rate of the capital 
market nationwide) the pass-through effect on local rates was weak. Shifts in interest rates 
across time and a formal analysis of their interaction lead to the suspicion that this was limited 
to the postwar years and therefore related to postwar uncertainty rather than fiscal policy. 
Jointly, this delineates a situation where, in a context of low growth in private investment, 
public demand for capital mainly acted as a direct displacement. After a first peak in 1818 
these effects were strongest in the years of the largest deficits: between 1823 and 1829 and 
most consistently from 1831, as southern tax revenues fell away and expenditure soared. What 
we cannot assert is the extent to which the same funds would have been made available to 
investment in the absence of a soaring public debt. Unless hoarded (thereby foregoing a 
return), these could also have been consumed instead of saved. However, at least in modern 
economies saving is a behavioral characteristic that adapts only over the long term.80 To be 
sure, there are strong indications that the saving propensity of the elite had decreased since 
the late seventeenth century, resulting among other things in the wider possession of 
durable luxury goods registered in probate inventories.81 Moreover, further below we will 
also find an increase in the consumption and net import of industrial goods after 1830 that is 
stronger than the pace of growth, let alone that of real wages may explain. Yet it is unrealistic 
to assume that consumption would have absorbed the sums actually attracted to the public 
debt to any meaningful extent. Therefore, any addition to the supply of capital would have 
changed its price and availability. 
 These notions are of a wider relevance to the retardation debate. So far the inherited 
western concentration of wealth has been equated not only with liquid markets, but also with 
a persistently high level of macroeconomic saving. This leads to a view in which nineteenth 
century investment was purely demand-driven and intermediate changes in the allocation of 
capital mattered very little.82 But as a reconstruction of the balance of payments in chapter 8 
shows, after the Batavian years the combined trade deficit and income from partly 
liquidated foreign investment only supported a small external surplus. In combination with 
the high public demand for capital this resulted in a situation where proportions were much 
tighter. This only changed with the growth of exports as result of protectionist colonial 
policy after 1830, taking until mid-century to have a significant impact. Indeed, before the 
1840s the estimated rate of private saving was lower than that of investment associated with 
faster economic growth after 1860. 
 
The final aspect of the relation between fiscal policy and capital formation to be considered 
concerns the role of public investment. In the 1820s, infrastructural investment and public 
deficits went hand in hand. By contrast, in the 1830s and 1840s investment by the central 
government fell sharply. As argued in chapter 5, only the fact that from the 1819 ten-year 

80 Feldstein and Horioka, ‘Domestic Saving’; Jones and Obstfeld, ‘Saving’.  

81 Wijsenbeek-Olthuis, Achter de Gevels; Kooijmans, Onder regenten, 205-6; Prak, Gezeten burgers, 208ff. 

82 Jonker, ‘Alternative Road’, 113, 122; Van Zanden and Van Riel, Strictures, 272-3. 
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budget forward responsibility for intercity roads was transferred to the provinces (with 
earmarked funds) prevented a drastic decline in the level of public investment. Indeed, it 
was these efforts that resulted in a major extension of the road network before the 1860s that 
is likely to have had a larger effect on economic integration than Willem I’s swiftly outdated 
canals. Moreover, from the 1840s the regionally funded construction of waterways added to 
this, especially in the east. More generally, it would be unwarranted to think of the public 
program of the 1820s (including privately co-financed projects) as the all-dominant factor in 
early infrastructural investment. As Peter Groote’s elaborate reconstruction has shown, 
expressed as a fraction of domestic product it added a third to the level of capital formation 
that had held in the 1810s and again applied in the 1830s and 1850s. Only under the 
influence of the budget cuts of the later 1840s would a structurally lower level of investment 
hold sway (table 7.10). 
 Even so, it took until the second half of the 1850s before the earlier level of public 
investment was again attained. Starting with the reclamation of the Haarlemmermeer (causing 
a 1852 spike in the growth of investment) and the regional canals summarized chapter 5, this 
phase of public involvement peaked in the 1870s with the overlapping construction of the 
main rail network and the improved maritime connections of the Nieuwe Waterweg and the 
Noordzeekanaaal (began in the mid-1860s and completed in 1872 and 1876). It was also in this 
period that a national telegraph network (its initial version having opened in December 1852) 
and a range of municipal gasworks were constructed. It ended with the completed extension 
of the rail network in 1887, contributing to stagnation in the building sectors that would last 
far into the 1890s.83 
 Although an elaborate debate has been waged on its broader causes, it therefore appears 
that it was mainly for budgetary reasons that especially the construction of railways lagged 
behind. Adopted as a public issue with the 1860 Railway Act it required the largest financial 
injection by far. Willem I’s earlier proposal for the state to participate in their construction 
was rejected by parliament in 1838 (after which he proceeded nonetheless). Yet with his 
abdication only two years later, the condition of public finance made it unthinkable that the 
government would undertake further initiatives in this field. In effect, in the following years 
only some main connections and local lines were privately developed. By 1850, the only 
main routes in existence were those between Amsterdam and Rotterdam and between 
Amsterdam and Arnhem. After the debt restructuring and fiscal consolidation of the 1840s, 
priority lay with fundamental constitutional and fiscal reforms, causing the debate on the 
role of the state in railways and the improvement of maritime access to re-emerge only from 
the late 1850s. Only after the reorganization of public finance and with increasingly large 
colonial surpluses could support for such plans expect to gain support. There is, therefore, 
ample reason to conclude that the financial crisis of the state that erupted in the 1830s was 
also the dominant factor behind the meagre level of infrastructural investment observed 
before the 1860s. 
 Of course, this is not to say that other factors did not play a part. At a structural level 
Griffiths argued that private construction failed because of the high cost of construction and

83 According to the estimates by Groote, during the intermittent quarter of a century the gross capital stock in infrastructure 
expanded at over 3 percent per year, doubling from some 500 million to one billion guilders. Up to 1913, growth was then 
restricted to 1.3 percent per year (Kapitaalvorming, 63-5). 
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Table 7.10. Capital formation in infrastructure, 1811-1913 (in thousands of guilders at 1913 prices) 
 
 Railways Other transport Utilities Water control Total id. % GDP 
 
1811-1820  2748  3199 5947 1.3 
1821-1830  3939 17 4110 8066 1.8 
1831-1840 745 2408 55 5035 7228 1.4 
1841-1850 1947 2675 191 3706 8519 1.5 
1851-1860 2739 3860 566 6646 13811 2.0 
1861-1870 14407 7892 401 5515 28215 3.3 
1871-1880 10638 11551 1035 8476 31700 2.9 
1881-1890 9747 8381 3213 5079 26420 2.3 
1891-1900 6922 9201 2731 3555 22410 1.7 
1901-1913 13174 7962 6688 4806 32630 1.7 
 
Source: Groote, Capital Formation, 60, 104. 

 
maintenance (given soil conditions), low demand and cadastral problems. Similarly, Jan de 
Vries concluded that social savings on railways relative to water transport for a long time were 
simply too low.84 Moreover, initial plans again focused on the infrastructure of Amsterdam, 
particularly so by means of a railway to Cologne. Unsurprisingly, these plans were supported 
by its merchants but opposed by those in Rotterdam, who thought this would compete with 
transit shipping that had only recently been liberalized. The effect was that the first emission 
of shares in the Rhine railway failed and the second generated only 1 of the 4 million guilders 
required.85 Lastly, exploring the electoral equilibrium of the political landscape shaped by 
1848 constitutional reform and in the absence of parties, the politics of the liberal era was 
unstable, with various factions vying for majorities. Between 1848 and 1872 thirteen cabinets 
ruled for an average of 22 months, mostly stumbling over individual incidents and failed 
proposals.86 Before the debates on transport infrastructure, the fiscal reforms of the 1850s 
had also been a game of trial and error, with only the conservative rejection of the income 
tax as a constant. 
 Political controversy over railways culminated in early 1860, when, after a four-day 
debate, the Rochussen cabinet fell over its proposal for the private construction of several 
major connections, combined with subsidies for the construction of bridges across the major 
rivers. Parliamentary opinion not only favored public construction but felt the southern line 
connecting Rotterdam with Brabant and Maastricht favored the interests of the first over 
those of Amsterdam, while Friesland and North-Holland felt left out. Spurred by Willem III, 
it was the Senate that rejected the proposal. Still in the same year, however, the new Van 

84 Griffiths, Industrial Retardation, 55; De Vries, Barges, 207-20. 

85 In addition, Fritschy attributed early hold-up problems to legal issues. Before 1838, a public limited company could only be 
founded by Royal Decree, which effectively implied that the definitive versions of the statutes and concessionary conditions 
were decided by Willem I after emission, thus creating uncertainty. The resultant debate resulted in the Commercial Code of 
1838, which guaranteed the ‘independence of business’ (‘Spoorwegaanleg’). 

86 Without the first (1849-1853) and second (1862-1866) Thorbecke cabinets, which nearly and fully completed their terms, the 
average even falls to 18 months. 
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Hall-Van Heemstra cabinet did pass the Railway Act, which arranged for the state-financed 
construction but private exploitation of all major connections. This caused the length of 
intercity rail connections to increase from 351 kilometers in 1861 to 2342 fifteen years later. 
To this, the last 27 prewar years would only add a further 145 kilometers.87 With the next 
cabinet in office for less than a year, it was the subsequent second Thorbecke cabinet that set 
the plan in motion. Explicitly proclaiming its principal policy objective to be infrastructural 
improvement, it added the decisions to improve maritime access to the Rotterdam and 
Amsterdam harbors. After this, growth in the public funding of transport infrastructure 
became concentrated at the local level. Especially after the organic laws of 1850 and 1851 
that recast the role of the provinces and municipalities, it was municipal outlays that 
became the largest source of public investment.88 This, in fact, was the main force behind the 
persistence in the extension of the road network (see figure 5.2). By contrast, after the 1870s 
further infrastructural expenditure at the level of central government became dominated by 
military fortifications. 
 The budgetary implication of these initiatives was that public outlays on infrastructure 
went from 9 million in the 1850s to an average 24 million in the 1860s through 1880s, 
peaking at over 30 million during the second half of the former decade. In relative terms, 
this meant that the share of expenditure in domestic product doubled during the 1860s and 
stabilized at some 2 percent after 1880 (table 7.11). More importantly, the same policy shifts 
triggered structural change in the pace of capital formation. This was most spectacularly so 
in rail but also applied to other forms of transport, as the cumulative investment in the latter 
up to 1913 was only a fifth lower (table 7.10). After a lower level in the 1890s, investment by 
especially local government again raised the pace of capital formation in infrastructure in 
the 1900s. As chapter 5 argued, given the nature of the main initiatives after 1860 these 
initially were not instrumental to the integration of domestic markets and the emergence of 
faster nonagricultural growth. Railways only played a role of any significance in the transport 
of goods and commodities from the 1880s, and the Nieuwe Waterweg and the Noordzeekanaal 
constituted improved maritime connections. Yet from the 1890s rail did add to an enhanced 
integration, for instance through the transport of coal from the Limburg mines and of exports 
across the continent. The improved seaborne access to especially Rotterdam in turn was at the 
heart of the strong growth in the import of transatlantic grains that so affected agriculture and 
its use of labor, as well as the import and transit of a widening variety of strategic raw 
materials (such as oil). 
 The second main aspect of the change in public investment concerns education. Here 
the renewed control over public finance and the liberal perception of the role of the state as 
a provider of public goods also led to a wider involvement. The related increase in outlays, 
however, initially was much smaller than that in infrastructure and before the turn of the 
century was strongly dominated by the responsibility of local government for primary 
education. Whereas local outlays after 1860 consistently expanded at a pace of some 3 
million per decade, the central budget increased at a much slower pace. At the root of the

87 Source: Groote, Kapitaalvorming, original data supporting chapter 4. 

88 In the 1850s, total local outlays on infrastructure were already 38 percent higher. Under the influence of the investment 
program described this changes into a sum that was just over half of central outlays in the 1860s and 1870s. By 1891 equality is 
again reached and by the 1910s municipal expenditure is twice that of central spending (Van der Voort, Overheidsbeleid, 272). 
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Table 7.11. Average annual government expenditure on infrastructure and education, 1850-1913 
 
 1850-9 1860-9 1870-9 1880-9 1890-9 1900-13 
 
Infrastructure       
Central (mln fl) 3.5 15.3 16.9 19.1 12.6 13.7 
Total  (mln fl) 9.4 23.3 25.5 24.1 25.1 35.2 
 
Education       
Central (mln fl) 0.6 1.2 2.4 7.7 9.4 19.2 
Total (mnl fl) 2.4 5.5 9.8 17.7 22.3 41.1 
 
Total infrastructure/GDP (%) 1.4 2.8 2.4 2.1 1.9 1.9 
Total education/GDP (%) 0.4 0.7 0.9 1.5 1.7 2.2 
 
Source: calculated from Van der Voort, Overheidsbeleid, appendices and Smits et al., Dutch GNP. 

 
former increase was the 1857 liberal law on education. This had raised both the standards 
and the subsidization of primary education, while restricting funding to public schools only. 
The imposition of these changes triggered a debate over the subsidization of protestant and 
catholic education. With an expanding electorate and pressure for further constitutional 
reform, the issue proved a catalyst of political emancipation. After an 1878 popular petition 
(the volkspetitionnement) triggered by the largest protestant faction, it strongly contributed to 
the emergence of formal political parties. Under the influence of a widened eligibility to 
vote as a result of 1887 constitutional reform, the political consensus further swung towards 
education as a policy priority, causing growth in expenditure at both the central and local 
level to shift to a structurally higher path in the 1900s. Lastly, the same confluence of 
especially local pressure for an extension of public tasks and the higher growth of municipal 
budgets also led to raised investment in urban social overhead such as sewage, lighting and 
water supply. This in turn strongly contributed to the growth of production in construction 
and public utilities. 
 
 
 7.4. Taxation and consumer demand 
 
Until the reconstruction of the Dutch fiscal record in recent years, the Belgian secession 
triggered in August 1830 was rarely discussed in terms of public finance. If mentioned, only 
the budgetary effect of the permanent mobilization was recognized as an influence on 
public debt and its role in the political dynamics of the early 1840s. Yet in every respect it 
ranks as a fiscal crisis as much as a political shock. With the tax base reduced to the northern 
provinces, revenues fell from 74 million guilders over the second half of the 1820s to 68 
million in 1830 and an average 49 million in the next three years. By contrast, as a result of 
initial conflict and the subsequent armed stalemate, outlays over the same period increased 
from 82 to 100 million—a level that would not again be reached until the 1870s. At the same 
time, with interest payments as the largest item of the budget by far, the servicing of the 
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public debt presupposed a stability of public revenues. The changes indicated now rendered 
this claim unsustainable. The resultant continued deficits also meant that Willem I’s 
dependency on the Amsterdam market further increased. Only the fact that the ten-year 
budget caused the state of public finances to remain hidden from view prevented an early 
political breakdown. 
 In the absence of restraints on expenditure, this state of affairs made increased taxation 
inevitable. Moreover, given the changed balance of interests, traditional preferences in 
choosing where this would fall reasserted themselves. The public demand for capital and 
the feeble credibility of the debt made that higher taxes could not come at the expense of 
financial wealth, which would be seen as direct appropriation. Similarly, given the restored 
dominance of trade interests and the openness of the economy, higher import tariffs now 
even further lacked in support. An incidental wealth tax was levied in 1831 and taxes on 
immobile wealth such as that on real estate were also raised. In July 1835, the latter even led 
to a public disturbance in Amsterdam, where landlords were infuriated by the fact that the 
new tax could not be passed on to their tenants, since the law stipulated that for properties 
with a rental value below 80 guilders this was to be paid by the owners. With a soup kitchen 
at the Herengracht having been stormed and burned, the incident led to the resignation of 
Mayor Frederik van de Poll.  
 However, the brunt of the fiscal squeeze fell to excises. With confidence in the public 
debt as the long since largest object of investment at a much-reduced level, the regressive 
leaning of tax policy was in fact stronger than had been the case in eighteenth century 
Holland. There, the cost of rising debt had been more evenly shared between excises and 
direct taxation on immobile wealth.89 The years from 1832 to 1834 saw the reintroduction at 
a higher level of national excises on milling (and thus on bread), fuel and soap, and 
increased rates on drink. As such, this policy also formed an adjustment to the tug-of-war 
over taxation that had been conducted with the south before 1830. As before, it used the 
choice and level of excises as the main policy instrument, but now reintroduced and raised 
the most important of these (that on milling) while adding further pressure. On two main 
previous occasions (in 1816 and 1821-2, when the first postwar system of taxes had been set 
and the adapted package deal of the Beginselenwet had been negotiated), northern trade 
interests had clashed with southern arguments that combined pleas for industrial protection 
with resistance against higher excises and its effect on the cost of labor. As table 7.12 shows, 
the result had been a changeable compromise, with the excises having been used as a deck 
of policy options and an increased subsidization of industry instead of protection so as to 
placate southern industrialists. In 1816, the first negotiated tax system for the newly unified 
provinces had still omitted the milling excise for political reasons. With unification having 
been cast upon the Habsburg provinces by the Vienna Congress, Willem’s legitimacy in the 
south had still been doubtful, and against the background of an already strong increase in 
taxation imposition of this tax was avoided. Yet under the influence of disappointing 
revenues and widening deficits it was introduced from 1823, with the excises on fuel and 
soap abolished in compensation. With mounting economic dissatisfaction in the south, the

89 Liesker and Fritschy, ‘Gewestelijke Financiën’. The reconstruction by Horlings and Van Zanden (‘Exploitatie’) suggests that 
between 1830-1 and 1835-6 national tax revenues increased by 11.6 million guilders. Excise revenues (including surcharges 
and stamp duties) grew by 8.8 million, leaving 2.8 million to other forms of taxation (mainly on immobile wealth). 
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Table 7.12. The chronology of national excises, 1814-1913 
 
  milling slaughtera fuel drinkb sugar salt beer soap 
 
1814-1816 x  x x  x  x 
1817    x x  x  x 
1818    x x  x x x 
1819-1822   x x x x x x 
1823-1829 x x  x x x x  
1830-1832c  x  x x x x  
1833  x x  x x x x x 
1834-1855 x x x x x x x x 
1856-1864d  x x x x x x x 
1865-1913  x  x x x x x 
 
Note: a: after 1852 excises on pork and mutton were abolished, causing revenues of the slaughter excise to fall by 30 percent; b: 
distilled and wine; c: the soap excise was introduced in 1832, but that year returned only half of its revenues in the first full 
year; d: similarly, although decided upon in 1863, the fuel excise was rescinded in the course of 1864. 
Sources: Sickenga, Geschiedenis and Staatsblad, passim as summarized by Jansen, Industriële Ontwikkeling, 340-1. 

 
former part of this decision was again reversed in 1829, even though budgetary problems 
had only become more severe.90 
 It is in line with this succession of policy turns that the measures of the 1830s should be 
seen, reflecting unsustainable deficits as much as a change in the balance of represented 
interests. Their adoption led to an increase in the total revenue of excises (local and national) 
by about half, while doubling national receipts. With the abolition of the excise on fuel since 
1823 and that on milling from 1829, revenues from national excises in 1830-1 had fallen to 
the level of 1820 (with a population that had grown by 13 percent and with domestic 
product larger by a fifth), generating these large relative effects. In terms of overall tax 
revenues, the change amounted to a quarter (see table 7.13 below). As briefly touched upon 
earlier, the even larger force propping up the budget consisted of the colonial remittances 
that started to flow in as a result of the implementation of the Cultivation System in the East 
Indies. As Van Zanden and Van Riel showed, when corrected for implicit subsidies to 
shipping, insurance and the textile industry and for extralegal expenditure that was left 
uncharged to the colonial budget, the Batig Slot was in fact even larger than official numbers 
suggest. From the 1850s the sums are about a fifth apart, but in the 1830s and 1840s net 
gains were 90 and 60 percent higher. Calculated in this way, remittances during the first ten 
years after 1830 already averaged 15 million per year. By comparison, the reconstruction of 
public finances suggests that the average southern transfer had amounted to 23 million and 
the initial effect of the total increase in taxes came in at about 12 million. In the 1850s and 
1860s, the colonial surplus would further increase to 28 million per year. This implies that 
public finances were even more dependent on colonial exploitation than they were long 
thought to have been. The contribution of the surplus to domestic product amounted to 

90 The main policy changes in 1816 consisted of the abolition of the milling excise and raised import tariffs on sugar, coal and 
cotton yarns and textiles. The 1822 revision comprised the reintroduction of the excises on slaughter and milling and placed 
higher tariffs on sugar and iron. Additionally, in 1825 import tariffs on grains were raised (see table 5.3). 
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between 3 and 4 percent, adding some 30 percent to central tax revenues in the 1830s and 
more than half of these during the 1850s.91 
 Up to the mid-1860s, colonial remittances thus would continue to be vital for Dutch 
public finances, before declining sharply over the next decade. The colonial crisis of the late 
1830s that was triggered by the fall in the price of especially coffee, sugar and tobacco and 
which so influenced the government’s failed 1839 budget proposal, lasted until the end of 
the 1840s; only then prices finally turned. Following the assertion of liberal political 
dominance from 1848 this led to a first streamlining of the Cultivation System so as to end 
the most severe excesses and increase remittances. This meant that the often covert 
subsidies to shipowners, merchants, insurance companies and manufacturers of sugar and 
textiles within the NHM were gradually abolished. The costs that the NHM was allowed to 
charge to the state, expressed as a share of total sales, declined from 39 percent in the 1830s 
to 18 percent in the 1860s. A forced convergence of freight rates to competitive levels served 
as its principal mechanism.92 
 Yet the opposition to the colonial system could not ignore the fact that its surplus was 
the lifeline of Dutch public finances and for some time its persistence would be necessary 
for the implementation of the liberal program. Only from the mid-1860s, with the debt ratio 
halved, was colonial policy changed fundamentally. Successive liberal ministers of colonial 
affairs achieved a liberalization of trade (and abolition of the NHM’s monopoly), the 
termination of the system of forced cultivation for the colonial government and access for 
private enterprise. The reasons for this reversal have been the subject of a detailed debate, 
with asserted motives varying from ideological to practical. Emphasizing the latter aspect, 
Fasseur argued for a more gradual process in which reforms from the 1840s and 1850s laid 
the groundwork for more radical changes. A further view stresses that the growth of exports 
from Java after 1830 had led to the rise of a group of merchants who acted in the confidence 
that they could organize colonial agriculture more efficiently and free labor could be used to 
greater advantage than was the case under the partial servitude on which the Cultivation 
System was based. In selling their products overseas, textile entrepreneurs from Twente, for 
example, made an increasing use of private companies.93 Still, since the generation of the 
Batig Slot was exogenous to the Dutch economy a discussion of the effects of tax policy can 
simply treat it as given. 
 After the debt restructuring, fiscal consolidation and constitutional reforms of the 1840s, 
the focus of liberal reforms turned to the fiscal squeeze of the 1830s and the effect of excises 
on private and intermediate consumption. While exacerbated by the fiscal stance in the 
wake of the secession, these had already featured prominently in the high level of taxation 
in the urban west. With the widened scope and increased pressure of the national tax 
system (largely modelled after that of Holland), the same effects had been raised to a 
general level. Starting with Rochussen in 1840 (still appointed by Willem I), earlier ministers 
of finance had already made proposals within the cabinet for limited shifts away from those 

91 Van Zanden and Van Riel, Strictures, 178-82.  

92 For a detailed description of these changes see Mansvelt, Geschiedenis II, 243ff. 

93 Fasseur, Kultuurstelsel, 57ff; Reinsma, Verval, 131-42; 156-8; Elson, Village Java; Van Zanden and Van Riel, Strictures, 178-82, 
and in greater detail on the political debate and the influence of the NHM in Nederland, 220-231. 
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taxes ‘that weighed too heavily on the lower classes’.94 Yet before the essential financial and 
political reforms that followed, such attempts lacked support and were never floated. 
Political pressure on the reform process was strongly raised by the failed harvests between 
1845 and 1847 (which of course had a much wider political impact) and again by the 
international scarcity of grain as a result of the Crimean War and the blockade of Russian 
exports. In years of extreme dearth (1846-7 and 1854-5) composite food prices stood 40 
percent higher, while those for potatoes even doubled. As figure 3.6 showed, short-term 
peaks were even more extreme. With the average share of food in the expenditure pattern of 
laboring households at some 60 percent, this gave rise to a spate of pamphlets protesting the 
prolonged existence of especially the milling excise and suggesting alternative forms of 
taxation.95 Interest payments that had declined from 44 million guilders directly after the 
1843-5 Van Hall restructuring to 29 million in 1860 here provided room for manoeuvre—the 
result of intermediate consolidation. 
 However, since any effort to reform the system of excises involved the distributive 
effects of taxation, the associated political process hit upon entrenched positions.96 Between 
1848 and 1855 it made progress only through repeated proposals and compromise, and with 
all liberal attempts to replace excises with some form of income taxation or selective duties 
on interest and foreign assets failing. After much political tussling and three successive 
attempts (between July 1848 and February 1851) by Finance Minister Van Bosse to trade 
selective wealth taxes against an abolition of specific excises, a first adjustment was realized 
in 1852.97 This held that the national excises on pork and mutton and the local surcharge on 
the milling excise were stricken. Each lowered the fiscal burden by 0.8 million guilders only 
(or 25 cents per head).  
 Spurred by renewed high food prices and sustained popular pressure it took only just 
over a year before the same process started all over again. In November 1853, a liberal 
parliamentary initiative was fielded that proposed the abolition of the remaining excise on 
beef and veal and the pilot duty (the tonnengeld), as well as a free import of meat. It also 
stated that it would rather have proposed a full abolition of the excises on milling and 
slaughter, but without funding considered the loss of revenues too much of a risk. In spite 
of Thorbecke’s assurance that the initiative would not be followed by an income tax to 

94 Thus Rochussen’s unpublished autobiography as retrieved by Reinsma, ‘Autobiografie’, 82. 

95 A famous example is the 1846 ‘alarm call on the milling excise’ by philanthropist cleric Ottho Heldringh (Noodkreet). Also 
see Van Vliet, ‘Over de Belastingen’ (1848), in which the author describes the ‘increased pauperism and ever more dismal 
moral and physical state of the population as the bitter fruit of the tax system.’ Similar views in Sonsbeeck, ‘Belastingstelsel’. 

96 The essential work on the modernization of taxation between 1848 and 1893 is that by De Vrankrijker (Geschiedenis, 1967), 
recently amended by the political study on the lagged introduction of the income tax by Christianne Smit (Omwille). The 
following paragraphs form the shortest possible summary of these studies. 

97 Between 1848 and 1871 Pieter Van Bosse was minister of finance in no less than six cabinets. His first proposal (July 1848) 
entailed an incidental tax of 0.75 percent on wealth and 5 percent on income from professions, pensions and retained income 
to finance a reduction of the excises on milling and slaughter. His second (February 1849) specified a 5 percent income tax for 
two years and a mandatory declaration of foreign assets, later supplemented with the abolition of the excises on fuel and 
slaughter. His last proposal of February 1851 (leading to the compromise of March 1852) suggested a 3 percent rate on interest 
and reforms of the excises on sugar, salt and drink and the license tax and abolition of the fuel excise. All of these were 
rejected, with objections varying from the incidental nature of the income tax to financial privacy and effects on investment. 
This succession of stranded proposals oss of control over the reform process caused the historian of tax reform after 1848, De 
Vrankrijker, to argue that whilst a very able administrator Van Bosse lacked in political sensitivity, (Belastingen, 58). 
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accommodate its consequences, this too was rejected. Conservatives still resisted by and 
large any tax reform of significance, with a mandatory declaration of wealth and the fear 
that this would instate a permanent instrument of redistribution as the most abhorred 
aspects of an income tax. For the liberals compromise proposals in turn did not go far 
enough. As before, a great number of alternatives was submitted by the public in reaction. 
Convinced that in order to stem political tensions some adjustment was inevitable, the 
incumbent cabinet led by Van Hall now prepared a plan for the abolition of the excise on 
wheat. This was finally passed in May 1854. Still falling short of expectations, in November 
1854 a new liberal initiative then proposed the abolition of the fuel excise. One month later 
this was followed by a counterproposal by three conservative members to shift the intended 
adjustment of the excise to rye on account of its greater significance to the lowest incomes. 
With the reform of the fuel tax still under consideration, its proponents stated their plan to 
have been elicited by the expectation that the combined proposals in hand would in due 
course trigger an income tax to compensate the loss of revenue. Seeing the shift in positions, 
the government reacted by proposing a full repeal of the milling excise, with a variety of 
compensating changes in land taxes, licenses, the excises on drink and wine and the duty on 
personnel (after first having suggested a poll tax). In June 1855 this was carried with 43 
against 22 votes. 
 With the consensus of the post-1848 political landscape thus pushed to its limits and 
food prices subsiding in relation to the end of the Crimean War, it took another decade before 
further reforms were realized.98 The unchanged priority of debt reduction, the inability of 
four successive cabinets to remain in office for more than two years and the emerging clash 
over railways added to the stand-down. In 1863, the fuel excise that had always been next 
on the list was abolished (coming into effect in 1864). And in 1865 local fiscal autonomy was 
finally replaced by direct funding from the personele belasting on immobile wealth. After the 
1851 Municipal Law (the Gemeentewet, one of Thorbecke’s three organic laws) had already 
restricted surcharges on local excises, the 1865 abolition lifted the full system of local market 
regulation, thereby removing the last vestige of a decentralized polity. With these changes, 
restrictions on production processes and the transport of taxed goods that had flowed from 
the system of excises also disappeared. The last main amendment before the revisions of the 
1890s concerned the removal of the stamp duty on newspaper in 1869. This stimulated the 
printing industry and journalism, but given its returns largely served a political rather than an 
economic purpose. 
 Table 7.13 summarizes the effect of the successive shocks in indirect taxation on 
revenues. With population and the economy (and thus the tax base) expanding, any 
measure of such changes inevitably remains imprecise. However, it is evident that although 
still smaller in absolute terms, the fiscal shock of the early 1830s had the largest net effect on 
national taxation. As stated, compared to the fiscal regime of 1830-1 it more than doubled 
the receipt of excises and raised overall revenues by a quarter. The reforms between 1852

98 Annual average food prices peaked in 1854-5, with prices for rye bread at 13.3 and 14.0 cents per kilo and those for potatoes 
at 3.10 and 3.18 guilders per hectoliter. By comparison, prices at the previous, 1846-7 peak had been at 12.5 and 13.3 cents, and 
3.62 and 3.76 guilders. Nineteenth century averages up to this point outside crisis years were 9.8 cents and 1.72 guilders. On a 
monthly basis, prices were highest during the first half of 1854 (having been even higher in May and June 1847). Mortality 
peaked in 1855, at 30 (overall) and 36 (urban) deaths per thousand. This compares to the earlier (and longer) peak of 32 and 38 
per thousand in 1846-9, with a strong added role for cholera (data appendices A and F). 
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Table 7.13. The budgetary impact of changes in excises, 1832-1865 

Change in revenues Absolute % excise % national % all tax 
  (mln fl) revenuesa revenuesb revenuesc 

1832-1834 national increase (milling, fuel, soap, drink) 8.8 115 24 16 
1852-1864 national reform (mutton, pork, milling, fuel) -9.5 -49 -17 -14 
1856 compensating national increase (sugar, wine, drink) 1.6 7 3 2 
1865-1866 abolition of local excises  -12.1   -16 
1865 compensating national increase (sugar, wine, drink) 10.1 52 17 14 

Notes: a: national excises only; b: total national tax revenues; c: total national and local tax revenues. Numbers compare actual 
excise revenues during the two years before policy changes with those in the two full years following these. The effect of the 1852 
to 1864 reforms is calculated as the sum of the effect of individual measures according to this procedure. Percentages are expressed 
relative to revenues during the two years before regime change or during the reform period as a whole (1852-1864 only). In 1866, 
there is a transition-receipt of 3.8 million in local excises. This was omitted in favor of the remaining sum of 0.6 million in 
incidental taxes in 1867-8, which is deducted (dissolving after 1870). 
Sources: Horlings and Van Zanden, ‘Exploitatie’; Van der Voort, Overheidsbeleid; local tax revenues compiled by Edwin Horlings. 

 
and 1864, with the abolition of the national excises on milling and fuel as the main elements, 
nearly reversed the effect on excise revenues, but by now had a smaller impact on total tax 
income. Moreover, this was further reduced by the compensation sought through the 
strongly income-elastic excises on sugar and drink. Although at this stage more limited than 
parallel measures in direct taxation, these shifts did form the crucible upon which the 
approach of placing much higher duties on these items would be based, further 
perpetuating the use of excises as a policy instrument. As table 7.13 also shows, in terms of 
total revenues (national and local) these higher charges on sugar and drink in turn almost 
fully compensated for the loss of local excises. Lastly, it should be remembered that the 
accompanying measures in direct taxation already referred to either raised (1832-4) or 
reduced (1852-64) overall net effects.  
 Replaced in political attention by public investment in infrastructure, and in due course 
those of education and electoral rights, the debate on fiscal reform slid to the background 
from the second half of the 1860s. Economists continue to argue the greater efficiency and 
distributional fairness of income taxation on the pages of the Dutch Economist, but whenever 
the issue resurfaces political opinion remains deadlocked. In 1870, Van Bosse, again minister 
of finance in a short-lived liberal cabinet headed by himself and Cornelis Fock (on home 
affairs), proposes to trade the introduction of an income tax against the abolition of the 
outdated license tax (the patentbelasting). Yet the cabinet falls before the plan comes under 
consideration and it is withdrawn by its successor. Similarly, in 1884 minister of finance 
Grobbée reacts to parliamentary criticism on a lack of coherence in his earlier fiscal plans by 
putting forward a proposal for a bracketed income tax. This again founders on division 
among liberals and opposition from confessional members. However, by the late 1880s the 
liberals finally unite on the issues of electoral rights and fiscal reform. Helped by the 
extension of the franchise in 1887, it is finance minister Nicolaas Pierson who, in 1892-3, is 
able to pass a first bifurcated form of income taxation. Effectively, this consisted of a tax on 
income derived from wealth and charges on ‘corporate and other income’ that included 
profit and wages. In return, remaining excises were lowered or abolished, the obsolete 
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patentbelasting was lifted and the tax burden was further shifted away from consumption. 
As shown earlier in table 7.2, by the 1910s the new income taxes accounted for 15 percent of 
central revenues. 
 
There are two main aspects to the historiographical view of the nineteenth century history 
of Dutch taxation that matter to the debate on industrialization. First, whereas especially the 
importance of the 1855 abolition of the milling excise is recognized, there has been no such 
attention for the tax hike of the 1830s. And secondly, with the exception of the 1863-4 
abolition of the excise on coal, the effects of the liberal fiscal offensive have long been 
interpreted from a distributive perspective only. The first omission is likely to have been 
caused by the opaque complexity of public finances under Willem I and the fact that these 
have only been recently reconstructed. Yet the tax changes described have been in evidence 
at least since Sickenga’s 1883 survey for the period after 1810.99 More importantly, given that 
excises had a greater relative influence on the income and living standards of laboring 
households, they cannot but have mattered in macroeconomic terms. Moreover, in the 
presence of presumably higher income elasticities for nonessentials, changes in the taxation 
of consumption should affect not just the volume, but also the composition of demand. The 
question is, by how much? 
 In successive papers, Smits, Horlings, Bonenkamp and Jacobs have put up a more general 
plea for private consumption as a critical factor in slow Dutch industrialization.100 The level of 
domestic demand in their view long remained insufficient to justify investing in production 
technology with substantially larger overhead costs. With production volumes falling short of 
this threshold, the necessary economies of scale remained out of reach. Fiscal change is a 
prominent mechanism in their argument, as excises form the proximate cause of a structural 
break in a vector auto-regression of consumption according to the national accounts estimates. 
This is followed in its effect by real wage growth and the trend change in poor relief. In this 
way, the late and then only slow change in the economic and distributive principles of 
taxation lands at the heart of the industrialization debate, with domestic demand instead of 
exports or services as the principal driver of faster growth and modernization. Yet, as is typical 
of this type of modelling, apart from the fiscal policy effect it is lacking in causality and does 
not establish the size of effects. 
 Chapter 8 will look at the development of real wages and their effect on the structure of 
expenditure. Moreover, below I will argue that market integration and technological change 
in especially the food industry (covering over a third of value added in manufacturing) as a 
result of fiscal deregulation were drivers of the growth in efficiency after 1860. However, an 
effort to test the fiscal aspect of the home demand argument must start with the empirics of 
consumption and taxation. How much did the fiscal shifts between 1832 and 1865 matter to 
family incomes? First, reconstructions tell us that after a post-Napoleonic increase and 
before the onset of structural gains in the 1860s, consumption per head of the population at 
best stagnated in relation to the economic slowdown and western urban crisis. Deflated by 
the cost of living and divided through by population, the estimates of macro-consumption 

99 Sickenga, Geschiedenis. 

100 Smits and Horlings, ‘Private Consumer Expenditure’; Bonenkamp et al., ‘Consumer Demand’, ‘Determinanten’. 
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that also form the basis of the analyses by Smits et al. suggest that between 1814 and 1824 
per capita numbers increased by over a quarter―a development that should be seen in 
relation to the postwar recovery and the windfall in prices and real wages. It then is held to 
have undergone a correction during the second half of the 1820s, before gradually achieving 
its former level in the course of the 1830s. After 1840, however, there was a clear decline that 
reached its nadir in 1845-7. In the 1850s, a limited recovery then brings the level of 
consumption back to a value somewhat below that of the 1830s. Lastly, from the mid-1860s 
there is a structural advance that is interrupted only by the effect of the displacement of 
rural labor in the 1880s.101 
 The implication of these estimates, based on the sum of production and net imports, is 
that after having first increased consumption stagnated and for some time even declined. 
Moreover, this cannot merely have been a consequence of the harvest failures from 1845. 
Such a view ties in with the results of research on the caloric intake and likely physical 
ability of workers, in combination with that on changes in the height of military recruits. 
The former suggests an average male intake in the 1850s of 2,200 kilocalories per day. As 
such, this falls short of an average nutritional minimum of 2,500 kilocalories across workers 
of a different age involved in manual labor.102 Moreover, with the decline in the relative real 
wage of the west shown in chapter 6, regional variations are likely to have shifted in favor 
of the other provinces, also due to greater opportunities for self-provisioning. In fact, the 
most specific study on this topic by Hans de Beer suggests that, given the observed decline 
in the taxed consumption of grain and meat between 1807/8 and 1849/52 and the unlikely 
amount required to compensate this through potatoes, the caloric intake in especially the 
west must have declined.103 
 Similarly, evidence on the height of recruits suggests that their stature declined until 
after the 1855 food crisis, with a difference in timing between the west and the other 
provinces that implies a link with the urban crisis. Where especially the earlier study by 
Drukker and Tassenaar claimed a general decline in the 1830s, De Beer showed that an 
overrepresentation of data for Rotterdam and Leiden biased this conclusion. When 
considered separately, it is evident that heights in both regions increased over the 1820s and 
were by and large stable during the 1830s. Yet they declined in the west from the second 
half of that decade, whereas outside of Holland the same trend change only emerged from 
the early 1840s. Both graphs turn upward from 1856.104 All considered, living standards 
were under pressure, especially so in the coastal provinces. Far from accidentally, it is also

101 The relevant estimates (in guilders at 1814 prices) are 149 (1814), 188 (1824), 185 (1840), 164 (1847) and 179 (1850s). For 1880 
and 1912, these stand at 271 and 383 guilders (all three-year averages). Source: Smits et al., Dutch GNP, 58-63. 

102 Knibbe, ‘Herkomst’; De Beer, Voeding, 23-42. 

103 De Beer, op cit., 41. Also see Tassenaar, Verloren Arcadia, 147, and Paping, Handvol Stuivers, 258, who suggest an 
intermediate increase outside the west (except for Drenthe, which faced a large influx of colonists saving on meat and dairy). 
The provincial tax records for 1808 and 1834-7 compiled by Jan De Vries (‘Production’, 202-3) suggest that grain consumption 
in the inland provinces increased from 74 to 113 kilos per head. The curbing of tax evasion may have played a role in this. 

104 De Beer, op cit., 179-80; Drukker and Tassenaar, ‘Paradoxes’. De Beer’s graphs for 1817 to 1861 show a structural decline 
from 164 to 160 centimeters outside the west before an increase from 1856 and a parallel decline for the Leiden-Rotterdam 
sample (starting earlier) from 162 to 158 centimeters. The non-western data locations are Groningen, Goes, Nijmegen, Assen 
and Roermond. Given that these are local samples, De Beer limits his conclusion to a notion of ‘relative stability between 1820 
and the end of the 1840s’. Yet the regression and its earlier start are fully evident for both regions. 
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Table 7.14. Estimates of the per capita consumption of main foodstuffs and textiles, 1807-1904 
 
 1807/8 1820-9 1840-9 1850-9 1870-9 1895-04 
 
Wheat and rye 88 87 99 109 127 153 
 % wheat 46 45 36 36 54 75 

Potatoes  122 163 141 149 164 186 
Butter  9 7 6 5 6 7 
Meat  37 30 28 26 31 40 
Sugar  1 7 4 4 9 14 
Textiles  9 13 19 18 29 26 
 
Notes: textiles in 1913 guilders, all other products in kilos. The results for all products are calculated as the sum of estimated 
production and net imports, divided through by population. Textiles are the sum of cottons, woolens and linens. 
Sources: De Beer, Voeding, 38, 59, 64; Knibbe, ‘Herkomst’; Agriculture, 266-7; data appendix A; Horlings, Economic Development, 
appendix III; Jansen, Industriële Ontwikkeling, appendices. 

 
from the late 1840s that works such as De Bosch Kemper’s history of poverty appear.105 
Triggered by the recent subsistence crisis, this, too, claims a structural decline, as it traces the 
provincial rise in poor relief, the decline in stature among inmates and the increase in the 
share of undersized recruits in North-Holland and Utrecht. What complicates this image is 
that parallel to changes in employment and the cost of living, prices for nonnecessities 
relative to those for food halved between 1824 and the 1850s, declining fastest from the late 
1830s. Together with prices for staple foods that peaked from the mid-1840s forward, this 
led to an incentive structure with a greater appeal of manufactures and an emerging need to 
economize on food. 
 The nature of these shifts can be made even clearer by looking at individual products. 
Estimates of the consumption of key foodstuffs compiled from earlier work by Knibbe, 
Horlings and De Beer appear in table 7.14, amended with the same numbers for textiles. It 
makes it clear that during the 1840s and 1850s the consumption of staple foods not only 
shifted from potatoes to rye as the potato blight hit, but also towards less meat, butter and 
sugar. Given that on the basis of tax records De Vries finds an average consumption of the 
main grains of 99 kilos per head to have still been in place in 1834-7 (with a share of wheat 
equal to that of 1820-9), stagnation in the consumption of the main staples would seem to 
have set in after this.106 Up to the 1850s, income effects on textiles seem to have been weak, 
as their consumption continues to expand. This, as stated, may be the result of the strong 
decline in their relative price up to mid-century. Also worth noting are the higher values for 
domestically produced butter and meat and the lower values for import-dependent sugar 
and textiles during the first years of the Continental blockade. After 1860 there then is an 
increase in all products.  
 
What, then, was the role of fiscal shocks in the evolution of consumer demand, both in 
restraining this up to the reforms of the 1850s and enhancing this in subsequent years? 

105 De Bosch Kemper, Geschiedenis (1851). 

106 De Vries, ‘Production’, 202-3. For similar conclusions see Knibbe, ‘Hoofdelijke Beschikbaarheid’. 
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Figure 7.6. The overall tax burden and excises as a percentage of household earnings, 1814-1913 

Note: the share of excises was calculated by multiplying excise revenues per head (local and national) with average family size and 
dividing through by estimated household earnings. These, in turn, were derived as an interpolation of earnings in the three main 
clusters of household accounts (data appendix E) with the average nonagricultural wage. Interpolation was achieved with the use 
of multiplication factors that were derived as the ratio of annual wages and household earnings during the observation period of 
the budgets after having first corrected the latter for average family-size. The result was then corrected for the agricultural wage 
gap using employment weights For details see data appendix G. Local excise revenues were corrected for surcharges and stamp-
duties. For domestic product a three-year average was used. Overall taxation includes national and local taxes. 
Sources: Smits et al., Dutch GNP (domestic product and population); Horlings and Van Zanden, ‘Exploitatie’ and Van der Voort, 
Overheidsbeleid (tax revenues); data appendix G (average wage earnings of working-class households); Vermaas, ‘Real Industrial 
Wages’ (industry and construction wages); wages as in tables 3.15 and 4.12; wage series combined with the use of continuous 
employment weights according to annexes 3.2 and 4.1. 

 
Focusing first on the chronology of tax pressure, figure 7.6 compares the ratio of overall tax 
revenues to domestic product (that is, all incomes in the economy) with that of excise 
payments and the average wage income of laboring families. The latter was reconstructed 
by combining sectoral wage rates with the average money earnings of households in the 
five clusters of household budgets compiled in data appendix E. These specify a total of 150 
observations between 1853 and 1911. 
 In understanding the figure it should be realized that the consumption pattern 
attributed to working-class households is that of the average taxpayer: total excise revenues 
are converted to sums for families of an average size according to the population censuses. 
The reason, of course, is that we cannot distinguish revenues by income. In reality, laboring 
families are likely to have used less of the more income-elastic foodstuffs and beverages that 
were taxed―meat, wine, drink and sugar. In assessing the impact of fiscal changes on 
consumption this assumption is varied upon below. For now, it implies that the precise 
difference between overall tax pressure and the impact of excises on average wage earnings 
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is uncertain. Secondly, for wage earners total excises came close to the aggregate burden of 
taxation until late in the century. As chapter 6 argued, especially in urban areas taxation also 
trickled through in rents and the cost of services such as transport, thereby enhancing 
differences in the cost of living. Yet beyond this only the self-employed were faced with 
charges such as the patent license tax, whereas direct taxation was dominated by immobile 
wealth. Lastly, in comprehending the fact that the level of taxation is lower than that of 
expenditure earlier in figure 7.3 it should be recalled that the state drew upon additional 
forms of income. Apart from more limited sources such as tariffs and domain income this of 
course largely concerned the transfer from the south, followed by colonial remittances. 
These amounted to a difference of between 3 and 5 percent domestic product (highest at the 
time of the Belgian transfer). 
 As the figure shows, after the reintroduction of Gogel’s 1806 system and several of its 
wartime rates in 1814, the tax compromises of 1816 led to a structurally lower taxation of 
labor during the late 1810s and 1820s. Significantly, it would take until the 1855 reform 
before this level was again reached. The conclusion from this is that fiscal policy added to 
the impact of lower prices, which, together with the restoration of openness and trade, was 
the principal driving force of the postwar recovery. Secondly, after the 1823 to 1829 
tightening and the following short-lived relaxation, the tax changes made in response to the 
Belgian secession raised the ratio of excises to gross household earnings by some three and a 
half percent. The following two decades then stand out both in terms of the level of indirect 
taxation and its distributional effect. First, fiscal pressure on labor is maintained at a high 
level, parallel to slowing growth in urban labor demand. Recall that a swift increase in poor 
relief started from the mid-1830s, just as its decline can be traced to the years following the 
1855-4 dearth and the abolition of the milling excise. Secondly, while the exact share of 
excises in labor incomes remains uncertain due to the assumption of uniform consumption 
patterns, it should go undisputed that during this period the difference between overall tax 
pressure and that on consumption widened. Given that sustained debt service formed the 
purpose of added taxation and other services were inevitably reduced, this amounted to an 
explicitly regressive shift.  
 Allowed for by debt restructuring, expenditure cuts and the growing colonial surplus, the 
reforms from 1852 forward reversed the fiscal implications of Willem I’s economic and 
political priorities. Amplified in its effects by the enhanced reliance on grains as the staple of 
workers’ diets in the wake of the potato blight, the abolition of the milling excise pushed the 
burden of indirect taxation back to that of the early 1830s—that is, directly before the onset of 
the fiscal squeeze.107 While total excises per head were still higher (at 7.70 guilders in 1856-7 
against 6.55 in 1830-1), the earnings of those in work had also risen, causing their ratio to be 
similar. The lifting of the excise on fuel and the final reform of the system of local charges in 
the mid-1860s caused a further reduction. In the following phase, the international turn 
towards deflation after the 1873 crisis triggered a renewed increase in the tax burden. As the 
nominal value of output stagnated, so did the denominator of the tax ratio, increasing the 
relative burden.108 By contrast, the strong increase in wages at this time dampened the impact 

107 The 1853 to 1863 cluster of household budgets suggests an average expenditure share of 32 percent (data appendix E). 

108 The overall price level as measured by the deflator of domestic product declined between 1874 and 1886 (by 31 percent). 
Over the course of the same period nominal domestic product fell by a mere 2 percent. 
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of the higher excises on sugar and drink introduced in compensation of the 1863-5 reforms. In 
combination, the two developments sketched caused overall taxation and that of wage labor to 
further converge. Lastly, from the 1890s higher economic growth and the emergence of secular 
inflation resulted in a decline of overall fiscal pressure. By the same token, rising prices and 
wages caused the marginal taxation of labor to fall. This is clearly visible for the burden of 
excises, but with respect to wider forms of direct taxation wage earnings also did not creep up 
the fiscal ladder. Even so, given the rate of taxation this effect should not be overestimated. If, 
from the principal reforms forward, excise pressure would have been held stable, net incomes 
in 1913 would have been 5 percent lower. With consumption per head of the population more 
than doubling, taxation in the long run clearly was not a principal force behind the chronology 
of demand. 
 While the continuous estimates of fiscal pressure offer insight into effects on income, they 
form an intertemporal comparison in which earnings also change. Thus they do not quantify 
changes in consumption on account of policy shifts only. Nor do they show how the burden of 
excises was distributed across products. To address these questions, table 7.15 derives the 
share of excises in the price of individual products. In achieving this, it uses five fiscal regimes 
up to Pierson’s 1892-3 reforms that are delimited by the main policy shifts described. Given 
the variety of limited changes in excises up to 1823 and to limit the comparison, the first of 
these starts in 1817 and cuts across the regimes decided upon in 1816 and 1822, providing an 
average of the postwar situation. To obtain consumption effects, the second panel of the table 
compares average excises per household with counterfactual sums under earlier tax regimes. 
In doing so, it derives the latter for the average level of expenditure during the current period. 
The difference is then expressed relative to net expenditure just prior to policy changes. In 
plain language, the calculated percentages show the change in net household outlays as a 
result of policy changes just prior to their adoption. To explore the effect of relaxing the 
assumption of a homogenous consumption pattern across taxpayers, the same exercise is also 
performed with households consuming no wine and a third of the average amount of drink, 
sugar and meat. Lastly, elasticities of demand with respect to real expenditure were used to 
translate overall changes into effects on the use of nonessentials. These are derived as 
parameter estimates for a system of demand equations imposed on the panel of household 
budgets in chapter 8.  
 The results with regard to individual products in panel A demonstrate that the fiscal 
measures of 1832-4 effectively doubled the tax on bread and drink and trebled those on fuel 
(with milling and fuel being only taxed at the local level in the preceding years). Out of these, 
coal was most heavily taxed, but even the excise on bread was two to three times that on meat 
or sugar. Likewise, during the years in which a national tax on fuel existed (up to 1822 and 
from 1834) the tax on peat was only less than half of the duty on coal, constituting a clear 
incentive. As the political process reflected, the impact of the first 1852 reform compromise on 
the excise on pork and mutton was limited. By contrast, without the national milling excise the 
charge on bread collapsed after 1855. With the 1851 Municipal Law having already restricted 
surcharges, during the remaining decade of restricted local autonomy only a 2 percent tax 
margin on bread remained. The changes of the 1860s, in turn, were characterized first of all by 
the large effect of the abolition of fiscal charges on the cost of coal, cutting prices by over a
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Table 7.15. The effect of excises on prices and household expenditure, 1817-1893 
 
  1817-1829 1830-1832 1833-1855 1856-1865 1866-1893 
 
A. Tax pressure, local and national excises 

Bread (milling) 10.3 6.9 13.0 1.8 0.0 
 Wheaten 11.2 7.6 14.5 2.1 0.0 
 Rye 8.4 5.6 10.3 1.3 0.0 
Meat (slaughter) 3.8 4.4 4.7 3.4 2.0 
Fuel 12.1 6.7 25.5 24.7 0.0 
 Peat 8.4 5.5 20.1 14.5 0.0 
 Coal 21.7 10.7 35.6 37.0 0.0 
Soap 2.0 0.0 19.5 23.3 32.4 
Sugar 2.6 4.7 5.3 20.8 25.3 
Beer 17.9 21.4 20.6 13.2 11.0 
Drink 14.7 14.8 32.2 54.2 65.2 
Wine 27.3 22.4 26.4 31.9 23.5 

Expenditure (fl) 296.98 296.76 319.95 357.19 474.74 
All excises (fl) 35.11 33.23 46.10 41.15 46.15 
Id. selective (fl) 20.61 16.78 28.96 20.03 16.22 
 

B. Changes in net household expenditure due to fiscal changes at indicated transition years 

Transition years: 1829 1832-1834 1855 1864-1865 
Actual excise payments between: 1830-1831 1835-1854 1856-1863 1866-1893 
Counterfactual measured between: 1823-1828 1830-1831 1835-1854 1856-1863 

Average consumption pattern 
% total effect  1.3 -4.2 3.4 2.1 
% nonessentials  1.9 -6.1 5.0 3.0 

Selective consumption pattern 
% total effect  1.7 -4.0 3.8 2.3 
% nonessentials  2.4 -5.9 5.6 3.4 
 
Notes to panel A: tax pressure was derived as the ratio of excise revenues to estimated consumer expenditure. Only the impact of 
the national excises on milling and fuel was computed directly from the ratio of the excise per unit and average prices. For other 
national excises representative prices are impossible to establish (wine, beer, drink and sugar), or excise revenues are a composite 
of different rates (meat). Likewise, in the case of local excises only calculations based on aggregate revenues are feasible. The soap 
excise was reintroduced in 1832, but during this first year only yielded half of the revenues by 1833.Thus it was omitted from the 
results and the third fiscal regime starts from 1833. The reason for low rates on soap and sugar between 1817 and 1829 lies in their 
partial absence; there was no national excise on soap between 1823 and 1831, nor one on sugar between 1814 and 1818. 
Notes to panel B: the ‘selective consumption’ pattern assumes households to have consumed no wine and a third of the average 
consumption per head of meat, sugar and drink. Percentage changes in net household expenditure computed as the difference 
between actual and counterfactual excise payments relative to net expenditure during the current fiscal regime (‘actual payments’). 
Counterfactual excise payments are those under the preceding fiscal regime at the average expenditure level of the current regime. 
‘Nonessentials’ are all other outlays besides food, rent, fuel and soap. The consumption effect on nonessentials is obtained by 
applying expenditure shares from data appendix E (1853-63 sample) and demand elasticities from chapter 8. 
Sources: gross household expenditure (equal to earnings) as in figure 7.6; tax revenues from the dataset summarized in Smits et 
al., Dutch GNP, 175-6; prices for bread and fuel from data appendices B, C and F; estimates of aggregate consumer expenditure 
from the National Accounts database (Smits et al., Dutch GNP, 58, 160-2); household budgets: data appendix E; effective excise 
on excises on milling and fuel from annex 7.1 and Jansen, Industriële Ontwikkeling, 340-1. 
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third. Parallel to this, the table shows the strong increase in the duties on sugar and drink 
implemented to compensate for the loss of revenue. 
 The second panel of table 7.15 illustrates that the effects of the squeeze from 1832 on 
consumption were significant.109 Overall household consumption is likely to have fallen by 
some 4 percent. As expected, effects were stronger for nonnecessities. By stabilizing their 
intake of staple foods, working families were forced to cut back on such items as textiles, 
sugar, durables and services. As a result, the inferred effect on the consumption of income-
elastic nonessentials―at this time claiming some 20 percent of household expenditure for 
families in work―amounted to some 6 percent. By contrast, food consumption contracted by 3 
percent and that of staples even less. These are results for a comparison with the fiscal regime 
started in 1829, involving the haphazard revoking of the milling excise reintroduced only six 
years earlier. Yet even relative to the earlier post-Batavian compromise with the south the 
effect is substantial. Of course, the proceeds of taxation did not disappear from the economy 
but were redistributed. Yet given the distribution of bond-ownership this meant that these 
landed with a group that was much smaller and had a low marginal rate of consumption, 
while investment-demand was low. Since this was driven by competitive costs and a lack of 
productivity growth, forces affected by the nature of taxation, redistribution added to the 
slowing of nonagricultural growth. 
 What had been shifted upward at a stroke in the 1830s took a much greater effort to 
reverse in the 1850s and 1860s. With interest payments at mid-century still claiming over half 
of all central outlays, all fiscal measures were up against the demand for funding. Even so, the 
abolition of the milling excise, the preceding repeal of that on mutton and pork and the 
abrogation of the local surcharge on bread reversed most of the earlier squeeze. The abolition 
of the excise on milling alone raised the overall net expenditure of working households by 
some 3.5 percent, while outlays on nonnecessities are likely to have expanded by at least 5 
percent. In absolute terms, the measures of 1832-4 had raised duties for the average household 
by 12.21 guilders (as measured over the next two years). These now declined by 9.78 guilders. 
And even if the fiscal changes of the mid-1860s were largely redistributive, these, too, added 2 
to 3 percent to what by now were faster rising wage incomes. In fact, after a fall in the first 
three years (by 5.80 guilders per household compared to 1862-3), the sum of excises for the 
average consumption pattern increased. Yet under the assumption of a lower consumption of 
drink and sugar (with admittedly arbitrary cuts) this for some time continued its decline. Still, 
even for the average taxpayer the share of excises in income stabilized before the strong 
decrease of the 1890s, as wages increased. This even held as wage gains slowed in relation to 
general deflation and the strong growth in nonagricultural labor supply as a result of high 
internal migration after 1880. 
 Given the fiscal capacity of the state—with overall redistribution never much above 11 
percent of domestic product—nineteenth century fiscal demand shocks had an only limited 
scope. While the debt problem was huge and affected the economy through crowding-out 

109 As the extensive regulation of the production and transport of taxed goods reflects, tax evasion was significant, especially 
in rural areas. Based on a confrontation of regional production and consumption according to the tax returns, Van Zanden put 
evasion for milling and slaughter around mid-century at 10 to 15 percent, having been as high as 20 to 30 percent after the 
introduction of national taxation in 1806 (Economische Ontwikkeling, 93, 101-2; ‘Opkomst’). However, tax returns here are used 
to measure the extent to which actual duties paid reduced net expenditure. 
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and effects on markets for individual products (which we will find to have been of great 
importance), relatively little of it worked through aggregate taxation. This is also the reason 
why, in the absence of inflation and with low income growth, it took so much time to bring 
it under control. Yet within these bounds the effects of the fiscal policy shifts analyzed were 
significant. Supplementing the earlier historiographical focus on the liberal reforms from 
1852, the outlays of working households were shown to have been most influenced by the 
haphazard measures of the 1830s. Only three decades later were their effects fully reversed. 
Not coincidentally, those decades coincided with stagnation in domestic demand, declining 
rates of rural-to-urban migration and clear turning points in poor relief. Revisiting the 
problems that had held from the late seventeenth century forward, all of these changes were 
most manifest in the urban west. That still does not make taxation the cause of the economic 
slowdown. Yet the chronology of for instance changes in poor relief—with a clear increase 
after 1834 and a lasting decline after 1855—suggest that its influence was more than 
marginal. Similarly timed reactions in consumption feed the same notion. The turning point 
towards a higher share of rye in grain consumption can be traced to the mid-1830s, just as the 
definitive turn towards wheat started from the mid-1850s. The larger effects in the structure 
of consumption that these outcomes seem to imply may be explained from a limited 
manoeuvrability that would be imposed by even more dominant expenditure shares for 
basic foods and rents in the case of near-subsistence incomes.110 Given the trend changes in 
elementary aspects such as stature and caloric intake, such restraints are likely to have been 
increasingly relevant to a large part of the Dutch population from the later part of the 1830s. 
High excises, peaking prices and the lacking possibilities for self-provision or substitution 
other than through an enhanced use of potatoes are likely to have made choices especially 
hard for urban families. 
 Those same arguments also enhance the significance of the reversal in excises. Apart 
from the strong increase in the consumption of wheaten bread from the mid-1850s (especially 
outside Holland), we will see a similarly spectacular increase in the consumption of coal 
directly after excise repeal. As such, fiscal reform added to wider institutional shifts taking 
place; from cheaper inputs due to liberalization in trade and transport to the deregulation of 
production methods still to be discussed. Moreover, without a comparative advantage in 
industrial exports the domestic market was essential to industrialization. Still, even then it 
remains that changes in taxation only generated one-off effects, not a dynamic increase. In 
consequence, excises alone cannot have functioned as a decisive factor in the transition to 
faster growth in the way suggested by Smits et al.111 The dynamics of labor productivity and 
its effect on wages and the volume and structure of consumption here was essential. But high 
taxation before the mid-1860s did sustain the cost of labor and, as will emerge, restrained the 
choice of production technology through rules, local collusion and the cost of coal. Moreover, 
in a nineteenth century context tax changes had a stronger impact on the urban economy as a 
result of rural evasion and self-provisioning in grains, meat and peat. This, too, had altered the 

110 For similar conclusions see Lluch et al., Patterns, a World Bank study on the evolution of patterns of household saving and 
consumption for seventeen economies with levels of per capita national product that span the development spectrum. 

111 However, the important peremptory point here was that from the abdication of Willem I forward, parliament no longer 
perpetuated the traditional approach of addressing the debt problem through further increases in taxation. Instead, it adopted 
restructuring and expenditure cuts, followed from the mid-1850s by on balance lower taxation. 
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equilibrium between town and country, precisely at a time when labor intensification in 
agriculture boomed.  
 
 
 7.5. Industrialization and the fuel excise 
 
Based on an analysis of international and regional prices, chapter 5 concluded that a Dutch 
comparative disadvantage in the cost of industrial inputs was strongly concentrated in the 
price of fuel. Different from what the revisionist literature headed by Griffiths suggested 
this was not the result a transport system that failed in a comparative sense (with the nature 
of Dutch natural endowments as given), but of the critical importance of bulk-to-value 
ratios in all forms of transport before motorization and declining international freight rates. 
Domestic markets for non-imported products with the same characteristic were also poorly 
integrated. Although distributed differently, regional price gaps for indigenous peat were 
even wider than those for coal, while the dependency on domestic potato harvests and 
failing arbitrage enhanced especially western shortages during the food crises of the 1840s. 
Only in spring 1847, with monthly market prices at over 6 guilders per hectoliter (over three 
times the average for the preceding decade), did significant flows between Holland and 
Overijssel emerge. By the same token, in the 1820s prices for coal in those Belgian provinces 
that also lacked mineral reserves were lower than those in the Dutch eastern and northern 
provinces, but close to those of the coastal rim. Here, too, the high bulk-to-value ratio and 
the dependency on overland transport were determinant factors. Lastly, the influence of 
taxation on the persistence of comparatively high prices for coal was found to be large. Once 
local and national excises are deducted from these, it emerges that convergence between 
Dutch market prices and international export prices started well before the faster decline in 
freight rates from the 1860s. 
 The by far largest element in this fiscal distortion was the national excise on coal that 
prevailed between 1834 and 1864. After the Batavian years, a tax on fuel had existed up to 
the 1821 renegotiations with the south, at which time this was traded-off against the return 
of the milling excise. As part of the fiscal squeeze after the Belgian secession, a fuel tax was 
reintroduced at much higher rates in 1834. As such it held an early place in the retardation 
literature and for obvious reasons: its potential effect on the use of steam power and of new 
coal-fired boilers and ovens in industry. Starting with contemporary pamphlets striving for 
its abolition, successive early analyses emphasized the supplementary cost effects of the 
excise on coal in a situation already dominated by import dependency and ‘entrepreneurs 
averse to all things new’.112 By pushing up the cost of production, high coal prices were held 
to have lowered the returns to mechanization or hotter ovens (particularly in metals, food 
and ceramics), thus lowering competitiveness. This would be all the more relevant in view 
of the decline in output prices and the pressure on costs we now know to have prevailed. 
Yet after J.A. De Jonge first questioned the quantitative impact of abolition on account of the 
ex-post restitution granted to an extensive list of industries, a revisionist position 

112 An example is the 1862 pamphlet by Venema, ‘Over den turfaccijns’. The quote is from Brugmans’ 1925 dissertation, 
Arbeidende Klasse (42, 51-2). Also see his 1961 opus magnum, Paardenkracht (213, 224); and Wieringa, Economische Heroriëntering 
(from 1955, page 9). 
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emerged.113 Its strongest articulation came in a 1973 paper by Teijl. This sought to quantify 
the impact of the coal excise by comparing national tax rates with a range of hypothetical 
coal prices and industrial cost shares from 1922 and 1931. On this basis it was concluded 
that for corporate users who could not claim restitution, the coal excise at most amounted to 
five percent of average production costs. For businesses that did enjoy exemption it was 
even stated that ‘the calculated percentages were so small that these can hardly be 
considered a cost factor of any significance’.114 
 With the rise of the comparative cost hypothesis from the late 1970s, the consensus has 
emerged that the delayed introduction of steam power was driven by relative input and 
factor prices. Bos and Griffiths believed the essential factors in this process to have been the 
high comparative price of coal and the difference in wage levels between the inland 
provinces and the western core.115 As a result, steam power remained strongly concentrated 
in drainage (with very large machines and scale-effects) and in subsidized industries, 
especially sugar-refining. In this line of argument, it was only when coal prices came down 
and wages began to increase that mechanisation accelerated and the closing of the gap with 
neighbouring countries began. Yet for all its emphasis on comparative costs, the literature 
has remained tacit on the role of the fuel excise and has paid scant attention to its regulative 
and administrative burden. As the story of Pieter van Dooren in chapter 5 illustrated, 
registration and the claiming of exemption were burdensome and negotiations with local 
authorities strapped for tax revenues often dragged on, creating uncertainty as regards costs 
and returns on investment. Nonetheless, since comparative costs were discussed only in 
terms of overall prices, the revisionist literature implicitly accepted Teijl’s judgment. 
However, for empirical reasons alone this is an unsatisfactory position. Teijl’s effort did not 
feature actual but projected prices, used twentieth century industrial cost shares, ignored 
local excises and was inaccurate in its microeconomic assumptions (see below). The wider 
data gathered since allows us to fill these gaps and revisit his conclusions: is there a case for 
an influence of the fuel tax on the consumption of coal beyond an acknowledgment of its 
administrative burden?  
 Before exploring the numbers of nineteenth century cost structures and the gritty 
details of measuring the excise effect, it makes sense to first trace the stylized facts of fuel 
consumption, prices and technology. Like Teijl, I will not attempt to establish the actual 
welfare effects of the fuel tax, but instead focus on its likely effect on the consumption of 
coal. First, as figure 7.7 makes clear, there should be no doubt about the large positive 
change in the consumption of coal and the decline in the use of peat in the wake of the 1864 
abolition of the excise. Between the introduction of the excise in 1834 and the political 
decision for this to be rescinded in 1863, the per capita consumption of peat increased by 1 
percent and that of coal by 4 percent per year. In the years up to 1870 (when prices again 
increased in response to the Franco-Prussian war), coal consumption then expanded by 10 
percent per year, while that of peat declined. In absolute terms, the per capita use of coal 

113 De Jonge, Industrialisatie, 319, who subsequently argues that the ‘significance of abolition rested in the liberalization of 
trade and the repeal of formalities in storage and resale.’ 

114 Teijl, ‘Brandstofaccijns’, quote from page 172. 

115 Bos, ‘Factorprijzen’; Griffiths, Industrial Retardation. 
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Figure 7.7. The per capita consumption of coal and the share of peat, 1814-1913 
Note: consumption in kilos; heat conversion values at 7,500 kcal per kilo (coal) and 187.5 kcal per standard barrel (peat). 
Sources: consumption estimates are part of the national accounts database and combine the revenues from the national fuel excise 
(Bescheiden I and II) with reconstructions of net imports (coal) and domestic production (both). For a survey see Gales and Smits, 
‘Ontwikkeling’. ’Original estimates of production by Gales, ‘Mijnbouw’ (coal) and Gerding, Vier Eeuwen (peat, adjusted). Net 
imports from Horlings, Economic Development and Smits, Economische Groei, appendices.  

 
increased by 7 kilos per year during the period of high excises. This number then jumped to 
35 kilos up to 1870 and a consistent 23 kilos up to 1913. 
 Any case against a general effect of the excise would have to argue that these changes 
resulted from parallel influences. There is evidence of this kind (see below), but it cannot 
account for the sudden change in consumption or the larger part of the underlying fall in 
prices observed. The more relevant possibility would be that the increased demand derived 
from formerly uncompensated households only, which is what Teijl argues. However, there 
is no a priori evidence for such an extreme differentiation in the impact of the excise. While 
it existed, the consumption of coal with partial exemption rose faster than that without 
compensation, but not nearly to the extent that is implied by Teijl’s argument.116 Moreover, 
the largest part of the increase in industrial use was in gas, subsidized sugar refining and 
railways. In 1856, these sectors accounted for 40 percent of the consumption of coal under 
exemption and 22 percent of the total. 
 Secondly, as table 7.16 makes clear, the fuel excise was high and without restitution 
resulted in strong price incentives. It not only raised the absolute price of coal, but also its 

116 Consumption under restitution increased from 189 to 519 thousand, that without exemption from 142 to 320 thousand tons 
(Teijl, ‘Brandstofaccijns’, 162). Between 1863 (the last full year of the excise) and 1865-9, overall consumption increased by 83 
percent (to 1.56 million tons). If this must be accounted for only from non-exempted use this would have had to triple. 
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cost relative to peat. National taxation had already done so up to 1822, but the 1834 law 
further enlarged that influence. From the multiple rates that applied to different types of 
peat and coal, annex 7.1 calculates the consumption-weighted average of national duties 
and subdivides total receipts from municipal taxation into those for coal and peat. To this 
effect, it specifies four periods that correspond with intermediate adjustments. As 
summarized in table 7.16, the results make it clear that the effective rate of taxation on coal 
amounted to over a third of market prices. And while by this standard the difference 
between the excise on coal and peat was already substantial, when expressed in terms of 
energy equivalents that same difference widens even further. On discussing the fuel tax in 
his extensive history Dutch of peat production, Gerding wonders why, in contrast with the 
protests against the coal tax, no similar objections were raised by peat producers, given that 
this sector was also confronted with the excise.117 Here, clearly, is his answer. The relative 
rates of the fuel excise acted as a behavioral tax. In addition, the way in which these taxes 
were levied also differed: the excise on peat was imposed at the source, which meant that 
trade and consumption were not hindered by it, whereas the excise on coal was paid for by 
the consumer, which resulted in the trade and transport of coal being strongly regulated. 
The peat sector profited greatly from this implicit protection: in the northeast new 
production areas were developed through the digging of new canals. In short, fiscal law 
clearly distorted the equivalence in prices, which, as Sneller already asserted in 1946, had 
been reached by the second half of the eighteenth century.118 Earlier, that same effect was 
also reflected in the much closer relative prices during the 1820s, when a national excise was 
absent (table 5.6). 
 A third implication of the taxation of fuel, working through the persistence of local 
excises, was that the integration of regional markets for coal was halted. This affected prices, 
regardless of the extent of eventual restitution. With local excises being higher in the west, 
municipal fiscal autonomy directly influenced mark-ups. In addition, so as to prevent 
evasion or fiscal arbitrage the trade and transport of all products subject to excises was 
tightly regulated. Due to the variety in product specifications and measurement units 
(involving volume to weight conversions), homogeneous price series to measure the 
variation in prices are hard to obtain. Yet for eight regions these could be reconstructed. On 
this basis, figure 7.8 shows the standard deviation in coal prices.119 Changes in the national 
excise of course did not raise the variation in prices. Yet as the average price goes up with an 
increase in taxation, the coefficient of variation would fall (the reverse applied after 1864). 
This is the reason why the standard deviation is used. 
 What the figure shows is that after some degree of price convergence that came with the 
access to the southern mines in the 1820s, the shift in import dependency and transport 
routes caused by the Belgian secession led to significantly wider differences in local prices. 
Gradual integration and a resultant correction of this shock then do take place. However, 
that integration strongly accelerated with the abolition of the national excise and all local

117  Gerding, Vier eeuwen, 337. 

118 Sneller, Geschiedenis, 90, 109. 

119 According to the 1862 SSJB (115) and the Bescheiden for 1861 (184-5), one hectoliter of standard maatkool weighed between 
75 and 80 kilo. From this, a general conversion value of 1290 liters per ton was inferred (77.5 kilo per hectoliter). On the 
variety in sources and series see data appendices B, C and F. 
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Table 7.16. The excise on coal and peat, 1834-1864 
 
 1834-1837 1838-1841 1841-1857 1858-1864 
 
Coal (fl per metric ton) 
Average national excise 6.02 5.60 5.60 5.60 
Average local excise 1.55 1.21 1.13 0.92 
Average market price 18.85 18.73 19.74 17.60 
Rate of taxation (%) 40.2 36.4 34.1 37.0 
Total excise per 106 kcal (cents) 101 91 90 87 
 
Peat (cents per standard barrel of 200 liters) 
Average national excise 6.69 6.69 5.53 5.53 
Average local excise 1.60 1.24 1.16 0.95 
Average market price 35.5 37.0 37.0 44.5 
Rate of taxation (%) 23.4 21.4 18.0 14.6 
Total excise per 106 kcal (cents) 44 42 36 35 
 

Sources: annex 7.1 (excises); data appendices (prices). Heat conversion values used are 7500 kcal per kilo for coal and 187.5 kcal 
per double hectoliter (Dutch standard barrel) for peat (Teijl, ‘Brandstofaccijns’, 180-1). 

 
duties in 1864-5. Within a decade, the average deviation fell from 5 to less than 2 guilders 
per ton, with market prices that declined from 13 guilders in the mid-1860s to an average 8 
guilders in the 1880s.120 What should be noticed here is that the decline in the spread of 
prices was much larger than what can be accounted for on the basis of the level of the 
municipal excise alone. 
 The parallel decline in the level and regional spread of coal prices from the 1860s also 
brings us back to the issue of wider influences on prices and consumption. Chapter 5 
already made the point that the lifting of excises cannot account for the full decline in prices 
observed, with fiscal changes accounting for 51 percent of the overall decrease in the Dutch 
price gap between the 1850s and the 1900s (6.62 out of a total decrease of 12.93 guilders per 
ton). The wider principal force here was a decline in international transport costs. As Harley 
has shown, the largest decline in these costs occurred between the 1860s and the 1890s, with 
an overall decrease of 55 percent.121 However, the development that is likely to have had the 
strongest effect on the regional spread in prices and the comparative cost of coal was the 
enhanced access to German supply. The first significant event in the integration of coal 
markets was the connection with the German railway network in 1856, which made it 
possible to import coal without transshipment.122 Moreover, the following period also saw 
the structural expansion of the German mines in the Ruhr area, which were situated relatively 
close to the Dutch market; even more so in the specific case of the eastern provinces. The 
delay in establishing this link had resulted from the tense relationship with Prussia during 

120 See the national prices tables, series 60. 

121 Harley, ‘Coal Exports’. 

 122  Nusteling, Rijnvaart, 27ff. 
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Figure 7.8. The standard deviation in regional coal prices, 1814-1913 (in guilders per ton) 

Note: based on series for South-Holland, North-Holland, Utrecht, Zeeland, Overijssel, Gelderland, North-Brabant and Limburg. 
Sources: data appendices B, C and F. 

 
the 1830s and 1840s over transit tariffs and competition in Rhine shipping.123 Although, as 
argued, freight rates for rail transport would only gradually become competitive, the result 
of these changes was a shift in the spread of prices and the evidently enhanced use of 
German coal in the west that is reflected in the records of welfare institutions, municipal 
public services and the navy shipyard.  
 As the last of essential background changes we should consider that in the original 
target variable of the debate: the use of steam power. Based on the relevance of coal to a 
much wider range of industrial sectors and processes, and with the role of steam power as a 
general-purpose technology emerging much later than has long been held, chapter 4 made 
an effort at arguing steam capacity to be a poor indicator of nineteenth century 
technological change. In the Dutch case, this even applies when the large capacity installed 
in drainage is removed. In fact, the wider application of coal and the late development of 
smaller horizontal machines with much faster rotations prompted the notion that the use of 
coal itself is likely to offer a broader standard. This idea, in turn, was based on the point 

 123 On Dutch-Prussian controversies over the taxation and regulation of Rhine trade and transport from the 1831 Treaty of Mainz 
forward see Ratté, Nederlandse Doorvoerpolitiek, 102-8; Boogman, Nederland, 71-8; Nusteling, Rijnvaart, 8-12. Main points of conflict 
were the resistance of staple trade against the possibility of free entrepôt, the monopoly of Dutch shipping guilds and Willem I’s 
interpretation of the freedom of trade ‘jusque à la mer’ specified by the 1815 Treaty of Vienna as meaning that regular import 
tariffs could be levied up to the point up where tidal movements prevailed. The 1831 Treaty made several first changes, but on 
account of Dutch traditional interests the dispute dragged on across the treaties closed in 1837 and 1839 (revoked by Prussia in 
1842) and into the 1840s, until the liberal reform of tariffs and regulation that was completed in 1850. 
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originally made by Paul David that the cost of coal was strongly complementary to capital 
inputs: without competitive prices for coal, applied technological change was simply not 
forthcoming. This being the case, it was also shown that the specific industrial use of coal is 
likely to have accelerated after 1860. 
 Even so, given the traditional focus on steam capacity and its close registration, it is of 
interest to see how its development fitted that of coal consumption. As reconstructed by 
Albers, available series on nominal horsepower installed before 1858 in manufacturing and 
construction are based on the provincial surveys of the steam boiler inspection authority 
(Stoomwezen). After 1879, information is derived from the annual reports of the inspection 
authorities published in the Staatscourant. Given that between 1859 and 1875 the Stoomwezen 
inspection registers for Limburg, Brabant and Zeeland are missing, observations for the 
intervening period were reconstructed from provincial surveys published in early statistical 
surveys. The results show that there was a clear relation between the structural decline in 
coal prices and the amount of horsepower installed.124 Lintsen has described in detail how 
after the preceding sluggish diffusion (concentrated in drainage and subsidized sectors), a 
change set in after the middle of the century; one that in his view is clearly linked to the 
development in the cost of coal. High coal prices as a result of policies to protect the peat 
industry (and the Belgian coal mines), of the underdeveloped nature of the coal market and 
of possible fiscal distortion therefore played an important role in the slow spread of the 
steam engine. The lower cost of investing in smaller horizontal machines again also featured 
in its acceleration.125 
 
With the basic facts in place, what remains is the core question: what was the role of the fuel 
excise in this process? Did the various aspects of taxation affect industrial consumption, and 
if so to what extent? The excise component of prices was large and the synchronicity of its 
abolition with a decline in prices and a general rise in consumption is undeniable, but did it 
influence the uptake of new production technology in spite of restitution? Since any answer 
to this will inevitably be compared to Teijl’s earlier findings, two preliminary observations 
are called for. First, due to a paucity of data and the measurement criterion used, Teijl could 
not take the effect of local excises, the relative price of peat and regulative distortions into 
account, but instead focused on the direct effect of the national excise only. Teijl’s results are 
revisited and improved upon through wider data, but other effects are also added. Second, 
Teijl’s criterion was the percentage of production costs made up by the national excise. 
Analyzed closely, the empirical core of Teijl’s argument was that, given the range of likely 
coal prices and the assumed share of fuel in production costs, the impact of the excise on 
average production costs was small. With formal restitution for most industrial sectors 
(between 80 and 95 percent of the excise, in 1857 changed to a standard 95 percent), the 
effect of taxation was deemed to have been without practical relevance to cost calculations 
of investing in steam.  
 The impact of the excise will be assessed in a different way here: through the effect of 
counterfactual no-excise prices on the consumption of coal, even though we will find that in 

124 Albers, Machinery Investment, 148-9. Correlations between steam capacity and the cost of coal and its price relative to that of 
peat are equal to -0.83 and -0.77 (measured between 1814 and the installation of the first electrical engines from 1885). 

125 Lintsen, ‘Land’, 191; ‘Stoom’, 120-4. 
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line with the wider empirical literature on the demand for energy and its relation with 
technology, conventional economic notions of price effects that are both linear and 
symmetric here are of limited pertinence. The reasons for preferring such an approach are 
theoretical and empirical. First, as noted earlier, Teijl’s method omits relative price effects, 
which are taken on board by using the weighted average excise for peat described. Second, 
use of the share of fuel in production costs as a yardstick fails to link coal prices to actual 
behavior—not a form of criticism, since in 1973 data on steam power and coal consumption 
were still lacking. This point is all the more relevant since microeconomic theory suggests 
that in deciding on production growth and investment in productivity-enhancing 
technology it is not average costs, but those at the margin that matter. Since the cost-
efficiency of steam-powered machinery or coal-fired ovens depended on the scale 
economies of an increase in production, such decisions should have been driven by the 
marginal market value of capital.126 This mattered with even greater force in a situation 
where, up to mid-century, prices for manufactures were consistently falling: characterized 
by low marginal costs, mechanized firms were prone to trading-off lower prices against a 
growth of production. 
 There is no sign of this in contemporary Dutch industry. The records of nineteenth 
century firms reveal the importance of start-up phases and mechanization as regards the 
development of costs. From well above the level of average costs after its inception in the 
late 1860s, marginal costs in the Nederbetuwsche sugar factory for example strongly fell in the 
1880s, in spite of parallel wage increases. This result was realized through productivity 
growth and efficiency gains in the use of coal: falling from 2.8 kilos per kilo of sugar in 1870 
to less than half of this around 1890 and 0.6 kilo in 1912. Likewise, it was only after 
mechanization in the mid-1870s had replaced a fifth of an earlier hand-woven output that 
the Leiden woolen textile works owned by the Krantz family was able to a realize a 
structural decline in marginal costs.127  
 The third and last fact to note is that for his purpose of calculating average cost shares 
Teijl used observations from 1922 and 1931. As the preceding observations already 
suggested, these cannot in any way be considered representative of the situation between 
1834 and 1864. By the 1920s industrial firms were mechanized, put out production volumes 
that allowed for extensive economies of scale and used equipment with a vastly enhanced 
efficiency of fuel consumption compared to the mid-nineteenth century. This structural 
difference is for instance illustrated by the fact that for two firms for which full operational 
details could be reconstructed between 1863 and 1913 there was a significant negative 
relation between the volume of sales and the cost share of fuel.128 By implication, Teijls’s 
range of cost shares (with only two industries above five percent) was simply too small and 
its average too low. Just how strong these early nineteenth century effects were is shown in 
table 7.17, which lists fuel cost shares calculated from the ledgers of actual nineteenth

126 See general introductory works on microeconomic theory such as those by Kreps, Course; or Mankiw, Principles. More 
specific on development economics and technology transition are for instance Foster and Rosenzweig, ‘Microeconomics’. 

127 RA Gelderland, Archief Nederbetuwsche Beetwortelsuikerfabriek 318-23, 446-52. GA Leiden, Archief Krantz, 710-1. Marginal costs are 
approximated as the ratio between the change in total costs and the volume of production.  

128 This is based on the same material as in table 7.20 below, which estimates concrete elasticities of scale with respect to labor, 
coal and raw materials in three industrial firms. 
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Table 7.17. The share of expenditure on fuel in production costs at the corporate level 
 
  1830s 1840s 1860s 1870s 1890-13 
 
Iron casting, Gelderland (IJzerhut)  33.5 
Vaassen rolling-mill*    37.5 
Iron casting, Leiden (Koninklijke)   24.1 
Machine works, Rotterdam (Fijenoord) 3.2 4.5 
Papermaking, Apeldoorn (peat)   10.4 
Cotton textiles, Enschede (Blijdenstein)**  21.1 13.9   
Beetsugar, Geldermalsen (Nederbetuwsche)   20.1 11.5 7.8 
Ceramics, Maastricht (Regout)     11.7  
Wool coloring/spinning, Leiden (Clos)   2.8 3.0 2.7 
Woolen textiles, Leiden (Krantz)    2.6 2.7 
Various textiles, Leiden (Le Poole)     9.4 
 
Note: * average for 1855/59/60; ** 1850 and 1860. 
Sources: Jansen, Industriële ontwikkeling, 283, 397; RA Gelderland, Archief Nederbetuwsche Beetwortelsuikerfabriek 318-23, 446-52; Van 
den Berg, ‘?’, 24-8; Van Maenen, Petrus Regout, 251-2 (1871-1878); GA Leiden, Archief Clos en Leembruggen, 5-17 ; GA Leiden, Archief 
Krantz, 431-74 ; GA Leiden, Archief Le Poole, 598; Griffiths, Industrial Retardation, 136; Fischer, Fabriqueurs, 272, RA Overijssel, 
Archief Blijdenstein-Willink, 50 (as cited in Ter Meer, Patroonvarianten, 34); Lintsen, ‘Land’, 200. 

 
century industrial firms. This is selective evidence of course, but it illustrates the early  
inefficiencies of coal consumption in iron casting, metal rolling, paper, cotton textiles and 
beet sugar, and their decrease with the growth of production. It also documents the large 
difference with textile firms (Clos and Krantz) that we pick up at a stage where these are 
already mechanized. And although Teijl did include a 20 percent cost share in his range of 
numbers, he labeled this ‘an extreme possibility’ and drew his conclusions on the basis of a 
5 percent share only. 
 With all this in mind, we can take the last step: how much did the tax matter? First, 
consider Teijl’s argument on cost shares. Table 7.18 decomposes average coal prices during the 
period of high excises into import prices, excises and other costs (including international 
transport), and relates these to hypothetical overall cost shares for fuel. In doing so, it uses the 
calculation of the average national and local excise in annex 7.1. Teijl’s argument came in two 
steps. First, based on hypothetical coal prices (net of the excise) that ranged from 5.63 to 18.75 
guilders per ton, he adopted a price share of the national excise between 30 and 99 percent. As 
the table shows, when using the same denominator actual coal prices suggest a markup of 42 
percent for national excises only and 50 percent when local excises are added to this. Second, 
Teijl applied these price shares to his twentieth century cost shares, with a preference for the 
lower range. This led to his conclusion that for producers not enjoying exemption fuel costs 
rarely exceeded 5 percent (which was simply what the data from the 1920s showed), whereas 
for those firms that did enjoy exemption the combined effect of these cost shares and the 
remaining part of his hypothetical mark-ups was so small as to have been insignificant to 
investment decisions. 
 Table 7.18 shows that, with the inclusion of local excises, adapted nineteenth century cost 
shares and actual prices, the total fiscal burden for firms without exemption is likely to have
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Table 7.18. The components of coal prices and their effect on production costs, 1834-1864 averages (in 
guilders per ton and percent of average production costs) 
 
  Dutch foreign national local rest of 
  market price export price excise excise gap 
 
Prices and cost components (fl/ton) 19.07 4.66 5.65 1.06 7.70 
As % of domestic price  100.0 24.4 29.6 5.6 40.4 
Id. net of national excise*  100.0 34.7 42.1 7.9 57.4 
 
Cost shares of individual components under varying assumptions on overall cost shares for fuel and restitution (%) 
Fuel 5% of costs  5% 1.2% 1.5% 0.3% 2.0% 
Fuel 10% of costs  10% 2.4% 3.0% 0.6% 4.0% 
Fuel 25% of costs  25% 6.1% 7.4% 1.4% 10.1% 
 
10% of costs, 90% restitution**  10% 2.9% 1.8% 0.3% 4.9% 
25% of costs, 90% restitution**  25% 7.4% 4.4% 0.8% 12.3% 
 
Notes: * this is the measurement definition adopted by Teijl on account of the fact that his cost shares from the 1920s no longer 
included taxes (‘Brandstofaccijns’, 168). The lower panel of the table builds on the normal decomposition approach (shares of 
actual prices); ** 90 percent restitution of the excise but not of the surcharge and stamp-duty and with the addition of 
administrative costs and interest loses at 10 percent of the restituted excise. Foreign export prices calculated as the average for 
Britian, Germany, France and Belgium (see table 5.4). 
Sources: prices as in figure 5.3 and table 5.4; excises according to annex 7.1. 

 
ranged between 2 and 9 percent (sum of columns 3 and 4).129 As for the effect of exemption, 
here we first have to consider the fact that surcharges and the stamp-duty were not liable to 
restitution. Limiting effective restitution to an average of 90 percent of the main duty, 
industries would still have had to spend between 2 and 5 percent of their total costs on 
taxation. Cost shares thus are likely to have been higher than Teijl asserted, even for firms that 
did enjoy restitution. This is relevant since, as we saw, in metalwork, early cotton textiles and 
start-ups in beet sugar, cost shares of 20 to 25 percent were a fact of life. Yet this still in no way 
clenches the argument. Although larger, these are limited numbers. The question therefore is 
at what level we would accept an effect to have occurred. Not only because of the issue over 
marginal costs and the likely substitution effect of the peat tax, but simply because of the 
missing link between costs and behavior. Given that we know coal to have been the largest 
component in the cost of producing steam (let alone just heat) by far, and fuel cost shares are 
unlikely to ever have exceeded a third, is there any value that we can accept as a relevant 
influence on industrial consumption and investment decisions? Moreover, the spread in coal 
prices already showed there to have been wider market distortions as a result of taxation.  
 
For these reasons I propose to use a different method. This is to obtain behavioral elasticities 
for the effect of price changes (both for peat and coal) on the national consumption of coal. 
By counterfactually removing net excises from prices for both types of fuel we can then infer 

129 Note that since coal prices at this time did include full or partially restituted excises, industrial cost shares before 1864 were 
higher than those used by Teijl on account of taxation alone. 
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the relative impact of taxation. The main problem with this approach is that in want of a 
breakdown of tax returns, it is not possible to distinguish between private and corporate 
consumption. Moreover, successive 1833, 1835 and 1857 laws amended the list of eligible 
manufactures, which was by no means exhaustive of all economic activity using coal. This is 
especially relevant in view of the earlier critique on the role of steam. The analysis of the 
coal excise has always been about its impact on investment in mechanization. However, coal 
was also adopted for its thermal qualities in the ovens and boilers of for instance ceramics, 
papermaking and brewing. These circumstances imply that no separate parameters can be 
established for private and corporate consumers. The other main issue that is central to the 
question on the effect of the tax is that, even when separating out non-restituted duties and 
acknowledging the role of administrative costs and time-lags, we will never be able to 
determine the effective extent of restitution and thus the final rate of taxation at the local 
level. What we can do is vary our assumptions on the average extent of the excise and apply 
these to all consumers. 
 The standard approach of the economic literature in estimating demand functions for 
energy bearers has been to apply the partial adjustment model used earlier in chapter 3 to 
capture agricultural output response. This leads to the use of loglinear specifications, where 
the demand for oil, gas or coal in individual countries is explained from own prices, 
domestic product and, to a varying extent, prices of substitutes, a time-trend and the lagged 
dependent. Applied to time-series or panel data, elasticities with respect to prices and 
income are derived directly from this. In those cases where a lagged dependent is included, 
a distinction is made between short- and long-term elasticities. Where this is not included or 
other specifications are used (such as error-correction or Stock-Watson modelling), varying 
time lags on own-prices are explored on their effect on the size and significance of the 
estimated price elasticity.130 
 The results, which largely pertain to the demand for oil, are characterized by very small 
and largely insignificant short-term elasticities (which are negative, as theory predicts) and 
more stable and larger, but still inelastic values for the longer term. In a comparative study 
for 23 industrialized countries between 1971 and 2003, Cooper found an unweighted 
average of -0.05 for the short-term and -0.21 for the longer term, with highest values of -0.45 
for the U.S and -0.57 for France.131 For developing countries, Dahl surveys all individual 
country studies on total oil demand and oil demand by major sector, while Ibrahim and 
Hurst estimate aggregate demand functions for energy and oil for 13 economies during the 
1970s and early 1980s. Their results similarly show a strong link between levels of income 
and aggregate energy demand, but modest price elasticities.132  
 In the specific case of coal, the problem of using the price elasticity for industrialized 
countries (including the Netherlands itself) as a standard is that this has been increasingly 
used as a mean to generate electricity only, rather than as a consumer or producer good. 
This makes its demand fully inelastic. The principal developing countries where this is still 
different are India and China and these therefore dominate in analyses of coal demand. 

130 For a methodological survey of energy demand analysis see Ryan and Plourde, ‘Empirical Modelling’. 

131 Cooper, ‘Price Elasticity’. 

132 Ibrahim and Hurst, ‘Estimating’; Dahl, ‘Survey’. This finds average own price- and income elasticities of -0.34 and 1.32. 
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Burke and Liao estimate the price elasticity of demand for coal in China using a panel of 
province-level data between 1998 and 2012. They suggest that in recent years this was 
between -0.3 and -0.7 when responses over two years are considered, having been at the 
lower end of this range before. In addition, they also obtain consistently elastic income 
effects (between 1.2 and 1.7). Using error-correction modelling and time series data from 
1953 to 1992, Masih and Masih find a long-price elasticity between -0.26 and -0.82.133 For the 
other main user of coal, India, Kulshreshtra and Parikh estimate structural relationships 
between 1970 and 1995. Their results suggest that the demand for coal grew proportionately 
with output in industry and even stronger in power generation, but price elasticities again 
were modest.134 All said, the empirical evidence for modern industrialized and developing 
economies suggests that when the demand for energy is modelled through behavioral 
parameters in a time series model, this is characterized by elastic income-effects and low 
own price elasticities. These are truly small in the short-run and robustly inelastic in the 
longer term, with some evidence for developing countries that specific values for coal are of 
a similar order of magnitude. 
 Annex 7.2 replicates the standard approach of energy demand-analysis with respect to 
the consumption of coal in the Netherlands between 1816 and 1913. For a loglinear 
specification in levels that includes own-prices, prices for peat as the dominant substitute, 
the lagged value of the dependent and (alternatively) domestic product, population and real 
industrial value added, it establishes high explanatory values and robust own-price 
elasticities between -0.36 and -0.43 for a response up to two years. When this is changed to a 
five-year compounded value, this range increases to -0.86 and -0.95, both with and without 
the inclusion of a lagged dependent (which is insignificant). With coal consumption at very 
low values for a long time (increasing from some 40 kilos per head in the post-Napoleonic 
years to 250 kilos just prior to the abolition of the excise), income effects are large. In this 
specification, prices for peat are also found have a significant influence on the use of coal, 
with parameters between 0.74 and 0.95. Importantly, these outcomes are specific to 
estimates that are limited to the period up to the abolition of the fuel excise and the 
following years of adjustment (up to the renewed increase in prices from 1870). Extending 
observations to 1913 or backward to earlier decades lowers all price effects and to a lesser 
extent that of domestic product. 
 However, although methodically in line with most of the existing work and delivering 
plausible results, all of these level-estimates must be treated with reserve. They are built 
upon the assumption of stationarity in the data, and when this is tested for (by means of the 
standard augmented Dickey-Fuller test) this turns out to be rejected. Formally, the series are 
cointegrated of the order one, with only prices for peat and those for coal before the mid-
1860s lacking the additional influence of a time-trend. Re-running the estimates with all 
variables expressed as first differences does again lead to robust and correctly signed 
parameters. However, the overall explanatory power is significantly reduced and parameter 
values are also lower. Less so for the own-price elasticity of coal, which falls to between -
0.66 and -0.72, more so with respect to the cross price-effect of peat prices, which reduces to 

133 Burke and Liao, ‘Price Elasticity for Coal’; Masih and Masih, ‘Error-correction Modelling’. 

134 Kulshreshtra and Parikh, ‘Modelling Demand for Coal’. 
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0.34. Moreover, measured in terms of changes, statistically significant effects of production 
or population are absent; although at 1.24 the size of the former is plausible. Thus, in the 
end the notion of a modestly inelastic own price elasticity is upheld, whereas the effect of 
prices for peat on coal consumption is likely to have been more limited than initially 
suspected. 
 Yet as we saw earlier, the fact of the matter is that the chronology of coal consumption 
shows a very strong and abrupt increase during the second half the 1860s. This can only 
have been the result of the repeal of the national and local excises on coal and their effect on 
absolute and relative prices. Indeed, when measured up to the renewed rise in coal prices 
that came with the 1870-1 Franco-Prussian War, the changes in consumption and prices 
imply a point-elasticity of 1.51.135 And when this estimate is pushed beyond the incidental 
high prices of the early 1870s to include the full decline of coal prices under the influence of 
international transport costs, similar or even higher values emerge. Of course, over such a 
longer period the demand for coal will also have been driven by the energy-using expansion 
of economic activity itself. But then this is also the more general point: excise repeal did not 
just trigger a price shock, but together with wider forces that acted to lower prices caused a 
structural break in consumption. Moreover, according to the national accounts the same 
change closely corresponds with the emergence of faster industrial growth. The historical 
outcomes are much higher than would result from inelastic effects, suggesting an earlier 
technological hold-up. The probably less elastic nature of demand from the 1870s also found 
points in this direction. 
 The key point here is that such findings tie in with notions of nonlinear effects that have 
come to dominate the literature on energy demand. That is, the impact of trend price 
changes on consumption, technology and macroeconomic growth are found to be persistent 
or structural in nature. In an analysis of oil demand in the OECD countries across the price 
shocks of the 1970s and their dissipation in the 1980s, Dargay and Gately use decomposition 
methods to model the separate effects of increases and decreases. Their findings lead to a 
rejection of symmetry of response, with technological and substitution mechanisms causing 
the return of real oil prices to their pre-1974 level to have a much smaller effect. Whereas 
price increases reduced demand substantially, price cuts did not nearly reverse this process 
to the same extent. Likewise, in a panel data study of the effects of price volatility for 16 
countries between 1980 and 2012, Jobling and Jamasb show a heterogeneous response to 
price shocks, with developing countries having stronger income and substitution effects.136 
The other way round, in the presence of non-competitive pricing (or outright stimulation) 
the discovery and exploitation of natural resources in a number of cases is known to have 
had structural consequences for energy demand at the national level. The most (in)famous 
example here probably is that of the unlimited exploitation and cheap corporate supply of 
Dutch natural gas. Between 1963 and the early 1970s this raised energy-intensity (the value 
of energy relative to domestic product) by half, making the Dutch economy one of the most 
energy-using economies in the world, at a level much above that in the rest of Europe. This 

135 This compares logarithmic changes in average prices and consumption during the first five years after the abolition of the 
fuel excise (1865-69) with values for the same preceding period (1859-1863). 

136 Dargay and Gately, ‘Imperfect Price Reversibility’; Gately and Huntington, ‘Asymmetric Effects’. 
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in turn persisted precisely until the oil price shock from 1973 and the self-inflicted erosion of 
the external terms of trade.137 
 The point of expanding on these stylized facts of postwar economic history is of course 
that the mechanism identified is likely to have a more general appeal. Given the 
complementarity of coal with nineteenth century technology, productivity and investment 
that is the central thread of the industrialization literature on the role of energy, a structural 
decline in coal prices is likely to have had a lasting influence. Apart from the peaks induced 
by the Crimean conflict of the mid-1850s and the 1873 crisis, the only major change in Dutch 
nineteenth century coal prices was the pervasive 70 percent decline that occurred between 
1860 and the mid-1880s. And it is at the start of this that we find a shift in the growth of the 
consumption of coal. By contrast, there is no such development during the period in which 
producers are assumed to have enjoyed effective restitution. To isolate the role of taxation in 
this process and to establish its impact across the preceding period of high excises, a 
counterfactual was constructed that reduced prices for coal and peat with the rate of local 
and national user taxes. After applying these to projected own- and cross-price elasticities, 
the outcomes were related to the actual level of consumption between 1834 and 1864. 
Moreover, to capture the effects of unremitted duties and imperfect restitution, this 
deduction was varied using different assumptions: removal of the full excise, removal of the 
consumption-weighted average rate (with and without restitution) and a full restitution of 
the general excise, but not of surcharges, stamp duties and projected costs (by implication 
also in nonindustrial use). 
 First consider the extent to which the abolition of the excise accounted for the initial 
change in consumption that followed. If all excises are deducted from prices in 1863 (the last 
full year in which the tax was operational) and the effect of this is measured against the 
actual 1.51 point-elasticity of the total change observed, consumption increases from 0.85 to 
1.58 million metric tons. In reality, this was the level that was reached after 1868. In other 
words, fiscal change very likely did account for the initial shock in consumption. Secondly, 
table 7.19 summarizes what we can say about the likely range of the effect of the excise 
while it existed. It uses the 1.5 point- and 0.7 consumption function own-price elasticities 
(the latter being the close average of all equations in first differences) and a 0.25 value for 
peat prices (similarly).138 Both work on the basis of compounded five-year change in prices. 
Evidently, in want of detailed user-data these calculations only aim to explore the range of 
effects. Yet focusing on actual behavioral reactions is a step forward from looking at cost 
shares and applying projected prices for coal only. The key point, of course, is that the table 
refutes the inferences made by Teijl. When the full sum of the average national and local 
excises on coal is deducted, the effects on consumption are significant, even when using the 
inelastic parameter from the consumption function. In addition, this is hardly compensated 
by the cross-price effect of the tax on peat, whereas the import tariff on coal that had been in 
force since 1831 (and on account of the negligible role of domestic production was a direct 
tax) added further downward pressure. 

137 Van Zanden, Klein Land, 223; Darmstadter et al., Industrial Societies, 7, 31. 

138 Note that panel estimates of a Deaton-Muellbauer demand system in chapter 8 based on 127 household budgets between 
1853 and 1911 find an uncompensated own-price elasticity for all forms of fuel of -1.16 (table 8.25). It seems plausible to 
suggest that coal would have been on the more elastic side of this average. 
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Table 7.19. Counterfactual effects of the fuel excise on the consumption of coal, 1834-1864 (in millions of 
kilos and percentage changes) 
 
Counterfactual elimination full excise with the average excise with full 
from actual prices of the: excise degree of restitution* restitution** 
 
Linear effects (own price elasticity -0.70, cross-price elasticity 0.25) 
Actual average consumption (106 kg) 516.8 516.8 516.8 
Aggregate counterfactual (106 kg) 721.3 676.6 660.2 

National coal excise 32% 20% 15% 
Coal import tariff (fl 2.00) 9% 9% 9% 
Local coal excise 5% 5% 5% 
Total peat excise -6% -2% -1% 
Total predicted change 40% 31% 28% 
 
Nonlinear 1865-69 effects (own price elasticity -1.50, cross-price elasticity 0.25) 
Aggregate counterfactual (106 kg) 1113.9 937.7 885.3 

National coal excise 87% 51% 39% 
Coal import tariff (fl 2.00) 22% 22% 22% 
Local coal excise 13% 12% 12% 
Total peat excise -7% -2% -1% 
Total predicted change 116% 82% 71% 
  
Notes: * excise rates (peat and coal) computed from the weighted average of the full excise and the excise under 90 percent 
restitution (consumption weights) plus administrative costs and interest losses at 10 percent of the principal reclaimed; ** 90 
percent restitution of the principal excise (not of the surcharge and stamp-duties, nor of the average local duty) to all consumers, 
plus administrative costs and interest losses. Effective rates of taxation during transition years (1834 and 1864) are measured by 
weighting the excise with the proportion of current revenues to those during the first or last full year of operation. 
Sources: data as in figure 7.7 and table 7.18; parameter estimates according to annex 7.2 and the main text. 

 
 But then the argument of Teijl and the revisionists was that industry to a large extent 
had already enjoyed lower prices as a result of restitution. To take this into account, the 
second and third scenarios apply different assumptions on the extent of restitution and its 
cost. Given the use of aggregate consumption data, these apply to all consumers. Thus the 
second counterfactual applies a restitution of the principal excise that is determined by the 
relative weight of that part of consumption that was eligible to restitution before 1864. It 
maintains the counterfactual deduction of the tariff, surcharges and stamp duties. It also 
deducts a cost mark-up equal to 10 percent of the principal excise. Finally, the last scenario 
varies upon this by assuming that the official restitution of the principal excise applied to all 
consumers. This is unrealistic in aggregate terms, but it seeks to measure the behavioral 
effect in a situation where all consumers effectively enjoyed the official rate of restitution 
(which is the assumed state of things in industry in the existing argument). The results 
indicate that under any set of relevant assumptions the impact of the various charges must 
have been much larger than received opinion has allowed (with the original analysis by 
Teijl focusing only on the national excise). While the two different assumptions on 
restitution obviously reduce the impact of the principal national duty, the combined effect 
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of all prevailing charges remains significant. Even when the full rate of restitution is applied 
and its effect is weighted by the actual behavioral response at the moment of fiscal reform, 
consumption in five-year’s time would have adapted by 70 percent. Perhaps even more 
important, comparative evidence on the effects of large shocks in energy prices and the 
actual course of consumption strongly suggest that the effect of the policy measures of the 
mid-1860s did not simply consist of such a one-off, but had a lasting effect on the nature and 
extent of demand. 
 All told, the high excise on fuel from 1834 is likely to have had a much larger effect on 
the industrial consumption of coal and the uptake of new production technology than the 
data and method used by Teijl were able to identify. In fact, contemporaries seem to have 
been well aware of this. Even in the debate over the budget for 1850, finance minister Van 
Bosse for instance admitted to such effects and the need for reform.139 Moreover, in 
weighing the role of restitution it should be realized that even in modern government the 
outcomes of fiscal systems with similar allowances remain well removed from the intended 
extent of compensation. In a nineteenth century context of large information asymmetries, 
limitations in administrative data, local particularism and differences in fiscal arrangements, 
such effects are likely to have been much stronger. The result was an inefficient market for 
coal in a situation where investment was the key to competitiveness, as declining marginal 
costs allowed revenues to keep up with falling prices. More generally, until control over the 
public debt was established, uncertainty will have dominated expectations. Jointly, this 
gave rise to what the traditional literature interpreted as entrepreneurial failure, springing 
from risk aversion. Again, the collapse of the postwar fiscal architecture from August 1830 
was the driving force. 
 
 
 7.6. Regulation, market integration and production 
 
Increased national taxes and the persistence of local excises in a situation of competitive 
deflation in manufactures were not the only forces tied up with fiscal law that contributed 
to industrial retardation. Nor, in fact, are they likely to have been the most important ones. 
That role fell to the extensive regulation of markets, transport and production in order to 
prevent evasion, to the distortive effects of taxation at the municipal level and to the 
possibilities that the dependency of tax collection on existing producers offered in resisting 
entry and modernization.  
 All of these aspects were intrinsic to the principles of the fiscal system maintained and 
the perpetuation of local autonomy before the 1860s. Shaped by the steadily rising debt of 
the eighteenth century, high excises were part of the Dutch fiscal legacy. More precisely, 
they formed the linchpin of the tax system of Holland. This had supported the highest 
comparative level of early modern redistribution by far and as such was extended to the 
other provinces with the transition to national taxation. The implication was that fiscal 
distortions fell to a much larger degree on product markets and production processes. 
Whereas other European countries raised large parts of their public revenues by levying 
tariffs on imports that could be monitored at points of entry, the entrenched Dutch stance 

139 De Vrankrijker, Belastingen, 46, based on HSG, 1849/50, 202. 
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required that the full domestic production and distribution of taxed goods was made subject 
to administrative provisions and controls. As such, indirect taxation with the purpose of 
sustaining debt service not only influenced the cost of inputs and domestic demand, but 
also imposed regulative restraints on modernization.140 This had been less of a problem 
before the spread in new production technology, but in a context of enhanced possibilities 
for mechanization and an international competitiveness that depended on the adjustment of 
costs to falling output prices it added to the different factors slowing industrialization. 
Although this, too, should be seen in the wider context of changes in for instance the 
regional access to liquidity from the 1863 Bank Act, liberalized Rhine traffic and the ended 
protection of the textile industry, it foremost was the lifting of this maze of regulative 
restraints that drove the industrial catch-up and fast expansion of domestic trade that 
defined the first phase of modern growth. This worked through mechanisms that ranged 
from economies of scale (resulting from the possibility of producing for larger domestic 
markets) and changes in production technology, to product innovation and effects on wage 
income and employment. 
 Flowing from the general importance of indirect taxation and the wide possibilities for 
evasion, rules promulgated at the national level imposed constraints on the transport, trade 
and production of taxed goods and commodities. Originally specified as part of Gogel’s 
1805 national system (in a context where especially evasion in the inland provinces was to 
be expected), these were formally readopted in 1816 and amended from 1823 with the 
return of the milling excise. Moreover, under the influence of high prices and depressed real 
incomes they were further tightened in the 1840s.141 To secure revenues from tariffs and 
excises on imports, the most principal measure was to create an ‘unfree territory’ along the 
seaboard, the eastern border and the main rivers. In the former case, this was 700 roeden (or 
7 kilometers) wide, in the latter it was specified as the distance covered by an hour on foot. 
Within this belt (which, given its peninsular structure, for instance comprised a large part of 
Zeeland) all loading, unloading and transport of taxed goods other than in direct relation 
with foreign trade, by specific routes and with extensive documentation was outlawed. By 
the same token, all industrial activity was subject to extremely restrictive licensing and 
periodic controls.142 Sketching its implications, an 1842 plea for the reduction of tariffs 
asserted that ‘an area the size of a province’ had thus ‘been locked outside the circle of 
progress.’143 But even outside of these exclusion zones, the transport of taxed goods (flour, 
beer, meat, drink, wine, sugar, salt, fuel and soap) had to be organized and licensed in 
detail, with fiscal law prescribing seals, packaging of a specific size, markings and a detailed 
specification of the intended journey that included time limits. To avoid evasion, it also 

140 To be clear (and as will become evident), regulative restraints on production processes and local cartelization thus affected 
taxed products (foodstuffs), whereas the effects of taxation on labor costs, domestic demand and the cost of fuel and other 
taxed inputs (through excises and inefficiencies in trade and transport) influenced all sectors. 

141 Van Zanden, Economische Ontwikkeling, 102. For the original specification see the Staatsbesluiten der Bataafsche Republiek for 
November 1805, which for instance uses no less than 36 pages to specify the procedures and possible trespasses in relation to 
the milling of rye and wheat alone (on pages 78-113). The most prominent of these are summarized below. 

142 Details from Portielje, Handel (from 1844), 20, who cites the Staatsblad for 1 November 1816 (no. 61). 

143 Sloet tot Olthuis, ‘Wijziging’, 35. 
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prohibited the distribution of individual lots across barges or carts, thereby imposing 
multiple inefficiencies. 
 With regard to production, fiscal rules scrutinized especially input-output proportions, 
equipment and procedures, all with the purpose of revenues maintaining a stable relation 
with activity and preventing an erosion of the tax base. In milling such scrutiny focused on 
the millstones used and resistance against mechanization. In brewing, distilling and soap 
boiling it involved controls on the technologies and boilers employed, the temperatures 
maintained and the exact quantities produced. In the words of economist David Portielje 
(written in 1844), ‘occasionally the law even prescribes the full manner in which production, 
from the start to the finishing of the product, should take place; determines every step that 
the manufacturer does and subjects him to a supervision of his administration which rests 
neither day or night, and which severely punishes the least divergence.’144 The last main 
element was the patent license tax, which placed an annual duty (of between a daily and a 
weekly wage) on most forms of self-employment. Apart from farmers and laborers, only 
civil servants, lawyers and rentiers were exempted. Introduced as a successor to the guild-
contribution from 1805 (with Gogel himself as one of its later critics), it arranged all dutiable 
activities into some 150 classes and 6 types of municipalities, according to their expected 
effect on returns. And then throughout all this there was the fact that, in view of the 
revenues that were to be had from colluding in evasion, tax collectors received an only 
limited salary from the treasury. The remainder they obtained as a share of the revenues 
procured, creating a strong incentive to impose fiscal law to the letter and to string-out 
restitution procedures.145 
 The provisions of fiscal law not only served the interests of the national treasury, but 
also those of municipal governments, which until 1865 had a direct interest in securing the 
revenues from local production (that is, in preventing this to be sold and taxed elsewhere) 
and in upholding their toll-rights and various other charges on the use of roads, bridges, 
hoists, harbors, locks, quays and market halls.146 Thus the export of dutiable goods and 
commodities was outlawed, thereby segmenting markets. The spread in coal prices and 
their convergence after 1865 already demonstrated this effect. Imported goods were taxed 
simultaneously with the imposition of national excises or separately (in those limited cases 
where municipal excises had no equivalent in national taxation), just as the regulation of 
production for obvious reasons was within the remit of local government. The prominence 
of the cities in these issues again was part of the inheritance of the political configuration of 
the Republic and the principles on which this had been built. Municipal fiscal and executive 
autonomy formed the deepest layer of the consensus that had been at the heart of the late 

144 Portielje, op. cit, 27. 

145 It is worth citing Roland Holst’s 1902 take on all this in full: ‘the creation of the ‘unfree territory’ at the borders made all 
trade and industry impossible in a relatively significant part of the country. Patent law barred the access to virtually all 
professions and businesses and burdened especially average shop-keepers and small businesses [..]. Although agriculture did 
not fall under patent law [..] it prohibited a farmer from driving his own turfs or broomsticks into town without a drover’s 
license. [And] an army of civil servants, paid only in part by the treasury, lived from what legal formalities yielded, and so did 
everything to make these as numerous and costly as possible (Kapitaal, 53). For details on the system of remuneration in tax 
collection (with larger revenue shares applying in the higher ranks), see Pfeil, Redding, 424ff. 

146 De Vrankrijker, Belastingen, 48. 
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sixteenth century Revolt. It had also formed the basis of political appointments and 
representation in the Provincial States.147 And while the changes of the Batavian period had 
curtailed the fiscal and administrative role of the provinces, municipal autonomy had 
largely survived this top-down reform process. As a result, the role of the cities as economic 
regulators went beyond excises. The regulation of trade, but also mandatory transit- and 
staple rights were part of this inheritance, as was the poortgeld of having to pay for entering 
the city walls to practice any form of economic activity. In addition, a wider group of 
industries (from madder to woolens) was affected by corporatist approbation, originally 
installed as quality controls but by the Batavian years serving as guild-based instruments of 
resisting change.148 
 Reflecting the initial tug-of-war between Batavian fiscal reformers (headed again by the 
indefatigable Gogel) and local administrators, municipal taxes from 1805 were subject to the 
consent of the central authorities. This ended all former extraordinary duties imposed by the 
provinces and municipalities. However, the latter did remain entitled to the levying of 
surcharges (opcenten) on national duties. In addition to the tolls and infrastructural charges 
mentioned, a 1816 Royal Decree also allowed for duties in relation to rather inaccurately 
defined public services (lighting, the night watch, fire services ‘and such’) that invited an 
inflated use. In reaction, at the height of the urban crisis that squeezed public budgets on 
this point, the competence to impose extraordinary duties in order to ‘provide in the needs 
of the destitute’ in 1846 was for instance limited so that the surcharge could not exceed the 
original tax.149 
 But the reasons that local duties formed a cause for widespread complaints were wider 
than the level of taxation alone. These concerned their cumbersome formalities, the appeal 
of smuggling and the high cost of collection caused by the necessity of extensive controls. 
Based on his experience as a member of the municipal council in Leiden, Thorbecke in 1847 
published a pamphlet that condemned the effect of local excises in the most roundabout 
way: ‘they not only hinder the domestic circulation of goods; of all legal charges they are 
not only the most inefficient, so that their burden is much larger than their revenue; but they 
are too tempting to a frugal household, since they are raised with greater ease than any 
other tax.’150 In his 1851 work on the issue, the founder of the Dutch Economist, Jacob De 
Bruyn Kops, emphasized smuggling and the cost of collection, negative effects on trade 
flows and the demand for labor, and the need for shopkeepers to advance the tax, causing a 
reduction in working capital and stocks.151 
 Apart from reticence in the face of uncertain revenues from alternative sources, 
principal arguments in favor of maintaining local taxation and excises more generally were 
largely of a self-serving nature. Thus the main objection of a 1853 pamphlet against the 

147 Price, Politics, 19-31. 

148 On policy discussions on this subject during the Batavian years see Schama, Patriots, 377, 524-31; 579-80, who refers to ‘the 
artificial perpetuation of obsolescent modes of manufacture [..] which made Dutch products uncompetitive not only abroad 
but even within the Netherlands’. In the same passage Schama also emphasizes the effect of fiscal and corporatist restraints on 
the evolution of national markets. The general argument here is that through taxation such effects persisted to the 1860s. 

149 De Vrankrijker, Belastingen, 10, 47-51; Boer and Six tot Otterleek, Over Plaatselijke Belastingen, 41. 

150 Thorbecke, Over Plaatselijke Begrooting, 81-2. 

151 De Bruyn Kops, ‘Korte Beschouwingen’; Over Indirecte Belasting. 
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abolition of the remaining excise on beef for instance was that the public had become so 
unaware of the existence of excises as to render these an efficient form of taxation, especially 
for products that ‘an infinite number of persons consume in endless repetition.’152 By 
contrast, annual sums imposed on income were thought to have much larger distortive 
effects. Similarly, it was argued that excises prevented waste among the lower classes 
(whose general moral standing was a recurrent topic of concern) and promoted a beneficial 
frugality in the use of capital. There also was the economically more familiar notion (albeit 
phrased in less exact terms) that the declining marginal product of labor would cause real 
wages to revert to their ‘natural’ subsistence level after abolition.153 Indeed, the system of 
indirect taxation had become so engrained that it gave rise to a self-contained economic 
logic. During the 1832 parliamentary debate on the king’s proposal for a new excise on soap 
a motion was put forward arguing that ‘on top of the proposed excise, an import duty 
should always be levied on foreign soap, as [..] existing taxes here in general also directly 
raise the costs of producers.’154 
 After 1848 constitutional reform, the liberal position logically gave rise to the pursuit of 
a political agenda. Yet having to contend with other priorities within the bounds of the debt 
overhang and given the need for compromise proposals, it took until the mid-1860s for this 
to be realized. Article 142 of the new constitution already stipulated that local taxation was 
not allowed to impede the flow of goods between municipalities and endowed the legislator 
with the right to formulate ‘general rules’ on this point. This was followed in May 1851 by 
the Municipal Law, which redefined the overall position of municipal government but also 
formed the first legislative step in fiscal reform by imposing further restrictions and 
specifying the order to which future taxation would have to bend; only as a last resort could 
excises be adopted. Moreover, duties on salt, soap, potatoes, pork and mutton were 
excluded. While the explanatory memorandum clearly pointed out the disadvantages of 
local taxation, the proposal itself still steered clear of an actual repeal, nor did it seek an 
immediate increase in direct taxation. It was this gradual approach that made the proposals 
acceptable, causing an attempt by conservatives to lift the plans on local taxation from the 
general law to fail. Although arguing for a less restrictive role for excises, the influential 
Amsterdam Handelsblad in its editorial on the debate agreed that the goal would have to be a 
persistent decrease and the eventual repeal of local excises. Yet for the same reason this 
prolonged their existence. Only after the principal changes in national excises and with 
sufficient trust in alternative sources of revenue, full repeal became viable. First announced 
by finance minister Betz in 1862 as part of a larger set of plans that also included the end of 
the fuel excise and the free trade regime, it was only in May 1865 that the Municipal Law 
was amended. Local excises were banned and replaced by an 80 percent share of revenues 
from the personele belasting. 
 
Due to the sector’s significance and the associated extent of documentation, the effects of 
taxation, regulation and collusion have been traced in most detail for milling and baking. As 

152 Premie van Uitvoer, 9. 

153 For a survey of the debate see De Vrankrijker, Belastingen, 188f, 47-51. 

154 HSG, 1831/2, No XIII, 539. 
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such, these illustrate the way in which economic governance worked out in practice, raising 
prices through duties and restraining competition and modernization.155 To be able to 
impose a tax on milling while preventing evasion and leaving international trade in grains 
unhampered, a system of controls and regulations had been created under the Republic that 
governed practically every activity within the sector. In Gogel’s tax system these rules, 
which for the same reasons of high fiscal pressure and trade interests had been most explicit 
in Holland, were introduced nation-wide. After refraining from the imposition of a national 
milling excise with unification in 1814, its reintroduction from 1823 continued this policy. 
Following a renewed discontinuation from 1830 (in response to its southern unpopularity), 
it was again readopted in 1833. Local charges on milling remained in place throughout. As 
such, these formed the largest municipal source of income by far; before the legal changes of 
the 1850s they accounted for 40 percent of local revenues from excises, representing a sum 
that was 60 percent larger than the proceeds from the excise on drink and two and a half 
and three times those from slaughter and fuel. 
 As a result, international trade in grain was exempt from taxation but trade in flour and 
bread was rendered unviable. Millers, who were to swear an oath upon being granted a 
position in the system, were not permitted to trade in flour or grain: they were obliged to 
wait until clients approached them with an order. Moreover, they had to process each lot of 
grain separately, which continually held up milling and virtually excluded the realization of 
economies of scale. To prevent revenue losses as a result of changed proportions between 
inputs and output, second grindings were also not allowed. Abroad this procedure had long 
since been adopted, as it resulted in a higher quality of flour. By the same token, there were 
restrictions on the type of millstones used. In transport, loading and unloading had to be 
supervised, with seals being placed and licenses issued that stated time limits for the 
intended journey. Lots could also not be divided across barges or carts—unless their owners 
were willing to pay for the presence of a tax-official during the whole of the journey. 
Requests to build a new mill required certification, which was not easily obtained since 
mills served an essentially closed market dependent only on city growth and hence stood to 
lose a part of their business, while official resistance emerged from the fact that a larger 
number of mills widened the need for controls.156 In view of the susceptibility to evasion, 
the list of more general restrictions was equally long. To mention just two of these, milling 
and the transport of flour were banned after sunset and before sunrise and all private 
possession of grinding instruments was outlawed. Bakers in their turn faced the same 
restraints on transport and were equally restricted in production methods. Exemptions such 
as those regarding the provision of bread to fishing vessels and merchantmen were drafted 
in scrupulous detail.157 
 Parallel to fiscal regulation there was the equally entrenched tradition of the local 
authorities setting the price of bread on the basis of taxes and a fixed mark-up over the cost 
of grain; the so-called assize. Originally devised to protect the public, in combination with 

155 Cf. Van Zanden, Rise, 130-34; ‘Kosten van Levensonderhoud’; ‘Introductie’. 

156 In Leiden, mills even had a designated role in serving specific parts of the city (GA Leiden, Stadsarchief 1816-1851, 4353). This is 
known to have been a common practice before the Batavian period, but the extent to which it survived is as yet unascertained. 

157 Staatsbesluiten, 78-113; Van Zanden and Van Riel, Strictures, 144-50; Lintsen and Bakker, ‘Meel’. 
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the excise system this had evolved into an instrument of collusion between fiscal authorities 
and producers. This led to the fact that local bakers and millers worked in a practically 
closed market where prices were set by the executive and competition based on costs was 
excluded. In addition, both millers and bakers had a long tradition of corporatist 
organization. Bakers’ and millers’ guilds had existed in all larger towns and the system of 
duties and its regulations had provided them with the means through which to control the 
market. The persistence of local taxation and the assize after the Batavian years allowed this 
influence to be prolonged. 
 The direct consequence of this institutional structure was that the price of bread was 
high and regional differences not only reflected the market price of grain and the burden of 
taxation, but also differences in official cost allowances. As chapter 3 demonstrated, regional 
prices for grain converged early, but no such drift applied to local taxation and the cost 
mark-up of the assize. Local excises were higher in the west and in larger towns more 
generally, although, as will become evident, in the case of bread this distribution was more 
complex. However, the largest differences resided in the allowances of the assize. These did 
also reflect regional wage gaps, but diverged much more widely. Table 7.20 summarizes the 
results of a number of periodic trial bakings recorded in municipal assize books. These 
served to establish an average proportion of bread to grain inputs. By linking this ratio to 
prevailing taxes and cost allowances, the assize table that determined the cost of bread at a 
given price of grain was set.  
 The various specifications show that by varying allowances for fuel, yeast and salt (or a 
selection of these) actual compensation was spread across different headings, while milling 
costs also differed, presumably in relation to regional wages and the competitive leverage of 
existing mills over local markets. Beyond this, the main finding is of course that in the case 
of rye bread—together with potatoes the staple of the poor and of the laboring classes in the 
inland provinces more generally—the sum of production costs and taxes was considerably 
higher in the urban west. As stated, this was partly accounted for by the high duty levied on 
milling (although that in Utrecht was remarkably low). But the largest factor by far was the 
institutional wage of the assize. This not only made urban baking inherently inefficient, but 
with bread still accounting for a fifth of household expenditure among those in work during 
the 1850s and 1860s it drove up the cost of living, depressing consumption and sustaining 
the cost of labor. As such, the assize system was a further retarding factor in the slow 
process of labor market adjustment. 
 Even so, the influence of local taxation on bread prices was more complex than a simple 
bifurcation suggests. The table on cost structures for rye bread shows that while overall 
production costs in Coevorden (deep in low-wage Drenthe) were very low, the excise was 
relatively high; the reverse held for Utrecht. This complexity of cost structures and their 
effect on regional prices is further enhanced when wheaten bread is drawn into the picture. 
Where western prices for rye bread before the fiscal reforms of the 1850s were a quarter 
above those in the east and south and a sixth higher than those in the north, there was no 
such systematic price gap for wheaten bread. There, prices were highest in the north and on 
account of local taxation. Even in the east prices were higher than those in Holland, Utrecht
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Table 7.20. Regional differences in the production cost of rye bread, 1822-1845 (in guilders) 
 
 Kampen Nijmegen Coevorden Helmond Leiden Utrecht Utrecht 
 1826 1831 1841 1845 1826 1822 1840 

Per hectoliter processed 

Milling wages 0.28 0.30 0.30 0.55 0.50 0.61 0.60 

Fuel 0.10 0.35 0.14 0.02 0.45 0.55 0.55 

Baking wages 0.87 0.80 0.60 0.80 2.52 2.00 2.00 

Salt, yeast 0.15 0.54   0.13 0.56 0.38 

Total production costs 1.40 1.99 1.04 1.37 3.60 3.72 3.53 

Local excise 0.10 0.50 0.75 0.58 0.90 0.12 0.35 

National excise 0.40 0.00 0.60 0.60 0.40 0.00 0.60 

 

Per 100 kilos of bread 

Conversion factora 94.5 93.8 91.7 92.5 98.3 94.0 94.0 

Total production costs 1.48 2.12 1.13 1.48 3.66 3.96 3.76 

Plus local excises 1.59 2.65 1.95 2.11 4.58 4.08 4.13 

Note: a: kilos of bread per hectoliter of rye. 
Sources: Utrecht: GA Utrecht, Stadsarchief IV, 671, 673, 678; Leiden and Kampen: ARA, Archief Binnenlandse Zaken, Binnenlands 
Bestuur B, 1814-1831, 1366; Nijmegen: GA Nijmegen, Nieuw Archief, EA 738; Coevorden: RA Drenthe, Archief Burgelijk Bestuur 
Coevorden, 701 IV; Helmond: Harx, Helmondse Textielnijverheid, 227. 

 
and Zeeland, where coarse wheaten bread dominated diets.158 The fact that such high 
excises largely coincided with a dominant consumption of rye among the working 
population suggests that these were used as a luxury tax. Conversely, the lesser budget 
constraint that supported the western taste for the wheaten loaf may nevertheless have 
prevented this from being taxed much higher than rye bread, as substitution would have 
led to revenue losses.159 
 The effect of this institutional structure on the interregional spread in bread prices and its 
change over time is traced in figure 7.9. It shows the standard deviation in the price of rye and 
wheaten bread (in cents per kilo), where the latter is the average for coarse (unbolted) and 
white bread. Supporting this graph are local price series—one at least for each province—that 
are based on the assize books, the purchase records of hospitals and welfare institutions and 
the price listings of bread factories (from 1862). Although data could not be reconstructed for 

158 During the full period for which regional averages before the abolition of local excises could be constructed (1823-55), relative 
prices were as follows: 

 West North East South 
Rye bread 116 99 90 96 
Coarse wheaten bread 89 128 99 83 
Fine wheaten bread 88 128 111 73 

These are unweighted provincial averages, where ‘west’ includes Holland, Utrecht and Zeeland. 

159 According to excise revenues, in 1834-7 rye made up 27 percent of the overall consumption of rye and wheat in the west 
(Holland, Utrecht, Zeeland), 80 percent in the east (Gelderland, Overijssel, Drenthe) and south (North-Brabant, Limburg) and 
84 percent in the north (Friesland, Groningen). Source: De Vries, ‘Production’, 203. 
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all years and all provinces and the density of observations for rye bread is larger than that for 
wheaten bread, the series are continuous and there is a minimum of four observations at all 
times. The principal observation of course concerns the differentiated effect of the repeal of the 
surcharge on milling (1852), the abolition of the assize (in 1854) and the end to local excises 
(1865). Before this, there also was a decrease in the spread of prices for rye bread directly after 
1813. As observations are comprehensive from the early 1820s to the mid-1850s, this is not a 
statistical artefact. Moreover, the change coincides with an extended postwar decline in per 
capita revenues from the local excise on milling, which suggests that municipalities were tied 
to a stricter regime on this point. However, in the fiscal history literature there are no 
references to a formal change of this nature, nor to a tighter policy as regards the approval of 
municipal excises.160 
 Revenues per head of local taxes on milling strongly decreased after the 1852 repeal of the 
local surcharge, with only an average third remaining up to the abolition of municipal excises. 
Surcharges rested much more heavily on wheaten than on rye bread, causing its relative price 
to decline even before the 1865 revocation of all local excises. For the same reason, the spread 
in prices for wheaten bread also decreased earlier. At the same time, the abolition of the assize 
caused an initially wider dispersion. Although fixed allowances were formally repealed in 
1854, higher relative prices suggest that bakers in the cities of the west (a documented example 
is Utrecht) tried to uphold the price-setting rule for several years, causing a larger variation in 
wheaten bread (where margins were highest).161 The variation in prices for rye bread only 
declined in the wake of Betz’ 1865 reforms. The reason that the variation in rye bread prices 
again increases from the 1880s is that its consumption dwindled under the influence of rising 
real wages and lower grain prices due to the transatlantic grain invasion. As a result, it was 
produced in decreasing quantities, with a declining demand and rising relative prices in 
especially the west. Yet by this time a vastly enhanced integration of flour markets had been 
realized and in less than two decades new steam-driven mills had captured some 20 percent of 
their total volume.162 
 The last fact also points to the wider consequence of the organization of markets for 
flour and bread on the basis of fiscal regulation and the collusion to which it gave rise: the 
preceding hold-up of modernization. In a famous case-study for Amsterdam, Van Zanden 
has described how these frustrated early attempts to operate steam driven mills.163 In 1828, 
at a time when national duties were not levied, the first steam-powered mill was established 
by Louis Cantillon, an outsider from Limburg where he had gained experience with steam-
powered grain mills. The ensuing protest was deafening. Owners of wind-driven mills 
submitted a petition predicting ‘only ruin’ in the sector. Residents pointed out the dangers 
of the engine exploding, the inconvenience of clouds of steam, soot, unpleasant odors and 
noise, and predicted an increase in vermin. The city authorities backed the residents in their 

160 This decline in the per capita revenue of municipal excises was noticed early by De Meere (‘Daglonen’), who used it to criticize 
Mokyr’s notion of tax pressure in 1819 being representative of the situation up to 1850 (also see table 6.3, which substantiates De 
Meere’s criticism). 

161 GA Utrecht, Stadsarchief V, 678. 

162 Lintsen and Bakker, ‘Meel’. 

163 Van Zanden, ‘Introductie’. What follows is partly a condensation of the case study on the lagged modernization of milling 
and baking in Van Zanden and Van Riel, Strictures, 144-50. 
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Figure 7.9. The standard deviation in the regional price of rye and wheaten bread, 1813-1913 
Note: based on series for South-Holland, North-Holland, Overijssel, Friesland, Gelderland, Groningen, North-Brabant, Limburg, 
Utrecht and Drenthe, composed from municipal observations. 
Sources: data appendix F. 

 
opinions and the provincial authorities, too, advised against it. King Willem I, however, 
allowed the mill to be constructed, although the site was not the one that had originally 
been selected by its founder.  
  Cantillon began his activities by setting his fee well below that of the milling cartel. Yet 
existing producers swiftly followed his example, demonstrating not only the existing lack of 
competitive pressure but also their degree of organization. The millers’ guild, which had 
been officially disbanded in 1805, had been replaced by an agreement ‘between mill owners 
and millers, for the purposes of preventing malpractice and to reduce competition amongst 
millers to fair proportions.’ Under this agreement (retrieved for 1817, 1833 and 1852), the 
milling wage was centrally fixed and a joint receiver was appointed to collect this. A large 
proportion of the fee—in 1817 equal to no less than 20.5 cents of the 70.5 cents charged per 
bag of wheat, a share further raised in 1833 and 1852—was not paid to the individual miller 
but deposited in a central fund whose proceeds were regularly distributed among members. 
This practice implied a considerable equalization of income. In 1843, each received 1,448 
guilders from the central fund, so that the income of the miller who had produced least was 
topped-up from 431 to 1,713 guilders. In short, milling in Amsterdam was governed by a 
powerful cartel, which in almost every aspect simply constituted a continuation of the grain 
millers’ guild that had been abolished during the Batavian years. This cartel had various 
ways of ensuring compliance and was powerful enough to be able to enforce a mandatory 
redistribution of income. 
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 In consequence, the role of Cantillon’s mill faded. Various sources report that in 1830 
the milling fee was raised to levels that were common before 1828. In 1833, the year in 
which national milling duties were reintroduced, a new agreement was reached that 
reinstated the situation that had prevailed before 1828. Between 1838 and 1843 history then 
more or less repeated itself: the establishment of a second steam-powered mill, by R.F. 
Hendriks & Company, was followed by the introduction of competitive milling fees, but by 
1843 these were back to the level of 1838. Steam-powered mills had a hard time until 1855. 
Long periods of idleness appear to have been normal; in 1841 both mills were inactive, and 
in 1843 only one of the three mills (one more had been established in 1833) operated. The 
upswing in international trade in flour from 1844 (partly due to the emergence of the potato 
blight) brought some improvement, but the real breakthrough only came after the 
institutional changes of the 1850s. The fundamental problem for Cantillon and Hendriks 
was that their investment required economies of scale; only at high production volumes 
could they produce more cheaply. However, rules and collusion prevented the acquisition 
of a sufficient market share. 
 Similar mechanisms applied in baking. With fixed allowances, individual bakers could 
profit from lower milling fees. Bakers, therefore, did try to avoid the cartel’s prices by 
buying flour in the countryside. However, the advantages of a general lowering of milling 
fees were limited because the official price would be adjusted accordingly and the demand 
for bread was inelastic. Nor would they profit from a far-reaching restructuring of their own 
branch as a result of the introduction of steam-engines. This became clear in 1830, when 
attempts by the firm Riou, Barthe & Company—again Belgian outsiders—to establish a 
steam-powered bakery failed; here too under the influence of Amsterdam’s bakers. Lastly, 
the law governing the levying of duties on milled produce forbade millers to trade in grain 
and flour or to bake bread. This preempted any motivation on their part to increase sales, or 
to avoid the blockade of the Amsterdam bakers. For the same reason, production for export, 
an option that is mentioned in various applications to establish steam-powered mills, was 
also hindered. 
 In sum, regulatory influences and collusion caused steam-powered mills in milling and 
baking to be restricted in their opportunities and to be opposed at every turn by existing 
producers, clinging to traditional production methods and seeking to eliminate competition 
as a result of institutional incentives. It was only after 1854 that this rigid structure was 
broken down. All relevant authors—from De Jonge to Lintsen—agree that steam-power 
made its breakthrough after the abolition of the national excise and the removal of the 
limitations on trade with the repeal of local duties.164 The factories that sprang up in 
response were an immediate success; not just because of the cost reductions achieved, but 
because they broke the power of the local cartels. In 1857, the first two bakeries producing 
on a larger scale opened in Amsterdam and Utrecht. Eight years later, ten steam-powered 
flourmills and eleven bread factories had come into being and by the 1870s these existed in 
most larger towns. The effect of this development on production costs is traced in figure 
7.10, which shows the difference between the average price of one kilo of bread and the grain 
used in its production. Under the tightened excise regime introduced in 1833 this increased 

164 Lintsen, Molenbedrijf, 31; De Jonge, Industrialisatie, 218-9. 
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Figure 7.10. Cost margins in the production of rye- and fine wheaten bread, 1813-1913 (cents per kilo) 

Sources: data appendices B and F (average prices for grain and bread linked to weight coefficients).  

 
from 2.5 cents around 1830 to 3.5 cents in the mid-1840s for rye bread, and from an average 15 
to 19 cents in the case of wheaten bread. Between the 1852 repeal of the local surcharge and 
the 1865 abolition of all local excises, this margin plunged to below one cent for rye bread, and 
to some 5 cents for wheaten bread. At prevailing prices, these mark-ups corresponded to price 
shares of 27, 36 and 12 percent in case of rye bread, and 48, 64 and 22 percent for fine wheaten 
bread. Applied to the consumption of rye and wheaten bread in the earliest, 1853 to 1863, 
sample of household budgets the combined 1852 to 1865 reduction in costs amounts to 7 
percent of total expenditure.165 
 The removal of entry barriers attracted newcomers at all levels. Yet in the end the above 
developments logically also led to a reduction in bakers and millers. The number of 
independent bakers in Amsterdam declined from 514 in 1859 to 400 in 1865. Millers met a 
similar fate: their numbers fell from 27 in 1843 to 5 in 1867. Likewise, the records for Leiden 
show that between 1828 and 1854 106 bakers on average were active. In 1855 the number 
jumps to 126 and peaks at 160 three years later. Up to 1865 (when the records stop) it then 
drops again.166 In short, possibilities for competition triggered market entry, after which 
economies of scale in turn caused a shake-out. 
 
Although less detailed and in some cases as part of more general studies on individual 
firms, other industries, too, have been examined on the implications of fiscal regulation for 

165 Prices measured as three-year averages (national price table series 101-3). Budget data as in data appendix table E.4, with 
consumption assumed to consist of two-thirds coarse and one third fine wheaten bread. 

166 Amsterdam: Van Zanden, Industrialisatie, 44; Leiden: Stadsarchief 1816-1851, 4353. 
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innovation and technological change. Especially the effort at documenting the history of 
technology in the Netherlands contributed to this literature.167 From these studies it is 
abundantly clear that while bread formed the most spectacular example, fiscal law as a 
whole strongly worked against industrial change, both as a result of the inherited reliance 
on product market taxation and the additional squeeze in rates from the 1830s. In the cases 
of brewing, distilling, sugar-refining, slaughter and soap-boiling shared fiscal burdens such 
as the patent tax were supplemented not only with the consumption effect of the excise as 
such, but also with detailed descriptions of production, placing negative incentives or even 
outright fines on the use of anything other than traditional methods and the precise input-
output proportions on which tax assessments were based. Excess production in these cases 
was met by sizeable charges. 
 As an example of how this worked in practice consider brewing. Here the preparation 
of wort (the infusion of malt that forms the basis for beer) under 1816 fiscal law was tied to 
the use of cauldrons of a prescribed size as the basis of the tax, leading to numerous rules 
and procedural instructions intended to avoid fraud. Among these procedures was the 
traditional method of surface fermentation. Yet in the 1830s Bavarian producers (on the 
basis of work by Sedelmayr and Dreher) had developed a brewing process in which the use 
of sub-surface fermentation, followed by periods of cooled storage, led to a more refined 
product (lager beer). As a result, this process swiftly gained in popularity elsewhere. 
However, in the Netherlands fiscal law doubled the duty on beer produced in this fashion. 
Only in 1867 was this mark-up rescinded, with a free choice between a duty based on 
volume or the quantity of malt used, with strong effects on the growth of production in 
innovative firms such as Heineken (1864) and the Amstel ‘Bavarian-beer brewery’ (1870).168 
Likewise, in slaughtering excise regulation hindered exports (as Thorbecke himself pointed 
out in his first 1848 proposal for fiscal reform). In sugar still different distortions applied. As 
explained in chapter 4, from 1822 import tariffs on raw sugar were restituted on the basis of 
an official processing yield that was much lower than that actually realized (a difference 
further enlarged by mechanization). This constituted a large implicit subsidy and generated 
a glutting of the domestic market by excess production. Full excises were paid by domestic 
consumers, but only the tariff on the import of a smaller quantity of raw sugar was collected 
from the producer. Moreover, apart from this large implicit subsidy there also was a 
retarding influence on further technological change. With the domestic market swamped by 
subsidized sugar prices were low and the extraction of beet sugar (a cheaper input) could 
not be made cost-effective.169 
 Lastly, in the traditional production of soap the list of rules and fines was so extensive 
as to defy belief.170 Actual plans to boil soap had to be reported one day in advance for each 
standard lot, with a specification of the moment at which the fires would be lighted, the 
expected moment at which soap was formed, the quantity to be produced, the moment at 
which the soap would be packaged and, finally, weighed. Deviations of the reported 

167 Lintsen et al., Geschiedenis. 

168 Schippers, ‘Bier’.  

169 Kooi, ‘Wet’; Bakker, ‘Suiker’. 

170 All following observations from Kooi, ‘Zeepaccijns’. 
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quantities by more than five percent, either upward or downward, were punishable by a 
200 guilder fine. Before the 1860s, when the average unskilled wage rate first passed the one 
guilder mark, this surpassed the cost of an equal number of days work. Soap was a small 
sector; before 1860 it is estimated to have made up an average two percent of nominal value 
added in manufacturing. Even though the excise on soap would not be repealed until 
Pierson’s 1892-3 reforms, its direct impact thus remained very limited. Yet especially textile 
manufacturers, who enjoyed partial exemption from the excise, were hindered by restitution 
procedures and the redundancy of traditional produce.171 With the coming of new inputs 
(such as coconut-oil, oleic acid and caustic soda) that allowed for the production of soap at 
low temperatures this invited clandestine self-production, both in industry and for private 
use. In fact, from a first 1854 shipment forward all Tilburg textile manufacturers openly 
transported large quantities of oleic acid that could only point to one thing. As a 
consequence, in spite of accelerating growth in industrial production the quantity of soap 
for which exemption was claimed declined. In the 1890s it was no more than a quarter of 
what it had been in the 1840s. 
 Apart from restitution in fuel and soap, exemption procedures also applied where grain 
was used as an input, which was mainly in brewing, distilling and starch-making. But as is 
evident from the objects of taxation, the largest and most complex effects applied in food 
processing. Apart from soap, fuel and imported wine, all national and most local excises 
pertained to this sector; even salt was still won domestically and as such was part of the 
complexities of fiscal law. It was there that excises and fiscal regulation not only affected 
consumption through higher prices and costs in production and transport, but also ossified 
production methods, halted product innovation, restrained competition and accommodated 
corporatist organization that protected insiders at the expense of modernization. With food 
processing consistently accounting for well over a third of value added in manufacturing 
and with industrialization largely dependent on domestic demand, these were effects that 
mattered on a macroeconomic scale. However, perhaps even more important is the fact that 
even for those sectors whose production fell outside the fiscal column we can now see that 
taxation through product markets had broad negative effects, influencing the cost of inputs 
(especially coal), the cost of living (and thus the cost of urban labor), the demand for 
nonnecessities and the capital used in advancing the tax. Accordingly, fiscal change 
mattered not only to baking and brewing, but for instance also to the emergence of beet 
sugar, which depended on cheap coal to make extraction cost-efficient, and even to textiles 
as the foremost nonnecessity in workers’ budgets and the sector most prone to productivity 
gains through mechanization.  
 
Just as higher excises from the 1830s served to raise the cost of coal, squeeze consumption 
and prolong the process of labor market adjustment, and the perpetuation of taxation 
through local product markets imposed restraints on competition, transport and production, 
so their elimination reversed these effects. As production costs in baking and product 
innovation in brewing illustrated, in formerly taxed foodstuffs it unleashed a potential for 
modernization and productivity growth. In fact, the reconstruction of industrial value 

171 The 1832 law distinguished two rates of exemption. A restitution of fifty percent for instance applied to woolens and 
cottons and a 90 percent rate to bleaching industries. 
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added and the occupational censuses together suggest that between 1807 and 1859 labor 
productivity in food fully stagnated, whereas it expanded by 1.6 percent per year in the next 
three decades. Especially sugar and drink remained to be taxed at the national level, but 
even here the removal of all local restraints must have changed efficiency. Similar to coal 
and bread, regional prices for beef converged from the 1850s.172 And through cheaper inputs 
and cheap bread the same forces worked for other sectors. The repeal of the excise on coal 
finally limited price gaps to those springing from endowments and internal transport, 
whereas the effects of the abolition of the excise on milling on labor demand and 
consumption resembled those of British Corn Law Repeal.173 Given the extent of the Dutch 
public debt and the representation of interests there had been no platform for cheap bread 
before the mid-1850s. 
 This expands the economics of fiscal reform into four mechanisms. First, in taxed foods 
it served to liberalize production methods, product innovation, markets and transport. 
Removing these constraints led to millers, bakers, butchers, brewers and distillers who were 
able to modernize and work for larger markets with competitive pricing. Second, relevant to 
all nonagricultural sectors was the fact that there was a net decline in the cost of living, 
especially in those places where local taxation had been high—cities in general and those of 
the west in particular. This not only changed the overall volume and structure of 
consumption, but also dampened cost of living differentials. As chapter 6 showed, the 
largest decrease in the regional spread of prices occurred between benchmark observations 
for 1850 and 1870 (table 6.6). Third, that same mechanism changed the cost of work 
(through a rightward shift in the labor supply curve) and the efficiency of the labor 
market.174 This surely was part of the reason why growth in nonagricultural employment 
shifted from the 1860s, even though agricultural prices dampened the effect for some time. 
And fourth, apart from the minor effect of no longer having to achieve exemption for the 
use of other taxed inputs, in all fuel-using industrial sectors cheap coal raised the potential 
for productivity growth. The essential mechanism here was the possibility to produce heat 
or steam at a cost that allowed for cost-effective modernization. Especially in steam this was 
only possible at larger production volumes, even more so before the coming of smaller 
engines after mid-century. 
 Resulting from the integration of deregulated markets for food and fuel, economies of 
scale thus formed a major aspect of fiscal reform. Whereas the former allowed firms to 
produce for larger markets (while being subject to competitive pricing), the latter lowered 
the threshold to investing in new capital goods, leading to an acceleration in applied 
technological change. Both raised productivity and, through higher incomes and lower 
prices, consumption. In other words, fiscal change and the breaking of the corporatist nexus 
led to forms of Smithian growth, based on competition, specialization and the extent of the 

172 Using five-year averages for 1850, 1880 and 1910, the variation in prices for a constant sample of seven provinces is equal to 
24, 16 and 14 percent (data appendix B). 

173 Williamson, ‘Impact’. Of course, in the British case redistribution through protection was to landowners rather than to 
bond holders, with an additional effect on the relative demand for labor between town and country. 

174 The argument of proponents of the abolition of excises and a net shift in taxation such as De Bruyn Kops was that this 
would raise the demand for labor. Yet the economics here is that of a change along the demand curve for labor as a result of a 
shift in its nonagricultural supply due to an exogenous change in the real wage. 
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Table 7.21. Elasticities of scale in three industrial firms, 1845-1913 
 
   Years Material inputs Labour Coal 

 
Clos and Leembruggen (woolen yarn) 1863-1913 -0.07  -0.78* -0.21* 

Krantz (woolen textiles) 1845-1913 -0.51* -0.84*   n.a. 
Nederbetuwsche Suikerfabriek (beet sugar) 1872-1912 -0.16* -0.72* -0.16* 

 
Notes: values report the estimated parameters of OLS regressions that explain the use of principal raw materials, labour and 
coal per unit of output from the volume of production and an unreported constant. All variables are entered in log difference 
form; asterisks denote statistical significance at the 5 percent level. 
Sources: GA Leiden, Archief Krantz, 431-74, 509-10, 687, 824, 1046, Archief Clos en Leembruggen, 5-17, 88; RA Gelderland, Archief 
Nederbetuwsche Beetwortelsuikerfabriek 318-23, 446-52. 

 
market. As a result of operating on larger and less volatile markets, formerly taxed forms of 
food processing may therefore also be expected to have enjoyed a more constant utilization 
of capital goods.175  
 Just how important economies of scale and the jump to higher levels of production 
were to cost-effectiveness in a nineteenth century context is illustrated in table 7.21. It shows 
estimates of the relation between changes in the use of inputs and the volume of production 
in the rare case where full operational results for contemporary firms could be reconstructed 
over long periods from the original ledgers. While the results pertain to industries with very 
different technical coefficients, they make it clear that expanding production volumes did 
not just help to spread the fixed costs of capital goods. In addition, the efficiency gains of 
such a step were strong and derived from practically all inputs. Of course, the largest effects 
were in the use of labor—this is the key hypothesis of all arguments on an increase in 
capital-intensity and the Smithian division of work. In all cases, a doubling of production 
led to a decline in the amount of labor per unit of output of over 40 percent. Yet there are 
parallel gains in costs (also due to further technological change) that resulted from a more 
economic use of coal and principal raw materials. In the case of coal, a level of production 
twice as large reduced its use per unit by 11 to 13 percent. The actual change over the long 
term was much higher. Production in manufacturing as a whole between the 1860s and the 
1910s increased by a factor 6, and in the case of the Geldermalsen beet sugar factory a factor 
8 applied. Across this period, the amount of coal required to extract a single kilo of sugar 
decreased from over two and a half kilos in the early 1870s, to one and a half kilo in the 
1890s, and only half a kilo in the 1910s. 
  To appreciate the complexity of the reform process it must be understood that this did 
not just revolve around the principal national policy shifts discussed. Moreover, before the 
various local charges were replaced by an alternative source of income, compliance with 
policy measures that sought to enhance economic freedom was troublesome. As one of the 
first measures pursuing the aims of the new constitution on the freedom of trade, the 1851 
Municipal Law banned the poortgeld of having to pay for entering the city walls to practice 
an economic activity. Even so, it took Thorbecke’s personal intervention to make the 

175 On the effect of market integration and production volumes on capacity utilization (due to a lesser variability) see Marris, 
Economics; Winston, ‘Excess Capacity’; Lovell, ‘Capacity Utilization’. 
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Provincial Executive force the hand of unwilling municipal authorities.176 Other examples, 
such as that of the Utrecht bakers seeking to prolong the assize, here abound. Evidently, the 
recent definitive change in the relation between central and local government still had to 
percolate through the executive. Similar, even more tenacious resistance had prevailed 
during the Batavian years, when its reformers had first had sought to loosen the control of 
local corporatism.177 
 The wider process of fiscal reform also advanced with smaller decisions. The adaptation 
of the regulation in brewing was already mentioned. Likewise, in 1855 finance minister Van 
Bosse ended the large implicit subsidy to the refining of cane sugar by means of excessive 
restitution. As a result, relative prices increased and in 1858 the first beet sugar factory was 
established―much later than elsewhere. Within fifteen years 32 more factories followed.178 
Even more fundamentally, the effects of shifts in taxation and deregulation merged with 
those of changes in monetary, industrial and trade policy. The unfree territory ceased to 
exist with the decline in principal excises and the move to free trade in 1862. With local 
excises following three years later, most fiscal restraints on trade and transport were thus 
lifted, leaving controls to be focused on those few goods still charged with high duties 
(drink and sugar). The unburdened import of raw materials and the lowering of duties on 
semi-manufactures added to the decline in the relative cost of inputs. This in turn would 
accelerate with the revolution in international transport as a result of propeller-driven 
freighters using compound engines and the opening of the Suez Canal in 1869. After mid-
century, industrial subsidies were limited to sugar-refining, where textiles had previously 
received an average million guilders per year.179 Together with the lifting of the protection 
that had allowed it to dominate the East Indian market, this forced especially the cotton 
industry to improve its competitiveness. The abolition of differentiated colonial tariffs 
between 1865 and 1872 (in large part a result of the Amsterdam trading community 
changing sides in the protectionism debate) served to tighten the screw on all Dutch export 
industries. Lastly, at the local level fiscal policies differed and changes therefore were not 
simply concentrated in 1865 excise repeal. This is illustrated by the case of Amsterdam, 
where the excises on milling, pork, mutton and construction materials were already done 
away with in 1856, parallel to the abolition of the national milling excise. Moreover, these 
were replaced by a direct tax on income; thirty-seven years before a similar trade-off proved 
possible at the national level. 
 
Dutch fiscal law and sectoral corporatism, then, perpetuated a tight maze of regulations, 
duties, exemptions and restitutions that the reforms of the Batavian years had been unable 

176 ARA, Binnenlandse Zaken, Binnenlands Bestuur, 124. The essential quote from a letter to all Provincial Executives of 27 July 
1851 is as follows: ‘unjust [..] to be ended as soon as possible [..] beseech you to bend things in such a direction as to make 
those municipal authorities still levying the poortgeld to end this—the sooner the better.’ 

177 See Schama’s discussion of non-compliance in relation to the first attempts at abolishing the guilds and enforcement of the 
less restrictive national patent license tax between 1805 and 1808 (Patriots, 524-30). 

178 Bakker, ‘Suiker’; Van den Berg, ‘?’ (an analysis of early production by the director of the Overijssel beet sugar factory). 

179 Van Zanden and Van Riel, Strictures, 119. Declining after a peak of 5.5 million per year in the 1840s, subsidies to trade and 
shipping persisted up to 1870 (at an average 2.1 million during the final decade). Remaining subsidies to sugar refining 
decreased from 1.1 million guilders per year in the 1840s to 0.9 million in the 1850s and 0.5 million in the 1860s. 
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to break. Direct fiscal effects were enhanced by Willem I’s tax hike of the 1830s, but the 
underlying structural effect was that of a regulation of markets and production. This, in 
turn, rested on a symbiosis of the fiscal autonomy of local government and the corporatist 
organization of special interests. As such, it exerted a clear negative influence on the scale 
and technology of production, on product innovation, on the effective costs of inputs and on 
the cost of transport. Having taken shape at the dawn of the early modern period as a result 
of the desire for protection against the openness of the economy and the market-driven 
allocation of capital and labor, this corporatism was strongest in the west. Given principal 
choices on the decentralized structure and distributive effects of taxation, it shielded local 
markets and made economic outcomes more equitable to insiders while guaranteeing tax 
revenues. Yet by the nineteenth century it came at the expense of costs and innovation in 
production. These effects did not result from an inherent lack of efficiency, as essentially the 
same fiscal system had sustained the finances of Holland since the Revolt and the expansion 
of its economy. Instead, they were products of the fiscal squeeze brought to bear by the cost 
of eighteenth century warfare, by the inefficiency caused by the confluence of political voice 
and debt interests and by the failure to cope with the effects of changing production 
technology and productivity growth. Of course, given the accepted debt legacy of the 
Batavian years and Willem I’s profligacy, any tax system would inevitably have raised 
factor costs while distributing welfare from labor to capital, but the insistence on taxation 
through product markets and the persistence of local fiscal autonomy drastically enlarged 
the associated distortions. 
 An essential notion on the path of industrial growth as explored in chapter 4 was that 
this accelerated after 1860, largely as a result of the growth of product per worker. 
Moreover, although capital formation during this industrial catch-up accelerated and 
applied technological change was not as piecemeal as the traditionalists suggested the pace 
of both was higher from the 1890s. Yet according to the reconstructed national accounts, 
growth in industrial value added and productivity during this second phase was not as fast 
as that of the 1860s and 1870s. As the same chapter argued, part of this can be explained 
from the strong growth in labor input as a result of its slowed absorption in agriculture from 
the 1880s that has been overlooked as a parallel condition to faster capital formation. Even 
so, this does not get us all the way. The difference in growth between both phases is what 
was referred to as the ‘productivity puzzle’. The implication of the preceding analysis is that 
the process of fiscal and executive reform offers the best available explanation for this 
phenomenon; particularly so since industrialization depended on domestic sources of 
demand. Research on the extent of market distortions is far from comprehensive, but all 
existing evidence suggests that successive reforms from the 1851 Municipal Law forward 
worked in this direction. 
 
 
 7.7. Implications: Dutch retardation as a confluence of forces 
 
While there is every reason to suppose that the crisis in public finance from 1830 influenced 
the extent of investment, contributed to the stagnation in consumer demand, ossified 
production technology and prolonged the comparatively high cost of labor, it would be an 
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overstatement to claim that it was the proximate, let alone ultimate cause of Dutch 
industrial retardation. This holds even when it is considered that it was paralleled by an 
economic policy aimed at the restoration of western trade and transport by means that 
varied from an intricate trade policy to subsidization, monopoly rights and prolonged 
resistance against liberalized trade and free entrepôt in Rhine traffic. Through the level and 
means of taxation (not on foreign trade, income or capital but on consumption and 
immobile wealth) these choices worked to the disadvantage of the wider nonagricultural 
economy and domestic demand.180 It therefore was no coincidence that from the Patriot 
Revolt onward those advocating political and fiscal reform mostly had their roots in the 
cities of the inland provinces—from Joan Derk van der Capellen in the early 1780s to 
Thorbecke and the liberal editors of the Arnhemsche Courant from the 1830s. This was 
enhanced by the condition that the taxation of consumption depended on tightly regulated 
markets and dominated in local duties. The fact that the colonial nexus at the same time 
generated the remittances that kept public finances afloat after the Belgian secession 
constituted a further step along the same path, egged on by the traditional coalition of 
interests tied up with foreign commerce and the public debt. Only with relented pressure on 
public finance and under the influence of competition in production and trade would the 
different elements of this sclerotic position become unhinged. 
 Yet even though a large role for early mechanisms of public choice and economic 
interests is thus acknowledged, Dutch retardation should rather be seen as the confluent 
result of three wider sets of forces: those of natural endowments in relation to productivity 
frontier technology, those of the economic and fiscal legacy of the Republic and those of the 
nineteenth century international economy. Given the complementarity of coal with a wide 
range of capital goods, its high comparative price preempted systematic factor substitution, 
contributing to the low rate of productivity growth. That only changed with the decline in 
prices after 1860, which in turn was driven by the swifter fall in international freight rates 
and the lifting of both the national and local excise on fuel. The relative influence of the 
latter was much larger than has long been supposed; there were clear negative spillover 
effects of the excise on market integration and industrial production technology. And when 
the full tax is deducted from the international gap in coal prices (which is the implication of 
the argument on restitution), it becomes visible that net costs already declined from an 
earlier stage (figure 5.3). 
 Secondly, in spite of the tireless efforts of its reformers the larger force of the Batavian 
years was not that of enhanced fiscal efficiency, but of war and extraction. These turned 
what by 1795 had already been an unparalleled debt burden into an unsustainable one. 
Given the perceived need after 1813 to return to the same domestic audience that had seen 
its earlier loans defaulted upon in 1810, this loaded a policy committed to the restoration of 

180 As argued in chapter 2, there were objective aspects of administrative capacity, economic structure and country size to 
fiscal policy choices: land taxes could not play an important role, given the specialization and import dependency of the 
economy there were limits to tariffs (as there were in the British case) and income taxation depended on the question whether 
the necessary administrative data could made available. Yet as extensively held forth by liberal economists from the late 
1840s, an income tax existed in Britain from 1842 (revived from a mcu maligned Nap wars) and in spite of cabinet proposals 
from 1848 this was not introduced until 1892-3. Secondly, the factor which the economy held in abundance (financial wealth) 
was only taxed under the threat of default. And thirdly, the prolonged existence of municipal fiscal autonomy also resulted 
from implicit institutional choices. 
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this debt and the renewed imposition of its burden through what now had become a 
national system of taxation. It also triggered the opportunistic fiscal architecture of the 
unified Netherlands, with a huge fiscal transfer from the south that came crashing down 
with the secession of 1830. The resolute alternative would have been any form of extensive 
restructuring and—similar to the standing British practice—an opening up of the bond 
market to foreign investors. This would have made use of what the modern literature refers 
to as ‘excusable default’, with national debt as a contingent claim only, while appealing to 
new investors on the basis of credible institutions.181 Acceptance of Napoleon’s tiërcering 
here would have been the most obvious starting point. Yet this required a leap of faith and a 
break from tradition (or the imposition of financial repression). Given the recent restoration 
of the polity and without the forced transfers of the Batavian years these were wholly 
unviable. In reality, the first of these steps took another three decades and the failure of 
authoritarian fiscal policy. 
 Similar mechanisms caused the economic problems that followed to be path-dependent, 
spawning a moderate return to the western decline of industrial competitiveness from the 
last quarter of the seventeenth century. What up to the mid-eighteenth century had been an 
actual contraction of employment, population and cities now was limited to stagnating 
urbanization, rising poor relief and slowing growth in output.182 From the 1780s, widening 
international disruptions had turned stalling industrial growth and what Johan de Vries 
famously coined as a ‘qualitative decline’ in trade into a contraction of income that reached 
its nadir during the Batavian years.183 After the final restoration of stability in the late 1810s, 
growth returned to trade and industry (if not to manufactured exports). Yet the problem of 
competitiveness widened with falling output prices that put pressure on marginal costs and 
shifted terms of trade with agriculture. At the same time, fiscal tightening from the 1830s 
affected input costs and domestic demand for taxed products. The latter effect mattered 
especially to sectors producing what, certainly before the abolition of the regulation tied-up 
with local fiscal autonomy, were effectively nontradables—mostly foodstuffs. Starting from 
the British template of exported textiles and metalwares, the view of nineteenth century 
industrialization has typically hinged on internationally traded goods and competitive 
costs. In the Dutch case, however, a large part of modernization took place precisely in 
nontradables. Even more fundamental was the extent of structural change in the use of 
labor that had already been achieved in agriculture on the basis of early modern 
specialization. This resulted in the circumstance that the marginal productivity required to 

181 Grossmann and Van Huyck, ‘Sovereign Debt’. The essential notion here is that lenders differentiate excusable default, 
which is associated with implicitly understood contingencies, from unjustifiable repudiation. The observed regularities 
supporting this analysis are that defaults are associated with identifiably bad states of the world and are usually partial. At the 
same time, sovereign states are able to borrow again soon after a default. Also see Collard et al., ‘Sovereign Debt 
Sustainability’. Note that the path-dependent unviability of creating a central bank in 1814 after the Bank of England model 
(issuing debt, guaranteeing convertibility and serving as a lender of last resort) and the failure to open the public debt to a 
wider secondary market added to the restraints on this point. 

182 As explained in chapter 2, the extent to which these trends are believed to reflect an overall contraction in industrial output 
differs. Especially the recent estimates by Van Zanden and Van Leeuwen (‘Character’; ‘Persistent’) claim a greater resilience, 
with no more than stagnation up to the mid-eighteenth century and a recovery before 1780. On the decline of birthrates and 
rural-to-urban migration from the 1830s see chapter 6. 

183 De Vries, Economische Achteruitgang, 10-1, 29-38, 167ff. 
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transfer resources from the rural sector to the cities was equally high. By the same token, the 
conventional image of agriculture as a reservoir of migrant workers applied only to more 
labor-intensive arable farming. 
 Third and last, even before the decline in industrial prices after the 1873 financial crisis 
and the grain invasion of the 1880s, the nineteenth century saw a succession of commodity 
price shocks. Resulting from the distortions of the Napoleonic Wars, from technological 
change and from shifts in international trade policy, these influenced the cost of living, 
shifted the terms of trade between sectors and added further pressure to falling costs in 
international competition. This started with the fact that the drop in agricultural prices from 
1818 cut some thirty percent off the cost of living. In the presence of nominal inertia this 
boosted real wages that had fallen since the 1760s. Together with the renewed stability of 
trade this windfall was the main force driving the postwar recovery, with levels of urban 
population growth that would not again be reached until the 1870s. And while prices for 
manufactured products also declined, in grains deflation was even stronger, thereby 
shifting relative returns. However, precisely as the fiscal crisis of the 1830s unfolded and 
fiscal pressure on the urban economy was raised, agriculture started to profit from early 
liberalization, driven by growing populations and the import demand of industrializing 
regions. With an intensification of labor leading to increasing returns, this exacerbated the 
comparative advantage of the economy in primary exports. That same trend was supported 
by a now stronger decline in the price of manufactures and the fact that after 1846 Corn Law 
Repeal agricultural prices started on an increase that would last into the 1870s. The turn 
away from deflation in industrial output prices after mid-century by itself was insufficient 
to stem this development, while rising costs of inputs added to it. This only changed with 
stalling productivity in agriculture due diminishing returns and parallel institutional and 
fiscal reforms influencing market integration, consumption and investment. Of course, 
relative price shocks mattered only in relation to productivity growth and comparative costs. 
But with incentives set against higher investment in advanced capital goods these were the 
key problems of Dutch industry, preventing firms from trading-off falling output prices 
against production growth. 
 The wider implication of these conclusions is that we should allow our understanding 
of nineteenth century economies to progressively include mechanisms that usually only 
enter the literature with the analysis of international integration after the 1873 crisis—even 
though it can be argued that the Dutch economy was precocious in this respect. These 
include exogenous price shocks, competition in tradables, the influence of financial markets 
and the role of comparative advantage, loading the dependency of Dutch industrialization 
on domestic demand until very late in the century. They also include the political economy 
of trade and public finance. Likewise, urban labor markets seem to have been capable of 
producing modern forms of unemployment, which in the absence of inflation slowed the 
process of real adjustment. This is not to say that surviving mechanisms such as fluctuations 
in harvests, low elasticities of supply in agriculture and regional differences were any less 
important. Instead, it projects an image of economies in flux, with the gravitational pull of 
the rural economy on the one hand and that of technology and international specialization 
on the other, creating dilemmas that have been all too familiar to development economists 
since the 1950s. What remains to be established is how the individual histories of sectoral 
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development, the growth of factor inputs that ranged from rural migrants to electrical engines, 
investment, foreign trade and consumer demand combined to deliver faster macroeconomic 
growth from the 1860s. 
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Annex 7.1. The effective excise on coal and peat 
Throughout the 1834 to 1864 period, the national excise on hard coal (‘schaalkool’) was equal to 5 
guilders per metric ton. Soft coal (‘maatkool’) was charged at 4.375 per ton up until December 1837 
and at 3.75 thereafter. Small coal (‘gruis’) was initially charged at 3.25 and harmonized at 3.75 as of 
1838. All were subject to a further surcharge (‘opcenten’) of 38 percent and a 10 percent stamp duty. 
Based on tax returns, Teijl (‘Brandstofaccijns’, 167) ‘for most years’ puts the consumption of hard coal 
at 3 percent of the joint consumption of soft coal and small coal. Similarly, the consumption shares of 
the latter two varied around 70 and 30 percent. Combining this information results in an average 
excise on coal of 6.02 between 1834 and 1837 and 5.60 from 1838 forward, the weighted average of 
which is 5.65. Following Teijl, Gerding and Van Zanden, the heat value of one kilo of coal is assumed 
to be 7500 kcal. The national excise therefore amounted to 75.3 cents per one million kcal.184 
 Excise duties for peat were subdivided into three categories: bog peat (‘laagveen’) from regular 
pits (category 1), high moor peat (‘hoogveen’) from the same regulated pits (2), and all production 
from irregular pits (‘irreguliere veenderijen‘; 3). Within each of these three categories, three different 
qualities were distinguished, with the excise for bog peat at 10 cents (first quality), 6 cents (second) 
and 4 cents (third) per standard barrel of 200 liters. For both other categories the excise was fixed at 6, 
4 and 2 cents respectively. From the excise returns it can be derived that peat from the first category 
was almost exclusively won as first quality (charged at 10 cents), and about 90 percent of high moor 
peat and irregular production consisted of third quality (2 cents). Following Teijl, I therefore focussed 
on these two duties, but while I accepted a 2 cents levy for 90 percent of all high moor and irregular 
peat (applied by Teijl to the sum of both categories), the remaining 10 percent was assumed to have 
been charged at the average of first and second class (5 cents). The peat excise, too, was subject to a 
further surcharge and stamp duty. Initially these were equal to those on coal, and the stamp duty 
remained at 10 percent throughout the existence of the national excise. However, in October 1841 the 
surcharge on peat was lowered from 38 to 28 percent.185 All this puts the effective excise on high 
moor- and irregular peat at 3.40 cents up to November 1841 and 3.17 cents thereafter. For low moor 
peat the corresponding effective average rates were 14.80 and 13.80 cents. Based on the tax returns, 
consumption shares for bog peat and high moor peat plus irregular production can be fixed at 29 and 
71 percent before 1841 and 22 and 78 percent after this (the average for the period between 1843 and 
1862; Teijl, table 1). This results in an average excise of 6.69 cents until late 1841, and 5.53 cents 
thereafter. The time-weighted average of this is 5.84 cents. The wide differences in the caloric value of 
different qualities of peat make the conversion of this value problematic. The average heat conversion 
value used in the literature is 187.5 kcal per standard barrel.186 This brings the excise per one million 
kcal to 31.1 cents. The average preferential difference imposed by the excise between 1834 and 1864 
thus equals 44.2 cents (75.3 – 31.1).  
 What about the effect of local excises? We lack a comprehensive survey of local taxes, but we do 
have the annual sum of local and national revenues (per specific excise). This total (reconstructed by 
Horlings) is, however, not broken down by type of fuel—a fact that leaves the equation on rates to be 
solved with two unknowns (the excise is equal to tax receipts divided through by quantity). Further 

184 Source for all excises: Staasblad, passim, as cited by Teijl, ‘Brandstofaccijns’, 156-9. On heat conversion see Teijl, ibid., 180-1 
and Van Zanden, ‘Gouden Eeuw’, 491. The value used is originally from the Jaarverslag van de Vereniging van Gebruikers van 
Stoomketels en Krachtwerktuigen 1932, 38-9. 

185 Staasblad 1841, 14 October 57. 

186 Based on Sijbolts, ‘Gebruik’, 211 (a technical study on the use of peat in brick-yards from 1927). 
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Annex table 7.1. Calculating the effective national excise on coal and peat, 1834-1864 
 
 1834-1837 1838-1841(x) 1841(xi)-1857 1858-1864 (vii) 
 
Coal (fl per metric ton) 

Schaalkool, duty 5.00 5.00 5.00 5.00 
Id., consumption% 2.9 2.9 2.9 2.9 
Maatkool, duty 4.375 3.75 3.75 3.75 
Id., consumption% 68.0 68.0 68.0 68.0 
Gruis, duty 3.25 3.75 3.75 3.75 
Id., consumption% 29.1 29.1 29.1 29.1 

Opcenten (surcharge) 38% 38% 38% 38% 
Zegelrecht (stamp-duty) 10% 10% 10% 10% 

Effective average excise 6.02 5.60 5.60 5.60 
Id. in cents per 106 kcal 80.3 74.7 74.7 74.7 
 
Peat (cents per standard barrel of 200 liters) 

Laagveen, 1st, duty 10 10 10 10 
Id., consumption% 28.9 28.9 19.9 19.9 
Hoogveen, 3rd, duty 2 2 2 2 
Id. consumption% 64.0 64.0 72.1 72.1 
Hoogveen, other, duty 5 5 5 5 
Id., consumption% 7.1 7.1 8.0 8.0 

Opcenten (surcharge) 38% 38% 28% 28% 
Zegelrecht (stamp-duty) 10% 10% 10% 10% 

Effective average excise 6.69 6.69 5.53 5.53 
Id. in cents per 106 kcal 35.7 35.7 29.5 29.5 
 
Sources: legal specifications from the Staasblad as summarized by Teijl, ‘Brandstofaccijns’, 156-9. 

 
reconstruction of the fiscal record may solve this problem directly, but for now it is tackled through an 
assumption: if municipal taxes followed the preferential distribution in principal excise levels per 
caloric equivalent between peat and coal imposed nationally, the average rates calculated above 
would be raised by 1.12 guilders per ton in the case of coal and 1.2 cents per 200 liters in the case of 
peat, yielding total effective excises of 6.79 guilders for coal and 7.0 cents for peat (or 91 and 37 cents 
per million kcal respectively).187 
 
Annex 7.2. The estimated consumption function for coal 
The standard approach to the empirical modelling of the demand for energy is to use the Nerlovian 
partial adjustment model applied earlier to measure agricultural supply response, which is also its 
original purpose.188 Thus the estimated equation has the following basic form: 

187 Formally, if the total consumption of fuel, C, is made up of that of peat, Cp and coal, Cc, tax revenues are given as R, and 
the rate of tax on peat, Tp, is a constant fraction, γ, of that on coal, Tc, it can be shown that: Tc = R/( γ∙Cp + Cc) and Tp can be 
worked out by default. 

188 Cf. the methodological survey by Ryan and Plourde, ‘Empirical Modelling’. 
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lnCt = β1 + β2 ln Pt−x + β3 lnYt + β4 lnCt−1 
 
Where C is consumption, P denotes prices and Y stands for real domestic product. As explained, this 
has the attractive feature that 

 

β2  can be interpreted as the short-run price elasticity of demand, and 

 

β2 /(1− β4 )  as the adapted long-run elasticity. Since it took until the turn of century for the share of 
domestic production in consumption to surpass 10 percent, the supply of coal was exogenous to the 
Dutch economy. Accordingly, we do not have to worry about an endogeneity bias in prices and a 
stand-alone demand function can be considered an adequate approach. In most cases, this is 
estimated with the specification of only prices for the energy bearer involved (mostly oil). However, 
in the presence of strong alternative sources of energy there are likely to be substitution effects that 
depend on relative prices. In the case of the nineteenth century Netherlands the main alternative 
source was peat, which at between 75 and 55 percent of the estimated caloric consumption of coal and 
peat before the fiscal reforms of the 1860s was in fact the dominant fuel in heating and production. 
For this reason, the specification used also includes prices for peat. Of course, energy consumption is 
not just driven by prices and in modern circumstances of an encompassing use in production it has a 
close relationship with economic activity. For this reason, the current real value of domestic product is 
typically also included. Given the strong short-term variability of reconstructions for this variable (the 
result both of the more volatile nature of the preindustrial economy and likely measurement noise) 
three-year averages were used. Lastly, a number of country studies also vary the number of lags on 
prices in separate equations (t-x). Some approaches in turn combine leads and lags in a single 
equation and sum the effects.189 
 With all variables stated in levels, this approach was used to model the consumption of coal in 
the Netherlands during the nineteenth century. The results commented upon in the main text are 
stated in the last two columns of annex table 7.3. Here the observation period is limited to the years 
up to 1864 of changing fiscal regimes, but with a general presence of a national excise on fuel (except 
between 1823 and 1833). Estimates that included observations up to 1913 were also run. Similar to the 
results for equations in first differences still to be discussed, these exhibit lower own-price elasticities 
(around -0.2) and insignificant price effects for peat. Extending the estimation period to include the 
price-fall up to 1870 does not make any difference, but a Chow test suggests that from the price shock 
of 1871-3 (Franco-Prussian War and financial crisis), there is a structural break in the value of the 
parameters. Again, this is the same for a specification in first differences. The inclusion of a dummy 
variable fails to absorb this, nor does the inclusion of the combined (local and national) excise pick up 
significant effects, which would seem to suggest that myopic behavior with regard to nominal prices 
and net prices after restitution on balance characterized consumption. While the effect of lagged 
consumption is weak, the overall explanatory power of the estimates is high, with own- and cross 
price elasticities in the order of 0.8 and a strong income effect. Varying the horizon over which price 
changes are measured by changing compounded five-year changes for shorter lags reduces the own 
price elasticity to around -0.40.  
 However, as has been a mounting critique of such standard estimates, the consumption and 
income data and the price series on which these are based tend to be non-stationary (the former as a 
result of economic activity and population growth, the latter in the presence of trend movements).

189 Interaction terms of prices and a time-trend are also occasionally used. Here these did not produce significant results. 
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Annex table 7.2. Dickey Fuller test-statistics for variables in the coal consumption function 
 
 coal coal peat domestic population 
 consumption price price product 
 
1816-1864 -1.98 (c t 1) -1.23 (c - 1) -2.30 (c - 1) -2.09 (c t 1) -1.56 (c - 1) 
1816-1913 -2.22 (c t 1) -0.27 (c t 1) -3.11 (c - 1) -1.08 (c t 1) 0.20 (c - 1) 
 
Notes: letters and numbers in parentheses define the final equation of the augmented Dickey-Fuller procedure, c denotes the 
inclusion of a constant, t that of a time-trend, and the final number the order of the autoregressive process (and therefore the 
number of lags on the lagged dependent included); critical MacKinnon values at 50 observations are -2.89 (constant, no trend) 
and -3.45 (constant, trend). 

 
 
Annex table 7.3. The estimated consumption functions for coal, 1816-1913 
 
Dependent:  first differences levels 
ln macro 
consumption 1816-64 1816-64 1816-64 1816-1913 1816-1913 1816-1913 1816-64 1816-64 
of coal  (1) (2) (3) (4) (5) (6) (7) (8) 
 

Constant  0.05** 0.04** 0.04** 0.05** 0.05** 0.04** -2.44** -24.27** 

ln coal pricesa -0.72** -0.66** -0.71** -0.34** -0.34** -0.33** -0.79** -0.80** 

ln peat prices 0.19 0.24* 0.25* 0.01 0.00 0.00 0.83** 0.74** 

ln population   1.24   0.59  4.93**  

ln GDP   0.30   0.09  2.52**  

ln consumption-1       0.17 0.07 

 

R2  0.214 0.228 0.225 0.158 0.162 0.159 0.970 0.971 

Standard error 0.032 0.032 0.032 0.030 0.031 0.030 0.115 0.113 

Mean dependent 4.96% 4.96% 4.96% 5.12% 5.12% 5.12% 12.74 12.74 

N  49 49 49 66 66 66 49 49 

 

Short-term elasticities (full equations unreported) 

ln coal prices t -0.11 -0.10 -0.08 -0.03 -0.03 -0.03 -0.43** -0.40** 

ln coal prices t-1 -0.17* -0.17** -0.17** -0.09* -0.09* -0.09* -0.36** -0.42** 

ln coal prices t-2 -0.07 -0.07** -0.06 -0.06* -0.06* -0.06 -0.39** -0.37** 

 
Note: * significant at the 5% level; ** significant at the 1% level; a: five-year compounded average.  

 
Hence observations are influenced by past values and the mean and the variance of the series are not 
constant. Testing for this by means of the augmented Dickey-Fuller test (or the Philips-Perron test) 
shows such econometric arguments to also be relevant in the present case. Regressing the change in 
the original variable on the lagged original and testing for the relevance of a constant, a time-trend 
and a lagged dependent with a varying number of lags (with the aim of establishing the order of the 
autoregressive process) leads to the test statistics reported in annex table 7.2. These are the t-values for 
the coefficient on the lagged original in the final specification. In all cases, this concerned an AR(1) 
process of a single lag (which is the dominant result more generally) and included a constant. Only for 
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peat prices, early coal prices and population the influence of a trend could not be established.190 The 
results indicate that all variables in the consumption function must be considered non-stationary, as 
nearly all fail to surpass the critical value from the MacKinnon distribution (the more negative the 
test-value, the more stationary the series).191 Only the value for peat prices over the full range of 
observations passes the test. 
 To adjust for these conditions and identify their effect on the price elasticities used in simulation, 
the consumption function was re-estimated in first-difference form.192 For different specifications and 
the same observation periods as before, the main results are stated in columns 1 through 6 of annex 
table 7.3. The main differences in outcomes first of all consist of a much lower explanatory power. 
This is caused by the much weaker effect of peat prices and especially that of income during these 
decades of a rising energy-intensity. Replacing income by population (on account of the fact that this 
does capture the trend in the number of consumers but not that in economic activity) does lead to a 
value that indicates proportionate effects, but this too is insignificant. Further changing this to real 
value added in industry and railways (a principal user of coal) also does not lead to stronger results 
on this point. And although it has been argued that steam-driven mechanization formed a strongly 
incomplete measure of industrial modernization, the number of steam-horsepower installed was also 
tried. But whereas all of these variables strongly account for consumption in terms of levels, no such 
influence can be shown for first differences. The second main change is that of a slightly lower own 
price elasticity (which falls to around -0.70) and a stronger reduction in the cross-price effect (at 
around 0.25). Again, there was a structural break around 1870 that causes preferred values to be 
based on estimates for the earlier sample. As argued in the main text, the major shift in consumption 
after 1864 that is clearly associated with tax reform and the expectation of future prices on the one 
hand, and the limited explanatory power of all smaller and symmetric price changes that we find here 
leads to the suspicion of nonlinear effects. 
 The data on coal consumption used in the model combines reconstructions of net imports by 
Horlings and Smits with those of the various Limburg mines (by Gales), concentrated up to 1900 in 
the Dominiale and Neuprick mines. Those on domestic product, population and industrial value added 
are from the national accounts database, with the correction on agricultural value added after 1880 
explained in annex 3.1. Average prices for coal and peat were taken from data appendices C and F 
(national price series 60 and 61).193  

190 The latter result is the consequence of the fast natural increase between 1816 and 1830. This counterbalances the recovery 
and further acceleration in population growth after 1860. This only surpasses the post-Napoleonic average (of 1.2 percent per 
year) from the mid-1870s. 

191 MacKinnon, ‘Critical Values’; ‘Approximate Asymptotic Distribution Functions’. 

192 Given the final purpose of the estimates and the nature of the consumption data, complex models such as Johansen-
Julselius cointegration techniques were left unexplored. Error-correction modelling (leading to the inclusion of lagged levels) 
did not add to the results. 

193 Gales, Delven, ‘Mijnbouw’; Horlings, Economic Development, appendices III; Smits, Economische Groei, appendices; Albers, 
Machinery Investment, appendix A-6.3. A full survey of the energy balances by type of fuel so constructed is given in Gales and 
Smits, ‘Ontwikkeling’. 

  



 
    
  CHAPTER 8  
 
 
  The mechanisms of modern growth 
 
 
  8.1. Faster growth in a changing world 
 
In the last half-century before the First World War, Dutch society changed faster and in more 
respects than in any previous period.1 That condition did not apply with equal force to its 
political and fiscal institutions. This book has dwelt at length upon the notion that the 
delimitation of markets, principles of taxation and the mechanisms of public choice that 
determined the way in which the Dutch economy confronted nineteenth century choices in 
the use of resources were products of entrenched structures of the early modern state and the 
post-Napoleonic constitutional order. These, in turn, were closely associated with the 
economic interests of trade and redistribution. Rendered unsustainable by the Belgian 
secession, it had taken over two decades of policy effort for these institutions to be overturned 
and their fiscal legacy to be brought under control. And although from the 1870s new forms of 
corporatism, a widening electoral eligibility and the emergence of party politics created a new 
institutional dynamism, these changes surely were predicated upon the fundamental shifts 
that went before. 
 Yet in all other aspects the pace of change pace accelerated. In demography, population 
growth hastened from 0.7 percent per year in the two decades before the 1859 census to an 
average 1.2 percent up to the 1909 count. During the final years of this period it even 
exceeded 1.4 percent. As part of this, average mortality fell from 27 per thousand in the 
1860s to 13 in the 1910s, reflecting not only a decrease in the incidence of death from 
infectious disease but also a structural decline in infant mortality. The result was a life 
expectancy at birth that increased from around 40 to just below 60 for men and over 65 for 
women.2 Cities that had expanded by half between the 1810s and the 1850s more than 
doubled in the next five decades. Railways and the combustion engine mechanized an 
increasingly large part of domestic transport, increasing speed and reliability at eventually 
lower costs. Innovation in consumer products varied from margarine to bicycles and electric 
lighting, with telephones and motor vehicles spreading among the affluent towards the end 
of the period. In production, electrical engines lowered the threshold to mechanization, 

1 At least in the fields of demography, urbanization and output growth this includes developments during the sixteenth and 
early seventeenth centuries. At 0.8 percent per year between 1514 and 1622, population growth was highest in Holland, falling 
to 0.5 percent up to 1680. Urban growth between 1525 and 1675 averaged 1.2 percent per year and rough estimates of per 
capita production growth peak between 1540 and 1620 at 0.6 percent per year (De Vries and Van der Woude, Nederland, 71-4, 
84; Faber et al., ‘Population Changes’; Van Zanden and Van Leeuwen, ‘Character’; ‘Persistent’). 

2 Infant mortality (deaths during the first year) decreased from 20 per one hundred up to the 1860s to 11 in the 1910s (Ekamper 
and Van Poppel, ‘Zuigelingensterfte’). Van Poppel and Mandemakers (‘Sociaal-economische Verschillen’) show that up to the 
middle of the century infant mortality had slightly increased. This is in line with the earlier analysis of the urban crisis and the 
incidence of malnutrition. At some 25 per 100 it had been structurally higher in Holland and Zeeland. Life expectancy at birth 
(measured from birth cohorts) from Van Poppel et al., ‘Hoe lang leefden wij?’ 
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freed industries from the conveyor belt and did away with the need to keep large boilers 
fired-up. Science and education influenced fields as widely apart as farming and healthcare. 
And as a result of the vastly expanded exchange of commodities and capital, international 
economic forces now acted on a scale that influenced relative factor prices and changed the 
conditions of monetary stability. 
  As has been a central message, these changes were paralleled by systematically faster 
growth in production and income. In most cases, they were in fact closely interrelated with 
the same process. Moreover, higher income growth was associated with structural change in 
the sectoral distribution of output and employment, a higher mobility of capital and labor 
and a rise in the level of investment. The share of agriculture in the economy declined, more 
technologically advanced capital goods were used and flows between savings and 
investment and between rural and urban employment increased—a combination of events 
famously referred to by Simon Kuznets as ‘modern economic growth’.3 Having long been 
immersed in the mechanisms of Dutch industrial retardation, table 8.1 reminds us about the 
growth record that now stands at the heart of the debate. After the post-Napoleonic 
recovery had raised output and population growth (the latter to a level not again reached 
until the 1880s), the economy slowed from the second half of the 1830s, and with it 
demographic change and rural-to-urban migration. On top of structural factors such as 
endowments, wage costs and particularism in economic regulation, the fiscal reaction to the 
Belgian secession and shifting relative prices pushed industry into a slowdown from the 
mid-1830s. As elsewhere, from 1845 harvest failures and the persistence of the early modern 
subsistence cycle added to these effects. Given population pressure on a less than elastic 
supply of staple grains and the emergence of the potato blight, low labor incomes translated 
an enhanced scarcity of food into a reduced demand for nonnecessities, passing the effects 
to the wider economy. 
 After over two decades of fiscal consolidation and structural reform, overall economic 
performance only changed from the 1860s, again with industry as the leading sector. 
Liberalized markets, deregulated production in sectors formerly subject to product taxation 
and resultant lower costs of coal and other inputs led to applied technological change and 
economies of scale that caused output growth in manufacturing to accelerate. At the same 
time, slowly eroded comparative wage costs and inevitable modernization as a result of the 
phasing-out of subsidization and colonial protection enhanced external competitiveness. 
With output growth in agriculture and services also increasing from the 1880s, trend growth 
in domestic product after 1860 increased to over 2 percent per year. After a limited 
industrial deceleration, a further likewise limited acceleration across all sectors followed 
from the latter half of the 1890s. 
 As was part of the message of chapter 7, after the reforms of the 1860s the role of central 
government in the development process would change relatively little. While slipping at the 
local level, in national politics the tight fiscal stance reflected a consensus view. Within its 
bounds, initiative shifted from institutional reforms to social overhead, electoral entitlement 
and the funding of education. At the same time, local direct taxes increased from the 1870s 
to cater for growing needs that were curtailed by the fixed level of funding from central tax 
revenues. Especially income taxes proved to be an elastic source of revenues well before

3 Kuznets, Modern Economic Growth, 490-500. 
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Table 8.1. A recapitulation of Dutch nineteenth century growth by sector, 1816-1912  
 
  1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Compound growth rates 
Agriculture  0.65 1.03 0.85 1.24 1.88 
Industry  2.67 0.89 4.04 2.41 2.76 
Services  2.07 1.64 1.89 2.48 2.67 
GDP  1.83 1.32 2.01 2.20 2.57 
Population  1.17 0.77 0.99 1.17 1.39 
GDP per head  0.66 0.55 1.02 1.03 1.18 

Sectoral shares in GDP growth 
Agriculture and fishing  14.3 28.1 11.6 13.5 16.5 
Industry  33.6 14.4 46.7 33.0 33.1 
Services  52.1 57.6 41.6 53.5 50.4 
 
Notes: all values based on three-year averages; agriculture includes fishing. 
Sources: author’s calculations based on Smits et al., Dutch GNP (value added) and data appendices (deflators), with a correction on 
inputs in livestock farming according to annex 3.1. 

 
their introduction at the national level, facilitating the growth of spending on problems that 
resulted from the spillover effects of urban growth. The main cause for this change was that 
the liberal program had realized its goals. It effectively concluded with the colonial reforms, 
the abolition of the death penalty and the stamp-duty on newspaper, and found a symbolic 
end with the third cabinet led by Thorbecke, who died whilst in office in 1872. In early 1874, 
the cabinet under Fransen van de Putte still cleared the way for urban extension by passing 
legislation for a defensive strategy that allowed for the demolition of the old city-walls. 
After this, politics became dominated by further defensive planning (given the assertiveness 
of the German Empire), electoral rights, the funding of confessional education and the rural 
displacement of the 1880s. It is these issues that acted as catalysts to the emergence of 
political parties, changing the political landscape to include protestant, catholic and socialist 
factions and introducing cleavage along lines of religion (the so-called antithese) and social 
class.4 Only after the various liberal factions united over electoral reform did it become 
possible to gather sufficient support for the first elements of a system of income taxation to 
be introduced in 1892-3. And after earlier token legislation on child labor in 1874 (which 
lacked any means to monitor compliance), measures aimed at social protection and 
collective insurance were introduced from 1901, starting with the industrial accident law 
(the Ongevallenwet), legislation on the minimal requirements of housing and more effective 
measures against child labor. 
 Whereas further shifts in regulative and fiscal incentives thus were limited, changes in 
international exchange were momentous. Facilitated by strongly falling transport costs, 
declining protectionism and institutional changes in the growth of money supply, the result 
was an enhanced interdependency that acted through the flow of goods and capital and 
exogenous influences on prices. Of these mechanisms, the shocks that shaped output prices 
in farming and industry, the effect of industrialization on the international demand for 

4 Tamse, ‘Politieke Ontwikkeling’; Kossmann, Low Countries, 310ff. 
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agricultural exports and the shifts in the competitiveness of manufactured goods through 
lower costs of inputs have already passed. What has not been touched upon, however, is 
that these were aspects of a wider process of international integration that accelerated over 
the second half of the century. Its main effects were that average growth in trade increased, 
industrialization was stimulated and most of the European economies converged, as the 
level of income in less developed regions caught up with that in richer countries.5 Using the 
comparative long-term database compiled by the late Angus Maddison, table 8.2 traces the 
latter process for 12 countries. Apart from stating income levels and growth rates, it 
specifies two measures of convergence: the spread in growth rates of per capita product and 
the slope coefficient of a regression that explains the same variable from the initial level of 
income per head. Following Barro and Sala-i-Martin these have come to be referred to as 
sigma and beta convergence.6  
 The table makes it clear that before 1850 the European economies still diverged. There 
was a statistically significant positive relation between income levels and the pace of growth 
per head, as growth in countries that differed in openness and the degree of specialization 
was largely driven by domestic factors and early industrial developers grew faster. This 
outcome reflected a strong imbalance in mechanization, industrial productivity and export 
growth. Such differences were of course most pronounced in the British case, although even 
there industrialization was characterized by regional concentration. As surveyed in their 
analysis of European integration after 1850 by Lee Craig and Douglas Fisher, at mid-century 
Britain had more mechanized spindles, consumed more raw cotton, produced more coal 
and pig iron, and had a greater capacity of steam power than the rest of Europe combined.7 
However, over the course of the following decades this extreme position eroded. By 1913, 
the estimated British share in global industrial output, which according to Bairoch stood at a 
fifth in 1850 and peaked at 23 percent in 1880, had fallen to 14 percent. Shares for the U.S. 
and Germany now stood at 32 and 15 percent. In iron and steel, the British share was down 
to a sixth of the combined German and U.S. output.8 Yet where the traditional emphasis is 
on the 1870s as the years of a shared transition to modern economic growth, the Maddison 
database suggests that it was in fact only from the 1890s that trade-driven integration 
translated into significantly faster growth and convergence. In the preceding decades the 
spread in growth rates had reached its peak. And even though a statistically positive 
relation between growth and income levels no longer prevailed (in fact, the spread in 
growth paths is too wide for any relation to hold), it is only after 1890 that the catch-up 
coefficient changes to a robustly negative value. Clearly, it reflects the start of a systematic 
process of income convergence. 
 The result of this shifting pattern of international growth was that where the average of 
per capita income in the European sample in 1820 had amounted to 72 percent of the British 
level, by 1870 this proportion had fallen to 65 percent. However, at the eve of the Great War

5 In their study of European integration between 1850 and 1913, Craig and Fisher use Granger-causality testing to claim that there 
also most likely was convergence in inflation, monetary growth and trade cycles (Integration, 121-8; 222ff.). 

6 Barro and Sala-i-Martin, ‘Economic Growth’; ‘Convergence’; also see Mankiw et al., ‘Contribution’. The concept of catch-up 
convergence originally derives from Baumol, ‘Productivity Growth’. 

7 Craig and Fisher, Integration, 20 and table 3.7. 

8 Bairoch, ‘International Industrialization’, 275, 294. U.S. and German shares for 1850 were at 7 and 5 percent. 
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Table 8.2. Comparative nineteenth-century economic growth, 1820-1913 
 
 1820 1850 1870 1913 1820-50 1850-70 1870-90 1890-13 
 
GDP per person in 1990 international dollars  GDP, growth rates 

Netherlands 1736 2244 2597 4049 1.79 1.48 2.01 2.32 
Germany 1077 1428 1839 3648 0.95 2.02 2.36 3.13 
Belgium 1319 1847 2692 4220 1.99 2.56 2.11 1.90 
France 1135 1597 1876 3485 1.64 1.08 1.38 1.82 
Denmark 1274 1767 2003 3912 1.96 1.78 2.13 3.05 
United Kingdom 1706 2330 3190 4921 1.86 2.29 2.03 1.75 

Euro-sample 1234 1652 2080 3687 1.72 1.77 1.89 2.32 
 
GDP per person, UK = 100   GDP per person, growth rates 

Netherlands 102 96 81 82 0.86 0.73 0.90 1.15 
Germany 61 63 58 74 0.94 1.27 1.39 1.77 
Belgium 77 79 84 86 1.12 1.88 1.21 0.90 
France 67 69 59 71 1.14 0.81 1.18 1.67 
Denmark 75 76 63 80 1.09 0.63 1.15 1.91 
United Kingdom 100 100 100 100 1.04 1.57 1.14 0.89 

Euro-sample 72 71 65 75 0.97 1.15 1.18 1.46 
 
 1820-50 1850-70 1870-90 1890-13 1820-50 1850-70 1870-90 1890-13 

 σ  β  
 
Convergence 24.9% 42.8% 30.2% 28.6% 0.005* -0.003 0.002 -0.011** 

 
Notes: all Dutch observations except 1913 use three-year averages. The Euro-sample is the aggregate of 12 nations (Austria, 
Belgium, Denmark, Finland, France, Germany, Italy, Netherlands, Switzerland, Norway, Sweden and Britain, all corrected for 
boundary changes). Following the terminology introduced by Barro and Sala-i-Martin (‘Convergence’), sigma convergence is 
defined as the coefficient of variation across individual growth rates, whereas beta (catch-up) convergence is the slope coefficient 
from an OLS estimate that regresses the annual growth of per capita product on its initial level in logs plus a constant. Single and 
double asterisks denote significance at the 5 and 1 percent level respectively. 
Sources: Dutch data from Smits et al., Dutch GNP and data appendices (deflators); all other countries from the last personally 
updated version of the Maddison database, available at: http://www.ggdc.net/maddison/oriindex.htm. 

 
it had reverted to 75 percent. In the specific Dutch case this implied, first, that income 
growth up to the 1870 benchmark was slow, also in comparative terms. As we saw, this in 
turn diversified into faster growth before 1830 and even slower growth for the subsequent 
period up to 1860. Secondly, even though growth accelerated after this, in per capita terms it 
still remained at a modest level. These limited productivity gains in turn fit the notion of 
emerging catch-up growth. Given the fact that Dutch income had started at the highest 
comparative level and by 1870 was still far above average, opportunities for income growth 
through structural change in the use of resources were much larger elsewhere. Relatively 
strong Dutch population growth here also tends to confuse. Whereas the growth of the 
economy as a whole after 1870 was at least equal to the European average, in terms of 

http://www.ggdc.net/maddison/oriindex.htm
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productivity gains it ranked below that of other countries, with the eventual exception of 
early industrializers Britain and Belgium. Thus, from equality around 1820 Dutch income 
declined to 80 percent of the British level by 1870 and then stabilized. By contrast, it fell 
against the western European average, from being two-fifths higher after the Napoleonic 
wars to a mere tenth in 1913. 
 Through export demand, technology transfers and possibilities for specialization, early 
nineteenth century European growth already formed an exogenous source of development; 
even if, as chapter 3 argued, in the Dutch case it caused the benefits of comparative 
advantage to contend with those of productivity-frontier technology. However, being 
driven by international integration, the faster growth of later decades put these effects in a 
different league. Behind this were fundamental changes in the volume and geographic 
spread of trade and the flow of capital. In trade, it was especially the growth in the exchange 
of bulk goods (whose low value had made long-distance trade impossible before the 
transport revolution of propellers and compound engines) that put its economic effects on a 
different scale. Table 8.3 illustrates this for intra-European and transatlantic commodity 
trade after the 1873 crisis and the political and monetary integration of the German Empire. 
In practically all European countries, the growth of trade (in real terms) exceeded that in 
domestic product. Moreover, for Britain, which by now had experienced a century of 
export-driven growth in manufactures and an associated vastly enhanced dependency on 
agricultural imports, the effect was much smaller. Relevant to the Dutch case is the notion 
that geographic aspects also mattered to the role of trade. While undisputedly characterized 
by an already high degree of openness, the differences between the growth in trade and 
production are among the largest observed. This reflected the exceptional role of transit 
trade in relation to the unparalleled access to the European hinterland. However, the same 
phenomenon also led to extensive transits that cause the figures for actual imports and 
exports to be inflated.9 
 On the side of exports, higher growth rates reflected the enlarged markets and the 
possibilities for specialization that the integration process offered. The strong growth of 
imports and their penetration in local economies in turn enhanced competition; imports 
challenged production in less productive sectors, just as exports could abroad. With respect 
to manufactures, the 1860 Cobden-Chevalier treaty between Britain and France had induced 
a string of bilateral trade agreements and transitions to general free trade (such as that in the 
Netherlands from 1862) that created a largely open exchange. However, it was in relation to 
agricultural imports that integration had the most fundamental effects. With falling 
transport costs, expanding trade reduced prices that also became increasingly exogenous in 
nature (a situation which, as argued, in the Dutch case largely applied from an early stage). 
This influenced terms of trade between sectors, but as first argued by Eli Heckscher and 
Bertil Ohlin in the 1920s, it also changed the relative cost of land and labor. Through trade, 
countries gained an incentive to export more of those goods that exploited resources which

9 On transits and the growth of international river shipping after 1850 see Smits, Economische Groei (and the related estimates in 
Smits et al., Dutch GNP, 142-4). On the problem of concealed transits as a result of the administrative burden of registering goods 
as in transit against low import charges see Lindblad and Van Zanden, ‘Buitenlandse Handel’. Below we also will find that the 
declining relative price of imports and exports caused the nominal share of trade in domestic product to be by and large stable 
from the early 1860s. In this sense, faster Dutch growth was not trade-led (whereas it was between 1830 and 1860).  
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Table 8.3. Comparative rates of growth in real exports and imports, 1873-1913 
 
 Netherlands Britain Germany France U.S. Euro-sample 
 
Imports 3.51 2.09 3.48 1.87 3.82 2.77 
Exports 3.03 2.25 2.85 2.42 3.74 2.65 
Domestic product 2.35 1.82 2.72 1.71 3.78 2.09 

Differences to domestic product 
Imports 1.16 0.27 0.77 0.16 0.08 0.68 
Exports 0.68 0.43 0.14 0.71 -0.04 0.56   
 
Note: the Euro-sample here is an unweighted average of growth rates for Austria-Hungary, Belgium, Denmark, France, Germany, 
Italy, the Netherlands, Norway, Portugal, Spain, Sweden and Britain. Numbers for the Netherlands use three-year averages. 
Sources: Craig and Fischer, Integration, 194; Smits et al., Dutch GNP (Dutch trade and GDP); non-Dutch GDP data as in table 8.2. 

 
they held in abundance. In consequence, the demand for the same factor boomed, whereas 
that for scarce resources fell. With contrasting endowments in land and labor between 
Europe and the New World, trade thus led to a convergence in factor prices. The grain 
invasion raised real wages, but it also broke the low elasticity of agricultural supply and its 
role in tying down labor.10 
 The final main aspect of late nineteenth century international integration that mattered 
to the mechanisms of faster growth was that of direct factor flows. Parallel to trade, the 
transatlantic migration of labor also played a role in late nineteenth century convergence. 
However, it was of little direct consequence to Dutch development.11 Of potentially greater 
importance were capital flows. Comparative data on this phenomenon is still lapidary, but 
it is evident that all major countries were involved in absorbing and exporting increasing 
amounts of capital. It also is undisputed that international lending was strongly dominated 
by Britain, with the London capital market as the pivot of operations. According to the 
survey by Ashworth, even in 1914 British overseas lending accounted for at least half of the 
world total. U.S. capital exports widened the pool from the 1890s. Before this, the capital 
needed to develop the American continent had caused opposite flows, especially after the 
1865 end of the Civil War.12 What added to the structural forces of accumulation and 
openness on this point was the emergence of the international gold standard from 1873. 
This is typically credited with having stabilized the international pattern of settlement, but 
it also lowered transaction costs, raised arbitrage in the allocation of capital and resulted in 
a convergence of rates of interest.13  
 From the summer of 1914 at the latest it would become apparent that the economic and 
monetary integration of the preceding decades rested on a fragile political footing. Yet up to 

10 O’Rourke and Williamson, Globalization and History; ‘When did Globalization Begin? 

11 According to the estimates by Oomens (‘Loop der Bevolking’, 33), emigration increased from 67 thousand in the 1860s to 
111 thousand in the 1890s. In both cases, this was equal to 0.2 percent of the population. Of these migrants less than a third 
settled in the New World. 

12 Ashworth, Short History; Craig and Fisher, Integration, 202-3. 

13 Eichengreen, Golden Fetters, 29.  
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this point international convergence shaped the incentives to which countries were exposed, 
with trade volumes, relative output prices, direct investment and rates of interest as the 
principal mechanisms. The relevant issue here is in what way these forces influenced 
individual development histories and how these interacted with domestic developments to 
deliver faster growth. Taking the effects of international change into account, the central 
question in this final chapter therefore is that asking after the mechanisms of faster 
economic growth in the Netherlands from the 1860s. The role of prices again is a double 
one: commodity prices serve as deflators, but together with factor prices were also part of 
the incentives that shaped the sectoral structure of production, the nature of consumption 
and the growth of investment and employment. Earlier chapters showed how the 
overlapping effects of comparative advantage, shifting relative prices, failing labor market 
adjustment and fiscal policy gave rise to Dutch industrial retardation. Yet accounting for 
retardation is not the same as explaining how factor inputs that ranged from unskilled labor 
to electrical engines, productivity and the components of aggregate demand fitted together to 
sustain a structurally higher rate of income growth. Being prototypically small and open, the 
Dutch economy was unquestionably influenced by the developments summarized. But what 
was the exact role of the widening flow of goods and capital, and of the shifts in prices that 
these engendered? 
 To find answers to these questions, I start by examining the nature of growth at the 
macroeconomic level. Secondly, I trace the paths of factor inputs and productivity for the main 
sectors. Which of these dominated at what stage, and what drove the shift to slower growth 
in industry and faster expansion in services after 1880? The second part of the chapter then 
turns to investment, foreign trade and consumption. These not only form the constituent 
parts of aggregate demand, but the first also shape the productive capacity and the external 
equilibrium of the economy. It is also here that the mechanisms of international integration 
should apply most directly. So which of these mattered, and when? Conversely, what can 
we say with regard to the effect of domestic changes in investment demand, saving and 
financial intermediation? Lastly, recent accounts of the Dutch growth transition have claimed 
an autonomous role for home demand. This argument not only depends on the evolution of 
real wages, but also on the propensities of consumption. As real income and relative prices 
shifted, so did the structure of demand. To examine the importance of this effect I use a newly 
compiled sample of household budgets. These not only allow for this structure to be traced, 
but also facilitate the estimation of a system of demand equations. Using the results, this is 
then explored on its implications. The same effort also offers insight into the evolution of 
living standards.  
 
 
  8.2. Macroeconomic development 
 
Delimiting the nature of macroeconomic development in the context of long-term income 
growth requires addressing the two fundamental issues put forward by the principal 
theoretical perspectives on the development process. First, there is the issue behind the 
decomposition of output growth into the contribution of factor inputs and productivity that 
is the essential empirical approach of neoclassical growth theory. This is based on a 
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macroeconomic production function with given technology, factor prices that are equal to 
marginal products and an exogenous accumulation of capital and labor. Its question is that 
asking after what is held to be the transitory role of factor accumulation versus the effect of 
productivity growth associated with technological change across the different phases of 
development. Secondly, there is the structuralist perspective of the lasting increase in 
productivity at the heart of industrialized growth being driven by persistent change in the 
allocation of resources, of which technology forms an embodied part. By the same token, 
accumulation is endogenous and prices and markets matter to actual outcomes. Based on 
the notion of an initial dominance of agriculture characterized by diminishing returns, the 
original development transition in this view is closely associated with the shift of labor from 
the rural to the urban economy. This is then followed by below-marginal product wages 
and resultant higher rates of capital accumulation in modern sectors. The key question here 
is to what extent these mechanisms apply to development transitions with a strongly 
divergent starting-point in the shape of advanced specialization and accumulation, a high 
degree of openness (and resultant exogenous prices) and more limited intersectoral 
productivity gaps. However, before addressing either of these issues it is of importance to 
understand the greater complexity from which these are distilled. To achieve this, I first 
shortly elaborate on the issue that is the focus of modern macroeconomics: the extent and 
nature of fluctuations in activity. 
 
 
 Economic fluctuations 
 
The first thing to understand about growth from the 1860s is that although structurally 
higher over the longer term, it was by no means stable in the short run. The large variations 
in output that had characterized preindustrial agriculture were earlier shown to have 
persisted far into the nineteenth century. Likewise, international conflict and financial 
panics that meshed with the trade cycle had irregular effects on prices, credit and the 
demand for exports. The compounded result of these forces was that the economy also 
strongly fluctuated in aggregate terms. While the economic shocks of the subsequent 
interwar period were extreme, the national accounts in fact suggest that the nineteenth 
century volatility of output was much larger than it has been since 1949.14 Given much 
earlier reconstructions of domestic product and other indicators on an annual basis, these 
short-term changes have long since been part of the understanding of especially British and 
U.S. macroeconomic history. By contrast, in the Dutch case the haphazard methods formerly 
used to trace production have left their outline unclear; the only recent topical paper is that 
by Jacobs and Smits (from 2001).15  

14 Given the likely larger margin of error in the earlier estimates there is cause for uncertainty here, but the difference is large. 
The standard deviation of the gap between growth rates and a moving five-year average between 1949 and 2015 is equal to 1.7 
percentage points. For the periods between 1815 and 1850 and from 1850 to 1913 the same number equals 3.2 and 2.6 points. 
Data from 1949 forward from Statistics Netherlands (CBS): http://statline.cbs.nl/Statweb/dome/default.aspx. 

15 Jacobs and Smits, ‘Conjunctuurbewegingen’; the paper before this is that by Brugmans, ‘Conjunctuur’ (from 1936). In their 
analysis of business cycle convergence, Craig and Fisher for instance still use the Dutch series by Stuijvenberg and De Vrijer 
(‘Prices’, from 1982), which is strongly inadequate (Integration, 222-71). Similar data problems apply to reconstructions for 
Germany and France by Hoffmann (Wachstum) and Toutain (‘Produit Intérieur’). For Britain after 1870 such views are based 
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 An important aspect of economic fluctuations during the second half of the nineteenth 
century was that the character of shocks that added to the international trade cycle changed. 
After the Napoleonic Wars these had been dominated by varying harvests and agricultural 
prices, also due to the potato blight.16 However, from mid-century international integration 
caused recurrent episodes of financial instability—banking and stock market crises—to 
become their dominant source. These in turn largely originated in the United States and 
spread through the British banking system. The main catalyst here was the role of the 
London market in serving as a clearing house for others nations. The British dominance in 
commerce and finance had led exporters from other countries to maintain sterling balances 
that could be converted into gold or foreign exchange in order to settle commercial 
obligations. By one estimate, at the end of the nineteenth century no less than 60 percent of 
the world’s trade was settled through payment in sterling.17 Governments, too, held a 
portion of their reserves as interest-bearing assets, to be converted into gold on demand. 
And while these acted less responsive to differences in interest rates, they were sensitive to 
the confidence in convertibility. Thus, London harbored a pool of financial assets far in 
excess of those in any foreign center. These would move in and out of liquidity in response 
to factors affecting interest rates or confidence. As a result, more than just the trade balance 
mattered for external adjustment and fluctuations in the monetary base already formed a 
determinant of the cycle. 
 What made these conditions susceptible to instability was the unsolved tension 
between the credibility of conversion and the reserve requirements of the paper pound. 
With the spreading of railways and the waxing capital-intensity of production, real forces 
consistently worked in the direction of an expansion of its supply; speculative bubbles 
based on the growth of investment only served to enhance this. Initially, the problem 
revolved around the effects of the British 1844 Bank Charter Act; itself the result of the 
dispute between the currency and banking schools that had emerged in response to the 1825 
crisis and the preceding period of restricted conversion. It gave the Bank of England a 
formal monopoly on the issuance of banknotes and separated this from all banking activity. 
Yet fearful of the inflation and confidence effects that might result from a lack of restrictions 
it tied this to a stringent condition. This imposed that paper currency be fully backed by 
gold or a maximum of 14 million pound in public debt. However, the growth of asset-
backed loans, whose function was in foreign trade and investment, escaped its provisions. 
Nor could it do anything to control exogenous changes in assets held, even though these did 
influence the monetary base. 
 In this situation, a domestic overextension in credit or foreign disturbances imported 
through falling stocks or shifts in the allocation of gold or deposits created a dilemma. It 
forced the government to choose between the stability of the economy on the one hand, and 
the credibility of conversion and the external balance on the other. In effect, British cabinets 

on Feinstein, National Income (from 1972), with data for earlier years (from Ashton and Rostow) having recently been replaced 
by Broadberry and Van Leeuwen (‘British Economic Growth’). For the U.S. this concerns the work by the NBER, which even 
uses monthly indicators (http://www.nber.org/cycles/cyclesmain.html). 

16 This of course mainly concerned shocks in 1816-7, 1820-4, 1845-7 and 1853-5. For a full survey of agricultural price shocks 
see figure 3.12. The principal exceptions were the panics of 1819, 1825 and 1847. 

17 Williams, ‘Evolution’, 268, as cited by Eichengreen, Golden Fetters, 43. 

 

http://www.nber.org/cycles/cyclesmain.html
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were forced to suspend reserve requirements during the financial panics of 1847, 1857 and 
1866 by allowing the Bank of England to create fiat money. In 1847 the origin of the panic 
lay in harvest failure and the railway mania. In 1857 it was caused by overextension in the 
U.S. economy. And in 1866 financial disruption was sparked by the failure of the London 
wholesale discount bank Overend-Gurney at the downturn of the international cycle. This 
was the consequence of it having made substantial investments in long-term assets at the 
expense of sufficient cash reserves, and the refusal of the Bank of England to come to its 
assistance. It was this particular episode that led Walter Bagehot to formulate the principle 
of the lender of last resort: the notion that in such situations, in order to prevent a wider 
panic, the task of the central bank was to lend freely—if at higher rates and against good 
collateral.18 
 After the 1873 international crisis and the general transition to the gold standard, the 
same problem of having to stabilize markets while maintaining convertibility took on the 
characteristics of a multilateral equilibrium. First, given industrialization and the growing 
role of bank credit and fractional reserves, the tightening of the relation between monetary 
policy and financial stability spread to other major economies. Combining the overextension 
of American railway investment and the effect of the French indemnity after the war of 1871 
on German and Austrian money markets, the 1873 crisis itself had made this abundantly 
clear. Especially the expansion of the German money supply through the issuance of gold 
coin before the demonetization of silver inflated this bubble. Within three years, the 
circulation of Talers, soon to be replaced by Marks, tripled from 254 to 762 million. Out of 
the 4.2 billion Goldmarks of the indemnity, over half through public deleveraging and 
expenditure flowed directly into the economy, adding liquidity and capital in search of 
returns.19 Adding to a build-up since the 1866 Prussian-Austrian war, this triggered a 
speculative boom in the founding of companies and banks. Capital issued in stocks 
increased from 473 to 1,167 million Marks. In Austria, 1,005 companies with a nominal 
capital of 5.6 billion Gulden were chartered between 1867 and 1873, including 175 banks 
with a nominal capital of 1.4 billion Gulden. And in Prussia 677 firms with a capital of some 
2 billion Marks were founded in 1871-2 alone. Many of these never got started or rapidly 
faltered; of the Austrian firms only 516 with a capital of 1.5 billion Gulden survived to 
1874.20 Pressure on monetary policy as an inescapable mechanism of financial stability also 
surfaced in 1889 with the run on the Comptoir d’Escompte, one of the largest French banks, 
with the Banque de France ultimately providing a lifeline.21 Both the size of the economy 
and a long restrictive monetary policy prevented Dutch decisionmaking to have much of an 
international effect. Even so, in the case of shocks that shifted investment opportunities the 
Nederlandsche Bank, too, was forced to expand liquidity. At the peak of the 1907 stock 

18 Dornbusch and Frenkel, ‘Gold Standard Crisis’; Calomiris and Schweikart, ‘Panic of 1857’; Turner, Banking in Crisis, 74ff.; 
Bagehot, Lombard Street. This was released in 1873, but its key notion was originally published at the peak of the crisis (May 
1866) in the Economist (‘What a Panic is’). As is an important lesson from the 2008 crisis, one problem with this position is that 
under these circumstances the liquidity of financial assets that may serve as collateral is endogenous (King, Alchemy). 

19 Wirth, Geschichte, 438; Nipperdey, Deutsche Geschichte, 1866-1918 I, 283. 

20 Kindleberger, Historical Economics 314, based on Wirth, op. cit., 466-71. 

21 Hautcoeur et al., ‘Floating’. 
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market crisis its director hastily boarded an Amsterdam train with trunks of paper money to 
serve the Rotterdam branch office.22 
 The second implication of the growing leverage of financial markets rested with the 
need for international cooperation. In normal situations, tensions that arose from shifts in 
the balance of payments were absorbed through the discount rate and its effect on the flow 
of short-term capital. Moreover, this was supplemented by policy instruments that varied 
from restrictions on bills eligible for discount and borrowing from brokers, to open-market 
operations in bullion. This meant that there was a depoliticized mechanism of monetary 
adjustment that acted counter-cyclically. Yet given the persistence of destabilizing impulses, 
the linked growth of credit made that in the case of an actual challenge of the parity the 
lender of last resort function now had to be provided collectively. While reserve 
requirements became partial and large gold discoveries in Australia, Canada and South 
Africa relaxed some of the structural tension, the leverage achieved made that within the 
rules of the game individual countries no longer could fend for themselves.23 Especially 
during the American stock market crises of 1901 and 1907, European central banks were 
forced to call upon each other’s reserves. These, in turn, were increasingly held in foreign 
exchange. Unquestionably still most influential in its discount policy, the Bank of England, 
too, by this time depended on especially German and French cooperation. After the 
exceptional conditions of stability that were determined by the growth of the paper pound 
and British economic dominance came the equally unprecedented concern of international 
monetary coordination. Yet institutional adjustment internalizing these new conditions was 
inevitably slow. After switching from silver to gold in 1875 (by superimposing upon the 
existing silver circulation gold coins that were subsequently recovered as bullion since there 
was no obligation to redeem notes in gold), it was only in 1888 that the Nederlandsche Bank 
obtained permission to deal in foreign bills, providing a practical way of controlling 
exchange rates more directly. 
 The relevance of this digression on financial stability with regard to Dutch 
macroeconomic outcomes is illustrated in figure 8.1. It shows three-year averages of the 
growth of value added in industry (to the macro-role of which we will turn shortly) and 
domestic product during the six decades before 1913. The close correspondence of 
downturns in the growth of output with the succession of financial crises discussed should 
be evident. The first of these is the panic of 1857. Sometimes referred to as the first 
worldwide economic crisis, its impact on the Dutch economy was particularly large, with its 
principal effect working through value added in foreign trade. According to the 
reconstruction of value added in services by Smits, in 1859 this stood a fifth lower than in 
preceding years.24 Similar if smaller effects emerged in response to the British liquidity crisis 
of 1866 and the much wider crash of 1873. As chapter 4 already noted, this seems to have 
had a limited direct impact on the Dutch economy, its largest effect being in construction. 
Estimated value added in this sector in 1874 was a quarter below that in surrounding 

22 De Jong, Geschiedenis, I, 542-75; De Rek, Koningen, II, 248. 

23 The Dutch legal reserve requirement before the First World War was 40 percent, but actual buffers only approached 50 
percent from the 1890s; the average between the 1875 shift to gold and 1913 was 63 percent (Van Zanden, ‘Old Rules’, 146). 

24 Smits, Economische Groei, appendices; Smits et al., Dutch GNP, 143.  

  



  The mechanisms of modern growth       445 
 

domestic product

industry

-6

-4

-2

0

2

4

6

8

10

1853 1858 1863 1868 1873 1878 1883 1888 1893 1898 1903 1908 1913
 

Figure 8.1. Three-year averages of growth in industrial value added and domestic product, 1853-1913 

Sources: Smits et al., Dutch GNP (value added, with the correction of annex 3.1); data appendices (deflators). 

 
years. Moreover, contrary to developments in the major industrial economies, this was 
followed by strong growth in investment. Seen in combination with the various price shocks 
summarized in earlier chapters, these turning points also illustrate the tight sequence of 
exogenous impulses to which the economy was subject from the mid-1840s. After the 
harvest failures from 1845 and the ensuing financial, political and subsistence crises came 
the price shock of the Crimean blockade and the enlarged downturn of the cycle in the late 
1850s. Up to the 1873 crisis this was then followed by the effect on industrial prices of the 
American Civil War and the German wars of 1864-6, by the 1866 financial panic and by the 
Franco-Prussian War of 1871. 
 In the remaining four decades up to 1913 incidental shocks were spread less densely. 
Financial panics emerged in 1889, 1890, 1901 and 1907, with the last two originating in 
American stock market crises.25 Yet just as these had meshed with earlier shocks, the regular 
trade cycle and endogenous variations also persisted. Thus, according to the national 
accounts there were additional downturns in 1878, 1885, 1894 and 1899, triggered by 
changes in the trade balance and sectoral influences. Likewise, consecutive peaks originated 
in these factors.  

25 For the period after 1870, views on British turning points differ between the early work by Rostow (1948) and the later 
analyses by Friedman and Schwartz (1982) and Capie and Mills (1991). Based on the congruency between series for domestic 
product, industrial production, foreign trade, unemployment and investment Craig and Fisher’s study of European 
integration after 1850 places British troughs in 1873, 1878-9, 1884-6, 1892-3, 1902-3 and 1908. In a similar way, they set German 
downturns at 1873, 1875-7, 1879-80, 1882, 1891, 1894, 1900-1 and 1908. For France the dating is 1873, 1876, 1879, 1883-6, 1893-5, 
1900-2, 1904, 1908 and 1910 (Craig and Fisher, Integration, 237-57). 
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 Through its close ties with international prices and the conditions of investment, the 
dominant force in this respect was industry. In agriculture, variations in output away from 
trend growth as before were mostly driven by random weather influences and incidental 
disease. In the mid-1860s there was the imported cattle plague, and sharp indentations in 
the output of arable farming occurred in 1879, 1888, 1891 and 1903. In the nineteenth 
century context, services outside shipping and finance to an overwhelming extent still were 
nontradable. As a consequence, these were not directly influenced by international shocks. 
However, through input prices and demand their output did follow financial and cyclical 
fluctuations.  
 Within industry, swings in construction in turn were consistently larger than those in 
manufacturing; a difference that lasted all the way up to the stock market crisis of 1907. 
When looked at in detail, industrial growth in the years directly after the shocks of the 
Crimean blockade and the 1857 financial panic appears to have been mainly driven by 
construction. This lasted up to the 1867-8 international trough, with a strong expansion of 
production in manufacturing starting only after 1863.26 Growth in both main industrial 
subsectors declined in relation to the 1873 crisis, but as noted this effect was much stronger 
in the building trades. Moreover, the contraction was as strong as it was short-lived. 
Whereas growth in manufacturing slowed with the 1878-9 international downturn, 
construction from the mid-1870s started on a period of fast expansion (at an average of 5 
percent per year). Renewed growth in manufacturing and overlapping enhanced growth in 
services then led to a peak in macroeconomic performance in 1882-4. The construction 
bubble deflated from the late 1880s, causing measured value added to stagnate for a decade; 
the consequence of the capacity that had been created by the preceding boom in the demand 
for urban housing and infrastructure—especially railways. These effects in turn were 
exacerbated by those of the international financial panics of 1889 and 1890-1. Construction 
again reacted more strongly to the crisis of 1907. From 1909 growth in all parts of 
nonagriculture rose, causing macroeconomic performance to return to the level previously 
reached in the early 1880s. 
 A striking feature of the three-year averages is that these seem to suggest that economic 
fluctuations rarely were recessionary; only in 1858, 1878 and 1889 are rates close to or below 
zero. There are two aspects to this observation that warrant clarification. First, the fact that 
macroeconomic growth after 1860 shifted to a higher average was wholly due to faster 
growth in industry. Up to 1880, growth in value added in the nonindustrial sectors 
averaged 1.4 percent per year, which is very close to the macroeconomic average of 1.3 
percent that had held since 1830. With industry growing at 4 percent, the difference is the 
essence of the catch-up previously argued. From the 1880s, there then is a convergence in 
growth rates. With generally slower growth in manufacturing, deflation of the construction 
boom and the financial shocks at the end of this decade (with the by far largest impact on 
industry) this leads to a temporarily lower macroeconomic average. Yet this again changed 
from the turn of the century, with higher growth rates in all sectors moving together. The 
second aspect is that the original annual estimates suggest that recessions were more 
frequent. For the 61 years shown, 16 had a negative growth, with the strongest effects in 

26 Based on the methodology by Craig and Fisher described, 1867 is the common trough for Britain, Germany, France and 
Italy. With their analysis starting from 1850 the preceding overlap is for 1857-9. 

  



  The mechanisms of modern growth       447 
 
1867, 1874, 1879 and 1890. Use of a Hodrick-Prescott filter suggests that normal business 
cycles were denser than would appear from the three-year averages of composite growth. 
Based on its implicit criteria, there were 14 of such cycles during the period shown. 
However, the problem with this finding is that it presupposes an accuracy of measurement 
that cannot be ascertained.  
 
 
 Growth accounting 
 
Notwithstanding the significance of short-term swings to the nineteenth century economy, the 
greater interest of a study on the transition to higher welfare lies with the factors driving its 
expansion over the longer term. The dominant approach to such an analysis is what is known 
as growth accounting. Starting from an aggregate production function with assumed returns 
to scale, it treats the residual of observed macroeconomic output growth that is not explained 
by the weighted contributions of capital and labor inputs as a measure of technical change or 
other factors that may account for productivity growth. The original method is based on the 
Cobb-Douglas production function: 
 
  

 

Y = ALβ Kα  (8.1) 

 
Where Y is output, K capital, L labor and A the residual, and α and β are the output 
elasticities of capital and labor respectively. The standard assumptions on the form of this 
function are that it is increasing in all three factors and that it is homogeneous of degree one. 
In other words, there are constant returns to scale. In combination with the assumption of 
perfect competition this in turn implies that factors get their marginal products in the form 
of wages and the rate of profit or the real rate of interest. Given such exogenous factor prices 
(set by technology and population), α and β can be shown to be capital and labor's shares of 
output, and their sum therefore is equal to one. The fact that there are no structural 
conditions means that the accumulation of both factors of production and technology are 
assumed to be exogenous to the development process.27 As a result, in terms of changes the 
function can be written as: 
 
  

 

δY = (1−α)δL +αδK +δA  (8.2)  
 
Since output, labor, capital and factor shares can all be measured, the residual 

 

δA , which is 
referred to as total factor productivity (or TFP), may be deduced. This approach was first 
systematically applied by Edward Denison to account for differences in post-World War Two 
growth in the western economies.28 Under the influence of what has become known as 
endogenous growth theory it has used extended specifications and a wider range of inputs, 

27 Note that apart from population growth and saving being exogenous, growth accounting also implies a constant rate of 
depreciation and the closed economy assumption, with savings being equal to investment. Its functional form also imposes 
that technology does not affect the relative marginal products and resultant factor shares of labor and capital (a condition 
known as Hicks-neutrality, which in turn is equal to Harrod-neutrality at a constant ratio of capital to output). 

28 Denison, Why Growth Rates Differ (1967). 
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with an emphasis on human capital (commonly approximated by average years of schooling) 
and the role of applied research. The major disadvantage of these forms (apart from keeping 
various other inputs exogenous), however, is that they lose the aspect of measurable factor 
shares, leading to unverifiable assertions, such as that suggesting that human capital's external 
effect on national income is larger than its direct effect on workers’ pay. These interpretative 
problems cause the conventional form to remain a standard tool, even in the analysis of the 
comparative causes of post-1945 economic growth. More important to present purposes, the 
nineteenth century context makes that there are strong data limitations to such extensions, 
which, given the dominant nature of production, are also more than likely to have played 
an only limited endogenous role. Instead of decomposition, aggregate growth analysis also 
uses extended functions that add lagged output to pick up convergence effects and various 
variables measuring structural influences or externalities. Through their lack of restrictions on 
the parameters, these models only have a loose connection with the original theory and have 
to be estimated statistically. Moreover, such estimation is only possible by combining time 
series with cross-section data for different economies and it identifies shared rather than 
individual effects.29  
 Table 8.4 adopts the basic specification of growth accounting by restating overall output 
performance and decomposing it into the growth of factor inputs, labor productivity and 
estimated total factor productivity. Measured (full-time) labor input is only available from 
the occupational censuses and the earlier continuous estimates of the workforce based upon 
these. However, it is undisputed that during the last decades of the century daily working 
hours in the urban sectors decreased under the influence of the increasing relative scarcity 
of labor and a lower work time preference. Based on the 1890 State Committee inquiry into 
labor conditions and company archives, Smits et al. distributed this as a decrease from 12 to 
11 hours between 1850 and 1880, further declining to an average of 10 hours by 1913. As 
before this estimate is followed here, but to illustrate its impact productivity growth is also 
stated per worker. Lastly, using benchmark data on enrolment in primary education from 
mid-century an estimate is made of human capital (or labor quality) effects. For earlier years 
such data is missing, so that the growth of the labor force is adopted, leaving the initial 
results unchanged. 
 What the results first of all make clear is that the shift to faster output growth after 1860 
involved structurally higher rates of growth not just in productivity but also in factor 
inputs. As we saw in chapter 6, in the case of labor this involved a sequence of demographic 
changes and a process of labor allocation characterized by contracting and expanding flows 
between town and country. This started with a pace of population growth directly after the 
Batavian years that widely exceeded the stagnation in especially Holland that had held 
during the preceding decades. Conversely, the economic slowdown of the late 1830s 
through 1850s was associated with lower birth rates and a decline in the urban rate of 
immigration. From the 1860s this process then again reversed, with a structurally higher 
natural increase that was initially driven by higher birth rates, but which gave way to a 
combination of falling mortality and adapted births. The result was an accelerating rate of 
population growth. In fact, from the 1870s this increased to a level well above the European

29 As an example of this vast applied literature see Bassanini and Scarpetta, ‘Driving Forces’, an OECD study that seeks to 
analyze drivers of growth for 21 countries between 1971 and 1998. 
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Table 8.4. Decomposing the growth of gross domestic product by factor inputs, 1816-1912  
 
  1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Growth rates 
Gross domestic product  1.83 1.32 2.01 2.20 2.57 
Labor input (hours)  1.23 0.66 0.61 1.01 1.22 
Capital input (gross)  0.31 0.54 1.27 1.76 1.97 
Labor productivity (per hour)  0.59 0.66 1.40 1.19 1.35 
Labor productivity (per worker) 0.59 0.51 1.22 0.98 1.11 
 
Decomposition (gross capital stock) 
Contribution of labor  0.59 0.33 0.30 0.49 0.62 
Contribution of capital  0.16 0.27 0.65 0.91 0.97 
Total weighted inputs  0.75 0.60 0.95 1.40 1.59 
TFP  1.08 0.72 1.06 0.80 0.98 
% contribution to growth  59% 54% 53% 36% 38% 
 
TFP, net capital stock  0.95 0.65 0.90 0.70 0.88 
 
Growth literate labor  1.23 0.71 1.07 1.50 1.91 
TFP, literacy augmented  1.08 0.71 1.01 0.75 0.91 
 
Labor share used  0.48 0.51 0.49 0.48 0.51 
 
Notes: TFP is the residual of growth in domestic product and weighted inputs, using labor and capital at factor shares given by the 
estimated decomposition of national income and with profit incomes attributed to capital (Smits et al., Dutch GNP, 172-4). ‘Literacy 
augmented’ TFP includes growth in the share of the labor force (in heads) with primary education (at a 10 percent factor share) 
within the specification by Mankiw et al. (‘Contribution’). Before 1850 there are no data on primary enrolment. Hence, for these 
years growth in literate labor only measures that of the labor force. 
Sources: author’s calculations based on Smits et al., Dutch GNP (domestic product, with the correction according to annex 3.1); data 
appendices (deflators); annexes 3.2 and 4.1 (labor input); Albers, Machinery Investment, appendix A-4.1 (gross capital stock). 

 
average, with similar numbers applying only in Germany and Denmark. But while the 
demographic turning point is clear, the reduction in working hours, the gradual nature of 
the demographic shift and a decline in participation up to the 1889 census caused this to 
have a net impact on labor input only after 1880 (also see table 6.9). 
 With respect to capital inputs, the combined reconstructions by Ronald Albers and 
Peter Grootte project a generally smoother path. Before the acceleration in investment across 
the second half of the century, there only is low growth without much variation. This has 
strong implications for the way in which we see the different phases of output growth. It 
suggests that the post-Napoleonic recovery was about re-utilization, rather than a swift 
renewal of capacity that is the typical postwar pattern. Given that military activity in the 
northern Netherlands had been scant and the damage to the economy of the preceding 
years had been indirect (through the blockade, fiscal effects and a labor supply reduced by 
conscription) this may be seen as a plausible outcome. This is enhanced by the notion that 
over the extended period of the Revolutionary Wars Dutch producers and traders had been 
crowded-out from various export markets. The projected path of capital formation carries a 
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similarly strong message in relation to the subsequent slowdown. The pattern observed is 
that whereas growth in labor input growth declined, capital inputs continued to expand at a 
slightly higher pace. This is a sign of the skewed nature of development; while expanding in 
international trade and transport, the economy shifted to lower labor demand growth, 
especially in the urban sectors. The wider importance of this point, lastly, is that it illustrates 
the fundamental nature of the transition of the 1860s. From thereon, growth in output, 
inputs and productivity hastened in a parallel fashion, with that in labor lagging until the 
1880s. As the change was largest in capital inputs, the amount per worker also increased. 
Having declined from some 2000 to 1600 guilders (at 1913 prices) between the post-Batavian 
years and the mid-1850s, it subsequently rose by more than half up to 1913. Only during 
much of the 1880s and again from the early 1890s to the turn of the century did this ratio 
shortly stabilize.  
 The second principal aspect of the Dutch record that clashes with sources-of-growth 
theory is that up to 1913 a transition to productivity as the driver of long-term growth failed 
to emerge. In fact, after a more or less equal role for composite inputs and factor 
productivity up to 1880, the contribution of the former became twice as large as that of the 
latter, a ratio that fell to a more moderate proportion from the 1890s. By implication, the 
percentage share of TFP declined. When focusing only on labor, growth in product per hour 
dominated during the 1860s and 1870s, but from the 1880s inputs and productivity adopted 
an equal role. Both ways of looking at this issue illustrate the exceptional nature of the 
Smithian shock triggered by the liberal offensive. The same shift also forms the basis of the 
three-phase interpretation of the growth transition, with the second of these being closely 
linked to rural labor release from the latter half of the 1870s and the third to accelerating 
capital inputs from the 1890s.  
 Measured total factor productivity growth itself moved with the Dutch development 
pattern; declining with the structural slowdown before 1860, reaching a subsequently 
higher level and again shortly decreasing in the 1880s. The principal decomposition 
specified uses the concept of gross capital formation, but the parallel outcome is given for 
net capital formation, which applies depreciation rather than final retirements only and thus 
in valuation gives greater weight to investment of a more recent date. In effect, the results for 
TFP are no more than a tenth of a point apart and the chronological pattern is identical to that 
described. This suggests that it cannot be interpreted as a full measure of exogenous 
technological progress, which surely followed an independent progressive or linear course. 
Yet as should be evident from all that went before, the adoption of technology was by no 
means self-evident. Instead, it depended on incentives in the allocation of capital. At the 
same time, macro-productivity effects were not limited to those of new capital goods. 
Rather, these were also determined by the functioning of factor and product markets and 
the shock in the supply and adoption of urban labor after 1880. While TFP tracks the change 
in labor productivity their paths diverge after 1860, with much stronger gains in the latter. 
The difference, of course is made up by the strong growth in capital inputs already noted 
and the effect on measured productivity when this is ascribed to composite inputs instead of 
labor alone. Finally, as could have been expected on the basis of its weight alone, adding 
basic literacy as an input has little effect on the results. Given that after 1860 the measured 
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growth of enrolment is consistently higher than that in labor, it slightly further enhances the 
roles of inputs. 
 All in all, while documenting the principal drift in factor inputs and what this leaves to 
productivity, growth accounting demonstrates that little of Dutch nineteenth century 
economic development can be explained within the bounds of conventional Solowian 
theory. Essential to the emergence of faster growth was a parallel increase in the pace at 
which both productivity and inputs expanded. By implication, that same change was 
endogenous to the development process. Moreover, contrary to the notion that equilibrium 
output growth is driven by exogenous technology, after the industrial catch-up of the 1860s 
and 1870s it was factor inputs rather than productivity that dominated as its principal 
source. A proportionately larger role for the latter only returned from the interwar period.30 
In that sense, the second phase of modern growth after 1880 may be seen as a transition 
period. Of course, the transitional dynamics of the Solow model up to the point where the 
accumulation of especially capital no longer contributes to income growth may be long. But 
that does not speak to the endogeneity of the process, nor, as we shall see, to open economy 
forces in the use of capital. These findings illustrate that not accumulation but allocation 
(involving markets and prices, which are absent from the neoclassical model) was key to the 
escape from retardation and the subsequent development path. Productive investment was 
not equal to saving, while the use of labor was driven by sectoral competitiveness levels that 
were also shaped by fiscal and regulative influences. As a result, the Dutch economy had 
been stuck in a subefficient use of capital and an underutilization of a demographically 
adjusting labor force.  
 
 
 Labor allocation and productivity growth 
 
In examining the role of resource allocation at the macroeconomic level, the typical 
approach is to assess the effect that structural change in the distribution of labor across 
sectors has on productivity gains. This gives expression to the idea that especially in the 
dualistic economy structural change so defined is an important source of income growth. 
With low or decreasing returns in significant parts of the economy, a shift of rural labor 
towards sectors with a higher potential for efficiency gains will be beneficial at the 
aggregate level. As workers with a low productivity are employed in more productive uses 
the ratio of output to labor increases. To explore this effect, development economists employ 
what is known as ‘shift-share’ analysis.31 This decomposes aggregate productivity growth 
into effects due to forces active within sectors and those due to structural change. The 
method starts by expressing aggregate labor productivity at time t as the sum of 
employment-weighted sectoral output per unit of labor: 
 

30 Between 1921 and 1929 domestic product expanded by 4.7 percent per year, while labor input in hours grew by 1.6 percent. 
At 3.1 percent per year, this leaves a rate of productivity growth that was much higher in absolute terms and which accounted 
for two-thirds of output growth. Likewise, TFP growth was 2.2 percent per year (Van Ark and De Jong, ‘Accounting’). 

31 For a survey of shift-share productivity analysis see Syrquin, ‘Resource Allocation’. Examples of modern applications and 
surveys thereof are Fagerberg, ‘Technological Progress’ and Timmer and Szirmai, ‘Productivity Growth’. 
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Where Y is output, L labor, p labor productivity, s a shorthand for employment shares and 
the index i denotes n economic sectors. Expressed in terms of absolute changes this can be 
written as the following decomposition: 
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Here the first term on the right-hand side is the intrasectoral effect, whereas the second and 
third terms capture effects due to structural change. The second is a static shift (the product of 
the change in employment shares and initial productivity), whereas the third is an interaction 
term, with both factors changing. The former is positive if labor has moved to sectors with 
above-average levels of productivity and the latter is positive if it has moved to sectors with 
a higher labor productivity growth. Both can of course simply be combined into the 
aggregate effect as 

 

∆sit ( pi0 + ∆pit ) , or 

 

∆sit pit. 
 It is this method that supports the results of table 8.5. To keep the issue of allocation 
distinct from the differential shift in hours between sectors (which are static in agriculture), it 
is based on output per worker. Since there are no separate estimates of value added for four 
industrial sectors before 1850 and output in six branches of services is only available for a 
small number of benchmark years (of which none between 1850 and 1890), the analysis is 
limited to shifts between the three principal sectors. Beyond this, there is a more general 
methodological problem with regard to labor productivity in services. First, given that 
reconstructions of output in several cases depend on measured inputs, productivity to some 
extent relies on built-in assumptions. More fundamentally, large parts of the service sector 
(most notably international trade and housing, jointly accounting for around a third of output) 
were strongly labor-extensive, whereas other parts (especially domestic services) involved the 
use of labor only, with an inherently low potential for productivity gains. Yet in spite of these 
technical coefficients, measured production is the composite of output in all parts of the 
service sector.32 By implication, that of labor-extensive sectors also influences changes in 
productivity, whereas there is little to no contribution from labor-intensive services. Since 
housing services cannot be linked to any registered labor input these were deducted from total 
output, but the wider point remains. 
 The general drift of the results of the shift-share exercise is in line with the notion of 
allocation as the pivot of the growth transition. Before 1860, structural change in the use of 
labor contributes negatively to overall productivity growth, whereas in later decades it 
contributes in a systematically positive way. Given the analytical results of preceding chapters, 
the reasons for the subsequent variation in this contribution should also be evident: while 
service employment already grew faster than average from the 1859 census, agricultural labor 
release only got underway from the later 1870s and industry failed to absorb a greater share of

32 The share of international trade in total service output amounted to between 25 and 19 percent (1807 to 1913), whereas that 
of housing ranged from 9 to 14 percent. Conversely, labor-intensive services (domestic servants, education, government and 
the military) made up between 53 (1807) and 41 (1909) percent of service employment (data appendix A). 
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Table 8.5. Shift-share analysis of sources of macroeconomic growth, 1816-1912 
 
  1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
GDP (net of housing services)  1.64 1.29 2.10 2.16 2.81 
Labor input (workers)  1.23 0.71 0.79 1.22 1.46 
Labor productivity   0.41 0.58 1.31 0.94 1.35 
 
Internal productivity gains  0.41 0.64 1.21 0.72 1.21 
Labor shift effect  -0.01 -0.07 0.10 0.22 0.14 
 
Productivity gap industry  0.83 0.84 1.11 1.43 1.39 
Productivity gap services  1.55 1.89 2.18 2.20 2.10 
 
Note: productivity gaps relative to agriculture are measured as the ratio of average product per worker at 1913 prices.  
Sources: as in table 8.5. 
 
labor due to high agricultural prices that made up for already widening productivity gaps. 
Rural-to-urban labor market flows then strongly expanded in the 1880s and again lessened 
from the second half of the 1890s. That said, the magnitude of the structural change effect is 
relatively small: at its peak after 1880 it accounted no more than a quarter of the aggregate 
growth in productivity. 
 At this point it should first of all be realized that ‘structural change’ as used in standard 
shift-share analysis (that is, as denoting shifting employment shares) is only one aspect of the 
role of resource allocation in economic development. Thus it focuses on labor only, leaving 
changes in the use of capital unexplored.33 Moreover, there most definitely was a systematic 
shift in the level of investment at the macroeconomic level. Secondly, the same concept of 
structural change does not include the labor market shifts needed to realize higher than 
average labor input growth within nonagriculture, given a consistently lower rate of natural 
increase in the cities at this stage of development (see table 6.9). As the decomposition of 
employment growth in table 4.13 showed, before the turn of the mid-1890s some two-thirds of 
all new jobs in nonagriculture depended on urban immigration. More generally, the concept 
of structural change covers phenomena that are wider than shifts in factor inputs. Thus, shift-
share analysis is supply-side oriented, with changes in consumer demand being taken as 
exogenously determined. However, as a line of research that runs from Kuznets to Pasinetti 
has pointed out, the fact that income elasticities for consumer goods differ not only causes the 
structure of expenditure to shift as income increases, but stimulates differential growth across 
sectors.34 
 In short, a limited effect of structural change in the distribution of employment on labor 
productivity does not discount the wider role of resource allocation in the development 

33 As part of their analysis of the role of structural change in productivity growth in Asian manufacturing since the 1960s, 
Timmer and Szirmai (‘Productivity Growth’) develop a method of decomposition that includes the role of capital. However, 
this requires estimates of total factor productivity by sector. Based on the work by Albers (Machinery Investment) only capital 
formation in machinery and equipment is available by main sector. 

34 Kuznets, Modern Economic Growth, 98-101; Pasinetti, Structural Change. 
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process. Within this context, there are good reasons to think that in the Dutch case shift-share 
effects actually were of the limited order of magnitude arrived at. The summary conclusion of 
shift-share analysis in general is that the impact of shifting employment shares is significant at 
the aggregate level in early stages of development, but small for more modern economies. 
Thus, whereas Syrquin summarizes significant results for developing economies and 
Broadberry found similar effects for the nineteenth century U.S. and Germany, Timmer and 
Szirmai reject a ‘structural bonus’ in Asian manufacturing between 1963 and 1993, arguing 
that technological catch-up effects dominated.35 The point here is that the Dutch economy had 
already travelled a considerable way along this road. In addition, the long since prevailing 
specialization in livestock agriculture and its effect on the structure of factor demand also 
reduced the shift-share effect. 
 To start with, the level of structural change in employment already attained left a smaller 
room for gains to be achieved by shifting labor out of agriculture. As table 2.11 showed, at the 
Dutch income level for 1850 the typical European pattern was for the primary share of 
employment to be 10 percentage points higher. Based on the same pattern, the typical change 
in the same share across the Dutch shift in income between 1850 and 1910 was 40 percent 
larger. Tied up with this was the fact that early specialization had made Dutch agriculture 
highly productive. Labor release depended on work-intensive arable farming, which by this 
time accounted for about half of all value added. Moreover, after having been caught up by 
other primary exporters in the 1860s and 1870s, productivity again strongly increased. By 
implication, the average productivity gap with industry remained limited, while that relative 
to services, as explained, was distorted by composition effects and was only partly relevant to 
the demand for labor. Thirdly, when industrial productivity growth was at its peak (that is, 
after 1860) employment growth in this sector was still no higher than average; conditions that, 
as chapter 4 showed, reflected the competitive real cost of labor due to high agricultural prices. 
As a result, the effect of shift-share was restrained to services. Fourth and last, from the mid-
1870s a lower rural absorption of labor and urban immigration reversed this mechanism. This 
time, employment shares did shift all round, but reduced productivity growth attenuated the 
composite effect. The last observation in fact points to a problematic assumption of shift-share 
as such: the presumed independence of productivity from the flow of labor, where in fact it is 
likely to raise this in the shedding sector and, unless matched by capital as before, to reduce it 
in expanding sectors.36 
 Even so, the conclusion is that although labor market flows were essential to the growth 
of labor inputs in nonagriculture (and thus to the second phase of the Dutch growth 
transition), they had an only limited effect on productivity. Moreover, this peaked during a 
relatively short period. It is this condition that we saw in action as part of the comparative 
development patterns of table 2.11, where per capita income for the typical nineteenth century 
European economy at a specific level of primary employment was substantially higher; a 
difference that reflected the limited welfare gains from Dutch structural change during the 
early modern era. It also fits the story of composite factor inputs in nonagriculture as the 
dominant source of growth after 1880. This again turned with the decline of urban 

35 Syrquin, ‘Resource Allocation’; Broadberry, ‘United States’; Timmer and Szirmai, ‘Productivity Growth’. 

36 The former effect is in fact that of Kaldor’s third growth law: structural change in employment will raise productivity in 
shedding sectors due to diminishing returns (Strategic Factors). 
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immigration and the faster growth of capital inputs from the mid-1890s that caused labor 
productivity growth to reach earlier levels.37 
 
 
 8.3. Sectoral dynamics 
 
Macroeconomic analysis shows us how composite sources of growth shifted over time. 
However, it cannot identify where these changes originated and why they occurred; for this 
we have to return to the sectoral level. Partial answers to these questions have already passed 
in looking at structural response in agriculture and the development of industry. Thus we now 
know that agriculture changed from labor intensification and quasi-fixed land inputs with 
eventually decreasing returns to productivity-driven growth from the 1880s. Likewise, we 
have established that, after a post-Napoleonic recovery, growth in industrial labor demand 
slowed while productivity stagnated, triggering adaptation in urban demographic behavior 
and internal migration. From the 1860s, this gave way to strong gains in efficiency, driven by 
integrated markets, enhanced competition and scale effects in modernized production as a 
result of liberalization and fiscal reform. This, in turn, changed from the 1880s, with a reduced 
pace of industrial output growth coupled to a higher rate of labor absorption and a lower level 
of productivity growth. 
 Yet having thus explored sources of growth by sector, we so far have not considered how 
these added up. Nor have we sought to identify the causes for the changes in nonagricultural 
growth noted. While it is evident that a shift in industrial productivity was the principal 
driving force of faster macro-growth from the 1860s, its sources became much more complex 
after 1880. Stagnating returns to labor inputs, declining export growth, rising wage costs 
extending from the urban sectors and falling output prices were the factors that changed factor 
demand in agriculture. Only enhanced specialization and an intensification of capital allowed 
it to further compete with other primary exporters. But why did growth in industrial output 
and productivity slow from the 1880s, before the former again accelerated to a limited extent 
towards the end of our period? And how exactly do these developments fit with the notion of 
an investment-driven spurt led by production goods industries from the 1890s that has been 
emphasized since De Jonge? Moreover, in focusing on the role of prices and competitive costs, 
the significance of the service sector has been left underexposed. The national accounts 
reconstructions suggest that production growth in this sector also accelerated during these 
years. So what exactly was its role during the second phase of the growth transition and where 
did its growth originate?  
 
 
 Sources of growth 
 
As previously explained, any effort to identify Dutch nineteenth century sources of growth 
at the sectoral level is restrained by the absence of a detailed reconstruction of capital 
inputs. Based on the study by Albers, only a sectoral breakdown of the estimated value of 

37 As tables 8.5 and 8.6 show, when housing services are included, growth in aggregate labor productivity after 1895 was equal 
to that before 1880 (at 1.4 percent per year). When excluded it was 0.2 points higher (at 1.3 and 1.5 percent). 
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machinery and equipment is available. More precisely, this pertains to agriculture, 
manufacturing, construction, mining and four main parts of services.38 This implies that the 
present analysis is also limited to decomposing output growth into parts that were 
sustained by the input and productivity of labor. Using the continuous estimates of sectoral 
employment derived earlier, the results appear in table 8.6. As explained, strong differences 
in the labor-intensity of various parts of the service sector make aggregate labor productivity 
in this part of the economy a problematic concept. Thus, apparent shifts in productivity may 
well result from changes in the turnover or profitability in sectors that involve a very limited 
use of labor, where in labor-intensive parts it in fact hardly changed at all. Indeed, sectors such 
as domestic and other personal services, government and education are known to exhibit 
strong restraints on gains in product per worker. Moreover, in spite of the unparalleled effort 
to that effect by Horlings and Smits, the measurement of production in services (which uses 
such data as labor inputs, average transport distances and trade margins) remains subject to 
larger margins of error.39 
 Although our current interest is with events from the 1860s, by showing the sectoral 
decomposition for earlier benchmark periods the table also illustrates the ways in which 
later growth differed. Thus it shows in a comprehensive fashion how the post-Napoleonic 
recovery was dominated by the growth of nonagricultural labor input. The largest part of 
this was driven by the population growth that constituted such a strong departure from the 
preceding eighteenth century experience. Moreover, since this was strongest in rural areas, 
the finding that especially employment in industry re-expanded also implies the enhanced 
urban immigration observed. Conversely, in agriculture the growth of labor input was well 
below average population growth (which was at 1.2 percent); a fact that surely reflects the 
surge in the real cost of labor as a result of the largely structural drop in output prices after 
1817. This episode thus may be seen as an adjustment to the deindustrialization caused by 
high wartime prices and irregular trade, most extremely so under the Continental system. 
Its effects had raised the demand for labor and land in arable agriculture while choking-off 
the urban economy.  
 The subsequent economic slowdown in turn displayed the reverse characteristics, 
illustrating the importance of the labor market (and behind this of demographic behavior 
and internal migration) as the foremost adjustment mechanism of the pre-modern economy. 
Growth in nonagricultural labor input strongly subsided, its share in slower macroeconomic 
growth falling by half. Again, this development was most pronounced in industry. By 
contrast, in agriculture employment growth remained largely unchanged. Even so, this 
implied that it adopted a larger share of a structurally lower population growth, thereby 
changing the labor market equilibrium. This persistent intensification in traditional farming 
was sustained by increasing returns and growing, especially British, export demand. When 
this is eliminated, the demand for agricultural produce emerges as having fallen to the same 
slower rate of population growth, with a declining per capita consumption during much of 
the 1840s.40 Moreover, although we lack a breakdown of investment, we did see that the

38 Albers, Machinery Investment, appendices. The latter concern shipping, railways, road transport and business services. Two 
remaining categories are public utilities and drainage. 

39 Horlings, Economic Development; Smits, Economische Groei. 

40 Van Zanden and Van Riel, Strictures, 198 (figure 6.4). Also see chapter 3. 

  



  The mechanisms of modern growth       457 
 
Table 8.6. Decomposing sectoral sources of growth, 1816-1912  
 
  1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Agriculture 
Value added  0.65 1.03 0.85 1.24 1.88 
Labor input  0.82 0.68 0.51 0.40 0.54 
Labor productivity  -0.17 0.35 0.34 0.84 1.34 
Share in GDP growth (%)  14.3 28.1 11.6 13.5 16.5 
 
Services 
Value added  2.07 1.65 1.89 2.48 2.67 
Labor input  1.26 0.42 0.86 1.72 1.52 
Labor productivity  0.81 1.23 1.03 0.76 1.15 
Share in GDP growth (%)  52.1 57.6 41.6 53.5 50.4 
 
Industry 
Value added  2.67 0.89 4.04 2.41 2.76 
Labor input  1.83 0.85 0.50 1.09 1.72 
Labor productivity  0.84 0.04 3.54 1.32 1.04 
Share in GDP growth (%)  33.6 14.3 46.7 33.0 33.1 
 
Share of labor productivity in GDP growth (%) 
Agricultural  -3.7 9.5 4.3 14.0 16.5 
Nonagricultural  31.0 43.6 64.3 31.6 31.5 
 
Share of labor input in GDP growth (%) 
Agricultural  18.0 18.6 6.4 6.6 6.7 
Nonagricultural  54.8 28.4 25.0 47.8 45.4 
 
Notes: labor input as in table 8.5 (casual labor distributed proportionately); all values based on three-year averages. 
Sources: as in table 8.5. 

 
pace of overall capital formation before the 1860s was low and changed very little, thereby 
concentrating the change in factor demand in labor. Even so, the drivers of the economic 
slowdown were wider than this. The national accounts suggest that there also was a 
standstill in industrial productivity. The gains in nonagricultural productivity measured are 
achieved in services, but as output growth in this sector was mainly driven by trade and 
transport rather than by domestic demand, this is likely to largely reflect a distortive 
composition effect.41 
 What this sequence of shifts and the mechanisms involved help to make clear is that 
from the perspective of sectoral sources of growth, too, the nature of economic development 
after 1860 was fundamentally different. Concretely, the reasons to think of these differences 
in terms of a structural transition are twofold. First, there was a lasting acceleration of 

41 The occupational censuses do not identify employment in trade and shipping to be domestic or international. For those 
services for which employment and real value added could be linked, measured productivity growth between 1807 and 1849 
was considerable in transport other than shipping, but negative in all public services and no higher than 0.1 percent per year 
in catering and domestic services, a number that surely falls within the margin of error. 
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growth in labor inputs to levels not previously reached. Behind this of course was a shift to 
higher population growth, but since the shift in employment growth remained dualistic 
(absorption in agriculture even declined), it also triggered a fundamental change in the 
labor market.42 This in turn reflects the structural break in urban labor demand uncovered in 
chapter 6. Moreover, we also know that this ran parallel to structural change in the overall 
growth of capital inputs and to unbalanced growth in the use of machinery and equipment 
outside farming. At 2.2 percent per year in agriculture against 3.7 in services and 6.1 in 
industry between 1860 and 1913, growth in these inputs clearly also exhibited a dualistic 
bias.43 Secondly, growth in labor productivity increased to a persistently higher level. This 
applied both to industry and agriculture (changes in services remain more limited as well as 
uncertain), even if these shifts occurred at different moments, as a consequence of different 
incentives, and their joint effect after 1880 was smaller than that of the acceleration in the 
growth of factor inputs. 
 In combination with the higher input of capital goods in especially industry from the 
1890s, this last observation also is the reason why we should think of the Dutch growth 
transition as occurring in three phases. The first of these is that of the catch-up in the nature 
and efficiency of industrial production after 1860. With growth in labor input still at a 
slower pace, faster overall productivity gains were fully driven by manufacturing and 
construction. Conditioned by the earlier path-dependency of taxation and the regulation of 
markets and production, this is also what makes the Dutch transition exceptional. Contrary 
to the typical characteristic of an initial dominance of input growth (which would become 
the pattern from the 1880s), productivity at this stage was the main driver; its role in income 
gains increased, even if its growth in agriculture declined. The second phase then starts 
during the 1880s. With output growth per head unchanged, nonagricultural labor input 
strongly increased, whereas gains in industrial output and productivity slowed. By contrast, 
as was a key point of the analysis of structural response in this sector, growth in the 
efficiency of agricultural production accelerated. Yet the combined effect of these changes 
was for the macroeconomic role of productivity to decline. Initially, employment growth 
was much stronger in services (grace to the 1859 and 1889 censuses this is hard 
information). With this being concentrated in forms of transport other than shipping, 
education and personal services, it was domestic demand and the public sector that exerted 
the largest influence. The joint effect was that whereas industrial output growth slowed, 
that in both other sectors hastened.  
 Events from the secular turn in inflation halfway through the 1890s again altered this 
pattern. Productivity growth was enhanced by gains in agriculture and services, but not by 
changes in industry, where there was a further slight deceleration. This was connected to 
the fact that employment growth there increased, dampening gains in productivity in spite 
of an also faster increase in capital inputs. In aggregate, the roles of labor productivity and 

42 The benchmark years used may suggest swifter population growth to have emerged after 1880. Yet as already mentioned 
the turning point in fact lies around 1870, with average growth in the 1860s still as low at 0.6 percent per year, against 0.9 
percent in the 1870s. Since the 1859 and 1889 censuses suggest labor participation to have fallen from 40.6 to 39.0 percent (data 
appendix A) and nonagricultural working hours declined, this only expressed itself as faster growth in labor input from the 
1880s. Hence this part of the argument pertains to the second phase of the growth transition. 

43 Albers, Machinery Investment, appendix tables A-1.8 and A-1.10 (net capital stock at constant prices). 
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employment balanced out (see table 8.5). However, as noted before, if capital formation is 
included factor inputs still dominated. This makes that economic development in the years 
leading up to 1913 was characterized by still faster growth in capital inputs, an enhanced 
absorption of labor in industry and productivity gains in agriculture. As already underlined 
in chapter 4, this combination of findings has strong implications for how we see the 
macroeconomic role of industrial development, specifically in relation to the notion that was 
popularized by De Jonge of an investment-driven surge in the growth of sectors such as 
electrical engineering, utilities, chemicals and shipbuilding from the 1890s. In this phase of the 
debate this was in fact held to have constituted a Rostowian take-off. Later work focused on 
industry to this added the significance of the swift electrification of power sources from the 
mid-1880s.44 Not only can we now see that output growth also hastened in both other main 
sectors, but the notion of industrial productivity as the principal source of growth gives way to 
the observation that even though investment in industrial machinery did expand more 
swiftly, this was paralleled by an also stronger absorption of labor. In consequence, labor 
productivity expanded less, not more swiftly. The unanswered question, however, is that on 
production growth. If De Jonge’s spurt was such a major development and actually started 
in the 1890s, why did overall industrial growth not accelerate by more than the mere third 
of a percentage point observed? 
 
 
 Growth and spillovers in services 
 
Of the sectoral influences that shaped the Dutch growth transition, that which so far has not 
been discussed in greater detail is that in services. This is a corollary to the fact that the 
dynamics of growth was found to have been dominated by industry and agriculture, and 
the notion that a significant part of this revolved around the fiscal regulation of markets and 
the competition for scarce resources between these sectors. Part of this were open economy 
incentives to which nontradables were exempt. Yet as the outline of the early nineteenth 
century economy in chapter 2 underlined, services were prominent in terms of output and 
employment. The sector harbored a large involvement in international trade and transport 
that exerted a traditional influence on economic and fiscal policy. And it drove an especially 
large share of output growth during the mid-century slowdown. More pertinent to the 
present issue of the mechanisms of growth after 1860, it moved to a structurally faster pace 
of growth after 1880, thereby adding to the dualistic pattern of development in spite of 
parallel modernization and productivity growth in agriculture. So how can we account for 
this development? 
 The long line of formal development theory that has sprung from Arthur Lewis’ 1954 
model of labor allocation has reserved little attention to the role of services. Based on the 
migration of a cheap supply of rural labor, higher savings out of urban profits and the 
higher potential for productivity growth in industry, it has treated services as a derivative of 
the growth of domestic demand (for instance through the larger volume of goods handled 
in trade and transport), or else as a source of surplus labor on its own accord. Linear stage 
models, instead, were characterized by the idea that in the course of industrialization the 

44 De Jonge, Industrialisatie, 340-3; De Jong, Nederlandse Industrie, especially pages 184-90. 
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high income elasticity of demand for services and their low susceptibility to productivity 
growth lead to persistent output growth, higher relative prices and an increasing claim to 
income.45 In fact, neither of these stylized views conforms to the heterogeneous reality of the 
Dutch nineteenth century service sector. At 39 against 18 percent in the 1807/8 census its 
share of employment was much larger in the costal than in the inland provinces, especially 
at the start of our period (see table 2.2). When broken down, the same data do show that this 
corresponds to a larger prominence of income-related specialization in personal services 
such as catering, education, government, law and especially domestic servants, whose 
number made up 7 percentage points of the difference. However, at a 9 percent larger share of 
employment the other main contributing factor was the number of those involved in trade and 
transport, of which the international part unquestionably made up a large part in the west. 
This prominence has no place in either dualistic or linear stages theory, even though it 
unquestionably reflects a key aspect of early modern economic development. Likewise, while 
playing no part in employment, the high share of income from housing in especially Holland 
was as much an external effect of the degree of urbanization and wealth concentration as it 
was of the difference in income. 
 Table 8.7 summarizes the results of the national accounts with regard to the growth of 
value added in the principal branches of the services sector and their share in production. In 
doing so, it uses benchmark years that partly differ from those used earlier. The reason is 
the fact that for a number of services reconstructions of value added are available only for a 
limited number of benchmark years (notably 1815, 1830, 1850, 1890 and 1913).46 Results at 
the aggregate level reported earlier used interpolations of these numbers, but to avoid this 
in the current breakdown it is restricted to original observations (combined with three-year 
averages for continuous series). The table is revealing in the sense that it documents that the 
heterogeneity of the service sector also led to a differentiation in growth rates. This variation 
was driven by changes in transport technology, the same deregulation of markets that led to 
industrial expansion after 1860, the effect of income growth on the demand for personal 
services, the effect of urbanization on the demand for housing, the growth of world markets 
and the geography of German industrial growth. Jointly, this resulted in a trend towards a 
structure of output that was characterized by a larger role for domestic trade and transport 
and a decline in domestic services. It was only in the final years of our period that new 
personal services grew swiftly. 
 In the early years after the Napoleonic Wars especially international commerce and 
shipping profited from the restoration of trade, whereas services in the domestic economy 
expanded at a pace below that of the population. As emphasized, this persisted with the 
turn towards explicit protection, the subsidization of the colonial column under the NHM 
and the introduction of the Cultivation System of forced labor in the East Indian colonies. 
Apart from their effect on industrial sectors such as shipbuilding, textiles and sugar 
refining, these influenced especially international trade and transport and related forms of 
finance. Part of the same pattern was the fact that Dutch economic policy with

45 Clark, Conditions; Fisher, ‘Production’; Rostow, Stages. 

46 Specifically, this concerns banking and insurance, domestic services (before 1850), education, catering and remaining 
services. For ‘other transport’ (not being maritime and inland navigation, international river shipping and railways) 
continuous estimates stop in 1850, leaving only benchmarks for 1890 and 1913. Smits, Dutch GNP, 142-53. 
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Table 8.7. The structure and growth of service sector output, 1815-1912  
 
  1815-1830 1830-1850 1850-1890 1890-1912 
 
Percentage shares in value added at 1913 prices 
International trade and transport 19 24 22 21 
Domestic trade and transport 19 21 28 31 
Banking and insurance 1 1 2 3 
Government and education 19 17 14 12 
Housing 8 7 11 14 
Domestic servants 19 16 12 8 
Other personal services 16 14 11 12 

Total 100 100 100 100 
 
Annual growth rates 
International trade and transport 5.3 3.2 1.3 3.3 
Domestic trade and transport 1.0 1.6 2.5 2.4 
Banking and insurance 0.8 5.8 2.9 3.7 
Government and education 1.0 0.7 1.5 1.9 
Housing 1.1 0.8 4.0 2.3 
Domestic servants 1.1 0.4 0.8 1.1 
Other personal services 0.9 0.6 1.3 4.3 

Total 1.8 1.4 1.9 2.7 
 
Notes: whenever reconstructions for individual sectors allowed, benchmark observations use three-year averages. For some sectors 
benchmark values for 1913 are used instead of the average for 1911-3. 
Sources: own calculations on estimates from Smits et al., Dutch GNP, 142-53. 

 
regard to Rhine shipping used transit rights and the cost of entrepôt as a means of 
extracting rents for Amsterdam and Rotterdam.47 After mid-century, the limited gain in 
overall growth in services was driven by domestic trade and transport, and housing. The 
former can be seen as the corollary to the institutional reforms of the 1850s and 1860s and 
the subsequent infrastructural investment program. As Jan Pieter Smits has demonstrated 
from microeconomic evidence, the abolition of municipal fiscal regulation, tolls and staple 
rights resulted in lower margins and a shakeout in intermediate trade, especially in bulk 
goods such as grains.48 More generally, the contribution of services increasingly included 
externalities from which other sectors profited, not only in trade but also in communications 
and transport. In their initiation these effects, too, were closely linked to administrative 
reform and public infrastructure.  
 In postal services, up to the Batavian period a decentralized system had existed that 
functioned as the pivot in the exchange of information between markets.49 This system was 

47 Horlings, Economic Development, 403, 411. 

48 Smits, Economische Groei, chapter 6. 

49 The following is an amended version of Van Zanden and Van Riel, Strictures, 215-7, which in turn summarizes relevant parts 
from Ten Brink, Geschiedenis (post) and De Wit, ‘Telegrafie’ (telegraphy). Also see Van der Woud, Nieuwe Wereld, 337ff. 
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largely administered by urban governments, although in Holland a more centralized  
system was introduced in 1752 to supplement its services. The overall system operated by 
means of official postal routes that connected cities, larger villages and foreign destinations. 
Coaches and carts that ran on set times provided the means of transport. This network had 
many unofficial branches. In the largest part of the countryside the delivery and pick-up of 
mail ran through skippers, carriers and other private intermediates, as coaches only 
operated on the principal routes. For the same reason, the regional imbalance was strong. 
Apart from coach connections between principal municipalities much of the outer provinces 
went without a regulated service. 
 In consequence, a harmonization of the postal services featured prominently on the 
agenda of Batavian reformers. The resultant Post Act of 1807 made postal services a state 
monopoly and instated a centralization of its management. Nonetheless, on account of the 
high cost of a national service, private couriers and skippers were still allowed to collect and 
deliver mail in rural areas. Following French annexation in 1810, the state attracted full 
responsibility for the collection, transport and distribution of all items up to one kilo; a 
situation that persisted after 1813. However, given the unfolding state of public finance the 
monopoly was used to make postal services a source of public revenue, discouraging both 
its personal and economic use. In a retrospective written in the 1860s, the chronicler of daily 
life (and member of parliament between 1853-6) Jacob van Lennep even describes how, in 
order to circumvent use of the official service, contemporaries added wood or sheet-lead to 
their messages.50 
 It was the Post Act passed in 1850 that brought about a major breakthrough, as the aim to 
use the postal service as a source of income was replaced by that of providing a cheap and 
efficient means of information transfer, ending the use of commercial transporters. Rates 
were standardized and cut by about half, while the number of postal agencies strongly 
increased since the law stipulated that all municipalities should at least have a single one. 
Moreover, the introduction of stamps (forced by parliament) rendered the act of sending 
messages independent from opening hours. Further reductions followed in 1855 and 1871, 
bringing the costs down to a quarter of the pre-1850 level. The effect was large, as the 
number of letters sent strongly increased; from 4.3 million items before the Act of 1850, to 
10.5 in 1853 and 15 million in 1860. With the 1860 Railway Act, the widening rail network 
further sped up the delivery of mail. 
 However, notwithstanding these structural changes in mail service it was the introduction 
of the electrical telegraph that revolutionized communications to an even larger extent. The 
necessity to send messages quickly, especially in relation to warfare, had already resulted in 
systems of interconnected optical signposts from the late eighteenth century. Yet these systems 
still had clear limitations in terms of speed and visibility in darkness or at times of fog or 
heavy rain. The development of the electrical telegraph, which became available for practical 
use in the 1840s (it was patented by Morse in 1837), was monitored closely in the Netherlands, 
especially by early railway companies, who understood the importance of the telegraph for 
the operation of rail traffic, allowing stations to communicate delays and other information. In 
early 1845 the first applications were made to the Minister for the Interior for approval to 
construct a telegraph alongside the lines of the two railway companies; the first entering into 

50 Van Lennep, Klaasje Zevenster, 192 (1866). 
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operation in June 1845. However, a lack of integral planning resulted in the fact that by 1854 
four unconnected networks were in use and the possibilities of the new technology remained 
unused. A commission appointed by Thorbecke advised exploitation by the state, mainly 
because the interests of the state itself were at stake—the telegraph would be crucial in future 
defense planning—and because an integrated network could not be profitably operated (and 
thus would not be constructed) on a commercial basis. The Telegraph Act that was submitted 
in 1851 adopted these proposals, calling for the construction of a national network of lines and 
its international connection. In late 1852 a national telegraph network came into operation. 
This connected multiple cities and maintained a first line to Belgium. In 1853 the section to the 
German border was completed, establishing a direct connection between Amsterdam and 
Berlin. Even before this, the decision for an extension of the provincial network had been 
taken. Exploitation was focused on providing the service at cost price and within a few years 
the state also took over remaining private lines. The effect on the speed of critical 
communication was revolutionary. Although still costly, the number of telegrams sent 
increased from 224 thousand in 1857 to 1.1 million a decade later and reached 2.4 million by 
the end of the 1870s.51 
 While there still is not much micro-historical research that ties the rise of the telegraph to 
economic change, there are at least two fields where its influence is very clear. As we will see 
in detail below, it was an important factor behind the widening geographic coverage of the 
system of on-call credit at the Amsterdam Exchange that would form the pivot of the capital 
market up to the outbreak of World War One. Thanks to the telegraph, cashiers, bankers and 
investors in the provinces could use the financial services of Amsterdam at minimum cost, 
while having access to much the same information as their western counterparts. In a similar, 
if more complex way there was a large effect on international trade. As first experienced 
during the Crimean War and its associated blockades in the mid-1850s, the timeframe of 
reactions in prices and possibilities for arbitrage on international commodity markets changed 
fundamentally. In the Dutch case, these same effects pertained most strongly to trade with the 
East Indian colonies. During the seventeenth and most of the eighteenth century it had taken 
about two years for the VOC to receive an answer to any letter sent to Batavia. By the end of 
the eighteenth century the costly use of special mail boats had reduced this to about a year. 
Later innovations, such as overland mail via Suez and the use of steamships to speed up the 
mail, reduced this even more. Nevertheless, in 1850 it still took the most of two months for a 
letter to arrive in Batavia. 
 Even though its realization had been a priority, it took until 1871 before a direct line was 
finished, making it possible to exchange information within days. Moreover, this came at a 
moment when other fundamental parameters of trade also changed. The opening of the Suez 
Canal in 1869, which suddenly made steam a profitable option on this very long journey, also 
changed the pattern of trade. The abolition of the Cultivation System and the associated 
protection of Dutch shipping and trade had an equally large impact. The net result of these 
various changes was that trade flows to and from the Indies became more flexible in their 
composition and responded more swiftly to changing markets. Before 1870, a Dutch company 
that owned a coffee-, tea- or a sugar plantation would ship its produce to the Netherlands, 
where it would try to sell this in a profitable manner. After 1870 new options emerged: to sell 

51 De Wit, ‘Telegrafie’. The same number for 1887 and 1897 was 3.7 and 4.7 million. 
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the goods locally, in Singapore, or to land these at other European destinations. In a similar 
way, the role of merchants changed: textile manufacturers in Twente could be informed about 
the qualities desired by the market, allowing for the supply of goods to be adapted more 
swiftly to changes in demand. 
 Returning to the general economic development in the service sector after mid-century, 
the strong growth of value added in housing up to 1890 was of course related to the process 
of renewed urbanization. As should be evident from the analysis of urban growth and labor 
immigration in chapter 6, this was not constant but increased sharply during the 1870s and 
was at its peak in the 1880s. The national accounts estimates of value added in housing are 
continuous, so that its growth can be tracked more closely than table 8.7 allows. Measured 
between three-year averages, this peaked at 4.0 and 5.9 percent per year in the 1860s and 
1870s. By contrast, growth in international services after 1850 was initially still slowed by 
the decline in maritime transport, which before the 1870s had a difficult time dealing with 
international competition after the elimination of its protection. Only in subsequent years 
did the competitive position of Dutch shipping improve, largely due to the accelerated 
transition from sail- to steam power and the modernization of ship design, away from 
standardized anachronistic types. These changes, which would gradually return prosperity 
to the sector, resulted from the activities of shipping companies established around 1870 in 
order to benefit from opportunities such as compound engines and again the opening of the 
Suez Canal. 
 After 1890 the forces behind the acceleration in service sector growth further 
diversified. The pace of expansion in domestic trade and transport remained unchanged, 
whereas that in housing somewhat decelerated (to an average of 2.3 percent per year), as 
slowing urbanization after the turn of the century reduced market pressure. Against this, 
international trade and transport, financial intermediation and the income-elastic personal 
services focused upon in development thinking now strongly contributed to faster growth. 
These changes, in turn, were mostly driven by the higher welfare level reached and the by 
now private exploitation of the East Indian colonies. With new industries making an 
extensive use of inputs such as rubber, nonferrous metals and oil, this became increasingly 
important from the 1890s and as such influenced the development of finance, shipping and 
manufacturing. 
 In domestic transport, the motorization of inland navigation from the second half of the 
1880s reduced costs while increasing speed. The fact that sailing vessels were only slowly 
scrapped led to excess capacity that added to the former effect. After an earlier erosion of its 
position, Dutch Rhine shipping again strongly expanded from the 1890s. At mid-century its 
market share had been some 40 percent, but now it reached 70 percent. In combination with 
the enormous growth in transit shipping in relation to the rapid expansion of the German 
hinterland, river transport became a vibrant sector. The economic expansion of Rotterdam 
in turn was tightly linked to this process.52 Equally dynamic was the expansion of rail 
transport. After the realization of the principal connections by means of the 1860 Railway 
Act, possibilities for large efficiency gains in cargo were initially restricted by high freight 
rates and the fact that regional companies used the rail network built and maintained by the 
state. The liberal aversion to monopolies of any sort resulted in a situation where the 

52 Nusteling, Rijnvaart, 201-17. 
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Staatsspoorwegen as a new actor had to compete on various routes with different previously 
established rail companies (with the HIJSM and the NRS as the main examples). This issue 
became even more critical as a result of Bismarck’s railway politics, which put Dutch transit 
traffic at a disadvantage. In the end, this resulted in a government takeover that left only 
two main companies. The railway agreements of 1890 resulted in a new distribution of the 
geographic spheres of influence and stipulated that different companies could use each 
other’s stations and lines.53 
 With regard to services in colonial exchange, the essential consequence of the abolition 
of the Cultivation System around 1870 was that the state limited itself to being the guardian 
of property rights. In consequence, surpluses that could be realized through the exploitation 
of the East Indies henceforth were mainly appropriated by Dutch entrepreneurs. Following 
the elimination of restrictions on international trade with the colony, trade flows also began 
shifting to other destinations. In 1874, more than 60 percent of colonial exports flowed to the 
Netherlands, a share that declined to about 30 percent just before the First World War. 
Dutch exports to the East Indies remained more constant, but also declined if measured as a 
share of colonial imports.54 At the same time, especially financial flows increased. From the 
1870s, the East Indies formed the most important destination for capital exports by far. 
Especially after the turn of the century income from such investments became substantial, 
dampening much of the widening trade balance deficit.55 From the turn in inflation halfway 
through the 1890s, colonial development accelerated more generally, as prices on world 
markets continued to increase. Through these various channels, the recast version of the 
colonial nexus also added to the growth of trade and industry, but not least to that in 
international services.  
 Lastly, the enlarged demand for personal services other than that for domestic servants 
was driven by income. This demand was undoubtedly higher among the middle and upper 
classes, but the budgets for working families used below to trace the structure and 
propensities of household consumption also show an increase in expenditure on insurance, 
pensions and personal services on the part of wage earners. Between samples for which 
observations pivot on 1890 and 1910, the average expenditure share on these items increases 
by over three percentage points, while the absolute amount spent doubled. Earlier samples 
lack the level of detail to allow for estimates of income elasticities across a wider income 
range made below for main items of expenditure. Yet simple specifications that were run 
separately for the two final clusters of budgets returned elasticities for the sum of insurance, 
pension contributions and auxiliary services of 1.7 and 2.3.56 Not surprisingly therefore, 
detailed analyses of service sector production find strong growth in education, financial 
intermediation, insurance and medical services.57 Employment numbers alone speak to this 

53 Veenendaal, IJzeren Weg, 75-6; Van den Broeke, ‘Preludium’. 

54 Lindblad, ‘Handel’; ‘Opkomst’. 

55 Korthals Altes, ‘Balance of payments‘. As shown in table 2.6, the Dutch current account changed from a surplus of 10 
percent of domestic product in 1860 (three-year average) and 5 percent in 1895, to a deficit of 7 percent in 1912. 

56 The specification used was that of log expenditure on these items as explained by the log of income, family size (using the 
Amsterdam scale of equivalence) and a constant. All parameters were correctly signed and strongly significant. Of the 38 
observations in the earlier sample, 5 pertain to 1886 and 30 to 1889 and 1890 (see data appendix E). 

57 Smits, Economische groei, 85-6; Horlings and Smits, ‘Private consumer expenditure’. 
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effect: between the 1889 and 1909 censuses, the total of those engaged in banking, insurance, 
medical services, education and other professions increased from 55 to 108 thousand. In 
view of their labor-intensive character this also resulted in a higher demand for specialized 
labor, with effects on education. Even more than industry, the service sector became a 
source of new types of employment. 
 
 
 Industrial slowdown and resurgence 
 
One of the essential corrections upon earlier perspectives on Dutch nineteenth century 
economic development achieved by the national accounts has been to restore the role of 
industry. Even though this was not characterized by an Industrial Revolution style 
comparative advantage in the export of manufactures and an associated scale of 
mechanization, it was this sector that dominated the sectoral dynamics of growth. 
Moreover, contrary to views developed in the 1980s, faster growth that emerged from the 
1860s was decidedly unbalanced, both in output and factor demand. Whereas in the years 
up to 1913 agriculture and services increased their production by a factor 2.0 and 3.5, that of 
industry multiplied by a factor 5.2. As traced in chapter 4, on the basis of the pace of growth 
in output and the absorption of labor and capital industrial development during this 
timespan divided into three periods, with 1880 and the mid-1890s as turning points. The 
first of these phases was characterized by productivity-driven growth. In addition to the 
end to the fall in prices before 1850 that had put production costs under pressure, 
subsequent chapters argued this outcome to have been the result of market integration, 
deregulated production in sectors formerly subject to product taxation and a lower cost of 
especially imported coal as a result of fiscal reform and technological change in 
international transport. The second period saw a lower growth in output that was driven by 
factor inputs rather than by further gains in the efficiency of production. From the mid-
1890s, this was supplemented by stronger capital inputs and renewed technological change 
in especially chemicals, utilities and engineering. But although output growth was again 
faster, the difference was limited. This is remarkable, since from the influential work by De 
Jonge forward this period is believed to have been characterized by a strong expansion of 
the same revolutionized production goods sectors. 
 In searching for the drivers of this process, chapter 4 made the point that employment 
growth in industry was no more than average before the 1880s, as its share of the workforce 
remained unchanged. Widening the conventional development model of labor allocation 
between town and country to include productivity gains in agriculture and sectoral terms of 
trade, the underlying mechanism was shown to have been the relative real cost of labor. It 
was this that drove the labor market equilibrium between agriculture and industry. With 
rural productivity gains from the intensification of labor at a standstill, the balance changed 
with the grain invasion and its effect on arable prices—hitting the most labor-intensive part 
of agriculture. While nonagricultural labor demand could be shown to have shifted from the 
1860s, it was only now that competitive conditions changed the outcome. As a result, the 
industrial absorption of labor increased after 1880. This reflected a change in factor demand 
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and shifted sources of growth from productivity (slowing from 3.5 to 1.3 percent per year) 
to labor input (see table 8.6).  
 The upshot of this analysis is that the course of industrial growth with respect to its 
driving forces revolved around real labor costs, the demand for capital goods in relation to 
their complementarity with labor and the resultant use of both. However, with regard to the 
path of output growth it leaves two major questions unanswered. First, while it is easy to 
understand the trade-off between greater labor absorption and lower productivity growth, 
this still does not explain why the growth of production should have slowed to a lower 
average from what the benchmark intervals used suggest was the 1880s. In fact, a 
decomposition (as before based on the Hodrick-Prescott filter) shows the trend to already 
have turned in the mid-1870s.58 And secondly, there is the question posed earlier: if De 
Jonge’s spurt was real and started in the 1890s, why did industrial growth not accelerate 
more significantly? 
 Understanding the structural slowdown of industrial growth starts by identifying 
which parts of production actually stalled, and as of when. Table 8.8 restates growth in 
value added for the different main parts of industry after 1860. However, given the finding 
on trend growth a breakdown is used that pivots on the 1873 international crisis as a 
turning point in industrial performance. There are three main aspects to its slowing that the 
table clarifies. First, a significant part of its composite effect is accounted for by the 
chronology of production in construction and mineral extraction; that is, peat cutting and 
coal mining. As documented in chapter 7, the abolition of the local and national fuel excise 
and falling international transport costs from the 1860s led to a strong acceleration in the use 
of coal. This development came at the expense of domestically cut peat, whose share of joint 
consumption around 1860 was still more than half, but by the 1890s had fallen to some 10 
percent (see figure 7.7). And whereas the net import of coal increased throughout, the 
geography of domestic production (concentrated in southern Limburg) and freight rates in 
rail cargo that only slowly became competitive caused this to develop more slowly. Between 
the 1860s and the 1890s, production increased from 28 to 128 million tons (some 2 and 3 
percent of total consumption). It was only from the 1900s that this truly accelerated, 
reaching an average of 1,600 million tons in the early 1910s. As the table shows, the net effect 
of these chronologies was that output in this sector declined in a progressive manner before 
strongly growing during the last interval. This enhanced the slowing of composite industrial 
growth and its revival from the 1890s. 
 Still, mineral extraction was only a small sector. The larger influence in this respect 
came from developments in construction. Where its growth had still been limited before the 
1870s, the sharp increase in city growth from the 1869 census created a first driving force 
behind a faster expansion of production. Whereas between 1859 and 1869 the number of 
urban inhabitants had grown by 10 percent, this increased to 18 percent over the next 
decade. The second, even more abrupt factor was the boom in infrastructural investment in 
rail and waterways. This in large part resulted from the 1860 Railway Act and decisions on 
waterway construction on the part of the second Thorbecke cabinet. It is this overlap and 
the impact of the 1873 crisis, pushing the initial measurement point to a very low level, that

58 The exact turning points in industrial trend growth pivot on the 1873 international crisis and the change in inflation from 
1896. However, it does not fall below 3 percent per year until the 1884 cyclical turning point (also see figure 8.1). 
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Table 8.8. A closer breakdown of post-1860 growth in main subsectors of industry 
 
 1860-1873 1873-1880 1880-1895 1895-1912 %Y* 

 
Textiles 7.7 -1.5 0.0 3.3 11.9 
Clothing, cleaning 7.0 -1.1 1.0 2.1 10.7 
Foodstuffs 2.4 3.1 4.4 1.6 30.5 
Metalwares 6.3 6.7 1.3 7.0 7.2 
Shipbuilding 0.5 4.3 3.9 5.2 4.6 
Other manufacturing 3.6 6.4 2.5 4.4 19.3 

All manufacturing 4.9 3.5 2.9 3.2 84.2 
Mineral extraction -0.5 -1.6 -1.8 4.4 1.5 
Construction 0.7 7.8 0.7 2.6 14.4 

All industry 4.2 3.9 2.4 2.8 100 
 
Notes: * average share of nominal value added between 1860 and 1913; all values except 1873 based on three-year averages; ‘other 
manufacturing’ includes woodwork, leather, ceramics, diamond cutting, paper, printing, chemicals and utilities. 
Sources: Smits et al., Dutch GNP, 130-41. 

 
explain the exceptional growth in construction during the later part of the 1870s. After the 
incursion in 1873-4 that caused production to fall to a level a quarter below that in 
surrounding years, activity strongly expanded. According to the national accounts 
estimates, when measured from the nadir of the crisis value added doubled in a decade; a 
development that is also reflected in a rise in investment in housing and infrastructure. As 
noted, the opposite effect then occurs over the course of the next benchmark interval. 
Whereas growth in construction initially persisted, it stagnated between the end of the 1880s 
and the latter half of the 1890s. As higher urban growth continued, this should likely be 
seen as the consequence of the capacity created and the full stagnation in the extension of 
the main railway network after 1886. As a result, average growth in construction fell to 0.7 
percent per year. The effect of this boom-bust chronology in construction is that it raises 
overall industrial growth for the original 1860 to 1880 benchmark period, while lowering it 
for the 1880s and early 1890s. 
 The second main aspect of the closer breakdown is that it also adjusts our perception of 
the path of industrial growth on the basis of events in the subsector with which it is 
typically identified: manufacturing. Even though output growth here did remain relatively 
high, it did decrease in the wake of the 1873 financial and industrial crisis. Moreover, this 
slowing persisted. Manufacturing growth lost most of its pace in the 1870s and decreased by 
a smaller margin in the 1880s and early 1890s. This first of all suggests a strong one-off effect 
of the conditions of the 1860s. These of course included fiscal and regulative reforms, but 
also higher output prices. For the later intervals the implications pivot on composition 
effects. With high growth in construction first dampening the slowdown in manufacturing 
and adding to it at a later stage, the effect on aggregate industrial growth was that before 
the 1880s this slowed less than that in manufacturing, whereas it declined by much more 
over the next interval. 
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 This connects to the third aspect: the fact that within manufacturing the strongest 
decline was in textiles, supplemented from the 1880s by slower growth in other consumer 
goods: from ceramics (which also shows a structural slowdown) to metalwares. This same 
prominence of textiles in the industrial slowdown showed up in chapter 4 as a decrease in 
the pace at which it installed steam engines after 1872 (with the growth of capacity changing 
from an earlier 6.4 to 1.8 percent per year).59 It is also evident from the net import of yarn, 
which was largely used as a semi-manufacture. Between the early 1860s and the 1873-4 
crisis years, this increased from around 8.5 to 33 thousand tons (having only slightly risen 
since mid-century). It then declined by 40 percent to some 19.5 thousand tons by 1881-2 and 
17 thousand tons by 1893, before again increasing to just below 46 thousand tons by 1913.60 
The main contrast here was with growth in the largest manufacturing sector of foodstuffs, 
which would continue to grow faster up to the 1890s. As we will find, an important aspect 
of this different development was that a significant part of its output consisted of effectively 
nontraded goods. 
 The coincidence between the turn in Dutch industrial growth and the 1873 international 
crisis makes it clear that this was an experience that was shared with the large industrial 
nations and most other European economies.61 For while the reconstruction of indices of 
production since the 1950s has made the notion of a Great Depression that held sway until 
1896 untenable, it has also made it clear that an industrial slowdown did initially prevail.62 
Thus, what in the American context is termed the Long Depression is defined by the NBER 
as running from the autumn of 1873 up to the spring of 1879. At 65 months, this remains the 
longest trough in recorded history (with that between 1929 and 1933 at 43 months). 
Likewise, German historiography sees the Gründerkrach as lasting up to the 1879 cyclical 
turn, followed by a strongly variable industrial performance.63 Here, too, the dominant 
aspect of the crisis was that it pivoted on overextension in industry and supporting finance, 
leading to a systematic deflation of prices, stocks and investment. Prices for coal and iron 
fell by 60 percent and demand for iron was cut by half, as the financing and construction of 
railways, buildings and machines stalled. What in the American case was the post-Civil War 
boom in speculative investment (dominated by railroads, as had been the case with the 1857 
crisis), for Germany was industrial overextension caused by the monetary shock of the 
French indemnity on top of strong growth since 1866. In this year, Prussian victory in the 
war with Austria had resolved the question on state formation in favor of north-German 
leadership. The notion that in this early phase the crisis was an international phenomenon is 

59 See table 4.6, measured from 1853 and up to 1883. A rough index for subsequent years by De Jonge suggests the same slow 
increase to have persisted up to 1895, with capacity growing by 1.5 percent per year (De Jonge, Industrialisatie, 497). 

60 Calculated from Smits, Economische Groei, appendices.  

61 According to the Maddison dataset, per capita growth for northwestern Europe (12 countries) between 1850, 1873, 1879, 
1895 and 1913 averaged 1.2, 0.2, 1.4 and 1.6 percent per year. This underlines the notion that in terms of international 
stagnation the Great Depression was tied to the events of the 1870s. Use of the term for later years, by contrast, strongly pivots 
on the distributional effects of deflation and the British climacteric, especially when recent revisions that lead to lower growth 
in the 1880s by Greasley are accepted (‘British Economic Growth’). 

62 Main early efforts are those by Hoffmann (Wachstum, British Industry). A still earlier comparative survey (from 1934, using 
decadal observations) is that by Wagenführ, ‘Industriewirtschaft’. 

63 For a summary of the literature on this point see Thomas Nipperdey’s magnum opus on German nineteenth century history, 
Deutsche Geschichte, 1866-1918 I, 283ff. Also see Spree, Wachstumstrends. Prices from Jacobs and Richter, Großhandelspreise. 
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also illustrated by the British case. While the country had had no part in triggering the crisis, 
industrial growth slowed, leading to strong debate on the rigidity of monetary policy in the 
face of the widening adoption of the gold standard or a decline in competitiveness as its 
principal cause. 
 In the light of this literature the essential finding on Dutch industrial growth is not that 
that it slowed, but the fact that it did so to a smaller extent and as a result remained at a 
comparatively high level before the 1880s. Annual growth rates were only negative for 1874 
and 1879. And where Dutch industrial growth for the remainder of the 1870s averages out at 
nearly 4 percent the German average is a mere 0.7 percent (after growth of over 5 percent 
during the 1866 to 1873 Gründerjahre). For Britain the same number is an estimated 0.8 
percent.64 As explained, part of the Dutch pattern is accounted for by the construction boom, 
which may be traced to the combination of faster urbanization (the consequence of 
hastening nonagricultural growth) and pressure on infrastructural investment. However, 
manufacturing also continued to expand at a higher rate. The likely explanation here comes 
from the overlap between the domestic drive from the 1860s, supported by structural 
economic forces in competition and markets, and the international overheating that 
followed. Labor market outcomes are in line with this notion of a relative continuity. 
Contrary to the German experience, where investment and labor demand fell in tandem, 
there is nothing to suggest a rise in underemployment before the rural displacement of the 
1880s (figure 4.4). Although all were marked by expansion, after 1880 national experiences 
continued to vary. German industrial growth adopted a higher, if variable path. By contrast, 
British growth remained at a lower level, while Dutch industry experienced a further 
modest deceleration.65 
 Apart from the initial shock in the value of assets, the main channel transmitting the 
1873 crisis that stood at the head of these developments ran through output prices. As a 
general effect we will later find deflation to have changed expectations of returns as a result 
of increasing real factor prices. As elsewhere, industrial prices sharply turned after the 
international crisis. And given lagged adjustment in wage growth and less swiftly falling 
interest, this is the most likely explanation for the slowing of investment. Secondly, in spite 
of the grain invasion, the strongest decline in output prices before the turn of the mid-1890s 
was not in agriculture—at least not in that sector as whole. Instead, it was in manufactured 
goods. Whereas overall deflation was at least partly triggered by tightening reactions in 
monetary policy and the convergence on the gold standard, the change in the relative price 
of manufactures was not. Figure 8.2 and table 8.9 show this in detail. Since mid-century, 
prices of internationally traded manufactures had turned from steep deflation that had held 
since the Napoleonic Wars to an initially upward trend with strong intermittent shocks in 
the cost of inputs as a result of various armed conflicts. In short succession, the 1854-5 
Crimean blockade, the 1864-6 German wars of unification, the 1861-5 U.S Civil War (which 
affected especially cotton) and the events that ran from the 1871 Franco-Prussian war to the 

64 These estimates are based on three-year averages for 1873 and 1879. Data from Hoffmann, Wachstum, table 76, and Feinstein, 
National Income, table 8. According to Feinstein’s numbers British industrial growth between 1860 and 1873 equaled 2.9 
percent per year. 

65 Ibid. German industrial growth between 1880, 1895 and 1912 according to Hoffmann averaged 3.8 and 4.1 percent per year; 
British rates as estimated by Feinstein were 1.5 and 1.9 percent. On German variability see Nipperdey, op. cit., 285. 
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Figure 8.2. Output prices in agriculture, manufacturing and nontradables, 1860-1913  
Note: ‘nontradables’ is a composite of prices in services, construction and utilities, weighted by nominal value added. 
Sources: data appendices B and C; Smits et al., Dutch GNP, 154-6 (services deflator). 

 
1873 crisis led to varying peaks in prices for commodities that ranged from coal and metals 
to cotton and grains.  
 Under the influence of the speculative expansion of industrial capacity that had given 
rise to the 1873 crisis this path changed fundamentally. Up to 1895, the nominal composite 
price of manufactured goods in the Dutch economy fell by over 40 percent, while their real 
price declined by over a fifth. Relative to domestic nontradables the decline was a third and 
against agriculture it was some 30 percent. In fact, as would be expected from the nature of 
price formation in these sectors, except for the initial period after mid-century inflation in 
nontradables was near–identical to that in the economy as a whole. This divergence in the 
relative cost of manufactures in turn divided into two phases. Before the fall in agricultural 
prices from 1880, the decline was against all other sectors. Measured between three-year 
averages, absolute prices had already fallen by a quarter. However, with the grain invasion 
prices for arable produce declined even faster. Up to the mid-1890s its average price fell by 
36 percent, against 26 percent in manufactured goods. This was the terms of trade effect that 
added to widening productivity gaps to reduce the rural absorption of labor and release this 
to nonagricultural activity. 
 Yet it remains that average prices in manufactured products strongly declined across 
the two decades after 1873. Only towards the turn of the century did returns stabilize, even 
though relative prices continued to decline in a more moderate fashion. Initially, this 
international deflation undoubtedly reflected the speculative capacity that had been built up 
before the crisis; a development that can now be seen to also have inflated Dutch industrial
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Table 8.9. Changes in sectoral prices between secular turning points, 1850-1912 (in percent) 
 
 domestic arable livestock all non- textiles and 
 product agriculture agriculture manufactures tradables clothing 
 
1850-1873 43 52 92 32 30 7 
1873-1880 -15 7 -9 -26 -17 -23 
1880-1895 -17 -36 -10 -25 -13 -37 
1895-1912 23 32 42 9 22 20 
 
 metal- all tropical other textiles metal 
 wares foodstuffs foodstuffs manufactures inputs inputs 
 
1850-1873 29 22 52 -5 14 9 
1873-1880 -37 -5 -20 -18 -23 -36 
1880-1895 -29 -22 -1 -17 -24 -21 
1895-1912 14 9 0 12 44 22  
 
Notes: all changes calculated on the basis of three-year averages; ‘nontradables’ includes all services, utilities and construction; 
‘other manufactures’ as in table 8.9; ‘tropical foods’ denotes processed coffee, rice, tea, sugar, tobacco, cocoa and spices. Input costs 
use a 20 percent share of coal, with the remaining cost shares being subdivided as 50 percent cotton, 30 percent wool and 20 
percent flax in the case of textiles, and 60 percent wrought iron, 30 percent copper and 5 percent lead and tin in the case of 
metalwork and engineering. Within reasonable bounds these choices have very little effect. 
Sources: data appendices B and C; Smits et al., Dutch GNP, 154-6. 

 
growth. And just as the German rate of investment had jumped to 14 percent, so in the 
Netherlands this went from 8 to nearly 12 percent in five years’ time.66 The distinguishing 
aspect of the Dutch experience was that after a brief recession, growth in construction and 
manufacturing resumed. 
 However, with higher population growth and (as will become evident) advancing real 
wages as structural forces on the side of demand, the persistence of industrial deflation 
across the 1880s cannot be accounted for along domestic lines. This, instead, was driven by 
productivity growth in newly industrializing nations, above all Germany and the U.S. In 
sectors that were open to international competition, this implied a return to the situation of 
prices shifting down across cost curves that had held sway before mid-century, thereby 
putting pressure on competitive margins. Indeed, current deflation was even stronger. With 
competitive wage setting between sectors and largely exogenous input costs (with 
differences due to endowments and transport) maintaining competitiveness thus again 
strongly depended on productivity growth. Figure 4.12 earlier showed how these forces are 
likely to have affected profitability at the aggregate level. After having strongly reduced 
these across the 1860s and early 1870s, the combined effect of wages, input costs, prices and 
productivity was to put the real cost of production per unit in industry on a mildly upward 
sloping path. This again only changed during the latter half of the 1890s. Needless to say, 
these estimates are not without problems. The employment data that support the series on 
productivity are based on continuous estimates for nonagriculture as a whole. These in turn 
are subdivided using industry’s share in the occupational censuses (annex 4.1). Similarly, 

66 See figure 2.6. On Germany see Nipperdey, op. cit., 284. 
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the range of inputs in industry was much larger than the number of price series that is 
available to measure their cost. Even so, while we cannot be sure of the exact extent of the 
projected changes, the information that is implicit in the principal components combined 
should offer a view of the drift of things. 
 The likely relevance of the interaction between prices, direct costs and productivity is 
further illustrated by the finding that the industrial slowdown was concentrated in those 
sectors where productivity gains and deflation were strongest and which formed the heart 
of international industrialization: textiles and metalwork. Textiles and clothing also had the 
largest negative gap between prices and input costs. It is also in these sectors that prices 
recover most strongly and growth picks-up after 1895. By the same token, the diversification 
in deflation shown and the effectively nontraded nature of products in especially foodstuffs 
led to more consistent growth. Traditionally important colonial foodstuffs that were 
processed by Dutch industry remained untouched by deflation after 1880. And while the 
price of grain products did strongly decrease, these were price-inelastic and the growth 
observed was driven by the increase in real wages. Below, this will be shown to have been 
strongest precisely during this period (partly on account of the income-effect of low prices). 
Similar to international transport, growth in shipbuilding was on an individual chronology. 
Before the later part of the 1870s this was tied to its adjustment from earlier protection by 
the NHM and matching incentives (to accommodate local yards) in size and propulsion, 
causing the prolonged production of inefficient small sailing vessels. The subsequent 
transition to iron-hulled ships driven by steam (or combustion engines from the end of the 
1880s in the case of inland vessels) and the revival of the colonial nexus after liberalization 
led to the resurgence observed. 
 As was an earlier conclusion on industrial retardation, the competitive position of 
Dutch industry thus appears to have been sensitive to deflation. In want of detailed cost 
structures for specific tradables, any explanation on this point must remain uncertain. But 
given fixed exchange rates the most plausible argument, especially before the diffusion of 
the electrical and combustion engine, would still be the relative cost of production. In spite 
of falling transport costs there would continue to be higher costs attached to the supply of 
imported inputs such as coal and metals during this period. At the same time, average 
wages between 1870 and 1890 were as high as those in Germany, while those in Holland 
were still significantly higher.67 Only by the 1910s had averages reversed within a 7 percent 
margin (see table 6.7). The productivity of agriculture, preventing strong surplus labor 
effects, in turn may account for this. In the same way, productivity gaps no longer made up 
for even higher wages in Britain, adding to the catch-up forces that caused a reduction of 
industrial growth. Whereas German industrial growth after 1880 accelerated to 3.8 percent, 
Dutch and British growth averaged out at 2.4 and 2.0 percent per year.68 The same notion of 
the converging German economy as competing against generally lower costs is illustrated 
by the course of consumer prices. Where between 1860 and 1913 Dutch and British prices 

67 On the comparative cost of coal and iron see figures 5.3 and 5.4. Between 1880 and 1895, Dutch prices for wrought iron on 
average were 44 percent higher than those in Britain and 75 percent higher than those in Germany. For coal these numbers are 
45 and 109 percent. Between 1895 and 1913 the same numbers are 10 and 34 percent for iron and 22 and 41 percent for coal. 

68 Estimates for 1880 to 1895 (three-year averages) from Hoffmann, Wachstum, table 76, and Feinstein, National Income, table 8. 
For the period up to 1912 the same sources give numbers of 4.1, 2.8 and 2.1 percent per year. 
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across two periods of inflation and intermittent deflation were nearly stable, German prices 
increased by half.69 
 
The final main question on the sectoral dynamics of Dutch growth after 1860 is that 
confronting the apparent discrepancy between the results of the national accounts and the 
dominant view in the historiography with regard to the role of industrial performance from 
the 1890s. According to the former, this added relatively little to the quickening of overall 
growth. Yet from the 1968 survey of industry after 1850 by J.A. de Jonge forward the same 
period has been identified with a surge in the expansion of production goods sectors such as 
electrical engineering, utilities, chemicals and shipbuilding.70 In the initial version, this 
development was in fact seen as a Rostowian take-off that accomplished the end to a lagged 
industrialization. By pushing this moment to the close of the century, the notion of retardation 
was stretched to an extreme and in this version continued to dominate the debate until the 
revisionism of the 1980s. 
 Summary statements of the answers reconciling these views have already passed on a 
number of occasions, but precisely for this reason it bears to document these in a systematic 
fashion here. First, as a more detailed inspection of industrial performance revealed, its 
trend growth only again hastened from the turn of the century. After an incursion caused by 
the 1907 stock market crisis it then expanded vigorously from 1909 (see figure 8.1). The 
effect of this is to limit the increase in growth between the last benchmark periods to a mere 
0.4 percent per year. The initial force behind this was the standstill in construction. 
According to the national accounts this lasted up to the end of the decade and thus obscures 
swifter growth in manufacturing. However, as table 8.10 illustrates, even after this the 
increase in overall industrial growth, while significant, was not exceptionally large. This 
was a maturation effect. Although the performance of engineering, chemicals and utilities 
was spectacular, with growth increasing to over 6 percent per year, these sectors still 
generated less than a fifth of industrial value added. At over 4 percent per year, value added 
in coal mining also expanded at a much higher pace, but even after the turn of the century it 
generated no more than 1.4 percent of industrial value added. Lacking access to information 
on the composition of output, the failure of the early literature to weigh the growth of the 
Second Industrial Revolution sectors against the wider structure of industry thus primarily 
accounts for the difference in views. As the effect of their ascent on overall industrial 
growth was only as large as the product of their size and pace of expansion, they only 
became of larger importance with the postwar recovery from 1919 and the industrialization 
of the 1920s.71 
 Even so, this is not a full account. Composite growth in manufacturing did not increase 
gradually from the 1890s, but only after the 1907 international crisis accelerated from 3 to 
nearly 5 percent per year. And although from the 1880s industrial technology changed

69 Sources: data appendix F; Feinstein, ‘Changes’; Hoffmann, op. cit., table 146; Gömmel, ‘Realeinkommen’ (alternative series for 
Germany suggesting a similar result). The exact numbers are 1, -6 and 51 percent (three-year averages for 1860). 

70 De Jonge, Industrialisatie, 226-56; 339-42. 

71 On wartime economic performance and its mechanisms see Van der Bie, Doorlopende Groote Roes. According to Van der Bie’s 
reconstruction (table 4.2), industrial value added at constant prices between 1913 and 1918 declined by 42 percent, but then 
increased to a level 19 percent above the initial value by 1921 (resulting in a net growth rate of 2.1 percent). 
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Table 8.10. The role of production-goods sectors in post-1860 industrial growth  
 
  1860 1880 1895 1905 1912 
 
Shares in industrial value added (%) 
‘Modern’ sectors 8.2 9.5 9.0 13.7 17.6 
Shipbuilding  9.9 3.7 4.3 4.6 4.1 
Construction  12.4 14.7 15.1 16.0 15.5 
 
   1860-1880 1880-1895 1895-1905 1905-1912 

Annual rates of growth in real value added between stated benchmark years (%) 
All industry   4.0 2.4 2.5 3.6 
‘Modern’ sectors  5.3 2.0 6.5 7.0 
All production goods  3.6 1.4 4.7 4.6 
 
Contribution to GDP growth (%) 
‘Modern’ sectors  5.9 2.7 10.5 10.1 
All production goods  15.1 5.9 20.3 14.9 
 
Notes: ’modern sectors’ include metalwork, chemicals and utilities; all observations based on three-year averages. 
Sources: Smits et al., Dutch GNP (value added), data appendix C (deflators). 

 
across a broad front, with advances in chemical processing and mechanical and electrical 
engineering resulting in a vast range of new products, the principal force behind the new 
gains in the efficiency of production was the advent of electrical engines. To the Dutch 
economy in particular the advantages of this new general purpose technology in levelling 
industrial competitiveness was significant. From the mid-1880s, when the first electrical 
engines were installed, these offered an alternative to the previously dominant power 
technology in which the Netherlands had always had a comparative disadvantage: that of 
coal-based steam.  
 The greatest advantages of the new generation of motors lay in the fact that they could 
be used profitably at a relatively small scale because their fixed costs were low. Investment 
in large steam engines, which also required a boiler room and a stoker, frequently was an 
insurmountable hurdle for small companies. By contrast, an electrical engine that could be 
connected to a central electricity network was relatively inexpensive and could be used 
flexibly in the production process. Where the spread of the steam engine was accompanied 
by a concentration of production in increasingly larger units, electrical and combustion 
motors provided advantages for smaller and mid-sized companies. On the one hand, this 
meant that parts of industry which up to this point had remained dependent on manual 
power now could also start to mechanize. On the other hand, for those companies already 
using steam power it meant a redesign of the production process. The system of conveyor 
belts that was used to transfer power from the central steam engine to machines such as 
mules and looms could be dismantled. Individual machines were then equipped with 
electrical motors. This process increased labor productivity and led to important labor 
saving (and partly capital-saving) investment. As Herman de Jong has shown, the electrical 
motor spread with remarkable speed throughout the Netherlands. The rate of this process of
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Table 8.11. Power sources in manufacturing and construction, 1816-1913 (in thousand horsepower) 
 
 1860 1880a 1895 1905 1910 1913 

 
Wind and water 9.07 8.46 7.31 6.21 5.71 5.36 
Steam 9.85 36.68 81.71 128.05 136.86 137.17 
Gas   0.05 0.95 7.99 7.92 8.30 
Electrical  0.03 1.70 21.92 83.44 177.53 
Combustion  0.01 0.95 6.27 9.28 10.98 

Total  18.92 45.19 92.62 170.43 243.21 339.34 
Non-wind and water 9.85 36.73 86.31 164.22 237.50 333.98 
 
Per 100 workers 

Total  4.69 9.75 16.26 24.33 31.38 41.31 
Non-wind and water 2.44 7.93 15.15 23.45 30.64 40.66 
 
Notes: a: initially installed capacity in electric and combustion engines for 1886 and 1890 (not added to the total). 
Sources: Albers, Machinery Investment, table A-6.3 (power sources), annex 4.1 (labor). 

 
diffusion was comparable with that in the United States and much faster than that which 
held in Britain.72 
 The point with regard to the chronology of industrial growth, however, is that, as table 
8.11 shows, the diffusion of the electrical engine was a process that became of importance 
from the 1900s, not the 1890s. In 1900, only 2 percent of the capacity that would be in use in 
1913 had been installed. By 1905 this was still 12 percent. And only at the eve of the First 
World War did their capacity surpass that of all steam engines. Earlier, the growth of engine 
capacity relative to labor had in fact slowed: from some 6 percent per year between 1860 and 
1880 to 4 percent up to the 1900s. Accordingly, a second reason why, against a background 
of faster growth in services and agriculture, the macroeconomic role of industrial growth 
before 1913 should be qualified lies in the fact that the electrification of power sources 
should be placed later in time.  
 
 
  8.4. Structural change in investment 
 
The importance of the electrification of power sources at the very end of our period reminds 
us that capital formation is essential to a growth in output that exceeds that in population. 
Even though larger markets and a division of work without much technological progress 
may also enhance productivity, it is only the use of advanced capital goods and a matching 
infrastructure that allows the potential of the economy to be raised in a persistent manner. 
By lowering the cost of production and enhancing the efficiency of transport investment is 
the pivot of a sustained growth of income. Moreover, it remains the core of Industrial 
Revolution thinking that it was from the nineteenth century that technological knowledge 

72 De Jong, Nederlandse Industrie, 184-90; the preceding draws on Van Zanden and Van Riel, Strictures, 304-5. 
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and its use in capital goods advanced at a higher pace and that it was this that unlocked the 
emergence of modern growth. 
 Given that the actual reconstruction of Dutch nineteenth century investment is of a 
relatively recent date, the debate on its course and role in industrial retardation has been 
mostly indirect. The focus of discussion on the accumulation and allocation of capital instead 
has been on financial intermediation and relative factor costs. The exception here again is the 
influential work on industry after 1850 by De Jonge. As part of his emphasis on events from 
the 1890s as defining a Rostowian take-off, he estimated that the share of investment in 
domestic product roughly increased from some 5 percent in the 1880s to twice this value at the 
eve of the Great War.73 The wider importance of this suggestion lay in the fact that the decisive 
acceleration in the emergence of modern banking had also been traced to this period. This in 
turn fortified the position of a financial history literature that had sprung up from the second 
half of the 1910s.74 This had focused on the contrast between the contemporary transformation 
in banking and what, measured by outward appearances, had been an extended earlier period 
of institutional stagnation. Still lacking the notion of the dependency of the role of financial 
intermediation on relative backwardness that would be part of later Gerschenkron-thinking, 
its conception of economic modernization pivoted on a modern banking system that 
entertained close ties with industry. With the German Universalbanken, the French Crédit 
Mobilier and the Belgian Société Générale as examples of such forms of intermediation, the slow 
gestation of joint stock-banking in particular was seen as a key factor having held up 
industrialization. 
 Dominated by the works of Cameron, Gerschenkron and Rostow, the international debate 
on growth, capital accumulation and the role of banking that emerged from the 1950s added 
to the belief that the prolonged backwardness of the Dutch financial sector constituted a vital 
missing link. That same impression was furthered by the return of the general discussion on 
industrial retardation to nineteenth century suggestions of a belated emergence of modern 
capitalist attitudes; a notion mainly floated in the wake of Willem I’s abdication. Part of this 
was a critique of capital exports as a cause of lagging investment and industrial 
modernization; a notion originally espoused during the Patriot Revolt of the 1780s and again 
during the 1840s. De Jonge’s 1968 study seemed to support such views with regard to the 
timing of structural change in investment, and surveys of the financial history literature by 
now treated the failure of finance as received wisdom.75 Yet it was only a few years later that 
the first reservations were formulated. Peter Klein argued that investor behavior had been 
rational under the circumstances and rejected the possibility of capital exports having created 
a shortage at home.76 Even so, his work on banking and economic modernization during the 
second half of the century still underlined the institutional lag. At about the same time (the 
mid-1970s) a more fundamental challenge came from Mokyr’s comparative analysis of 
industrialization in the northern and southern Netherlands before 1850. Also still working 

73 De Jonge, Industrialisatie, 230-6.  

74 Eisfeld, Niederländische Bankwesen (1916); Van Tienhoven, Industrie (1917); Vissering, Crediet-Verleenen (1917); Westerman, 
Concentratie (1919); De Vries, Tien Jaren (1921); Hirschfeld, Ontstaan (1922); Brandes de Roos, Industrie (1928); Harthoorn, 
Hoofdlijnen (1928). For a survey of this early literature see Jonker, ‘Lachspiegel’. 

75 Riemens, Financiële Ontwikkeling, 57, 62-4; De Roos and Wieringa, Halve Eeuw, 5-8; De Jonge, Industrialisatie, 299-04. 

76 Klein, ‘Kapitaal’; ‘Bankwezen’.  
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with the chronology of growth in output projected by De Jonge and Teijl, this harked back to 
the basic assumptions of development theory to argue that because of rudimentary capital 
markets, investment and applied technical progress had depended on retained earnings.77 In 
this setting, slow industrialization was linked to relative factor prices. High comparative wage 
costs, driven by agricultural productivity, were supposed to have squeezed profits. This 
would have caused the economy to adopt capital-intensive techniques, thereby drawing-out 
the process of capital formation. 
 The definitive shift to a different empirical and interpretative framework, however, only 
came with the revisionism of the 1980s. As explained in detail in chapters 5 and 6, based on 
the works of Bos, Griffiths and De Meere this combined a notion of earlier and sectorally 
balanced growth with a broadened view of comparative costs driving industrial retardation. 
As a result, it changed the outcomes in need of explaining. Not by chance, the perception of 
the relative efficiency of finance shifted in a parallel manner. The first effort in this direction 
was a paper by Bos, who argued that labor costs, transport, technology and raw materials 
(notably coal) had played a much larger part in delaying the modernization of industry.78 
Foreign universal and investment banks in his view had been developed as a response to 
shortcomings in accumulation and allocation. Given its presumably large and mobile 
savings and wider financial facilities, there had been no need for early intermediaries of this 
type in the Dutch case.  
 The final and strongest step in this same direction is the detailed work by Jonker on the 
working of the Amsterdam money market before 1850 and his survey of the evolution of 
banking and currency after 1814.79 With earlier judgments of nineteenth century financial 
markets shown to have been based on selective impressions, the first work documented the 
complexity of their operation and the roles of the main players. In effect, Jonker argues the 
persistence of the early modern organization of western intermediation to have sprung from 
the fact that this was perfectly able to cope with the volume and nature of the demand for 
finance until late in the century, by which time it evolved in tune with the needs of the market. 
After first, largely failed attempts at joint-stock and Crédit Mobilier-type investment banking in 
the 1860s it was only from the 1890s that modern institutions spread, with a strong 
acceleration in numbers, balance sheet totals and deposits. All this led to the conclusion that at 
no stage would there appear to have been a scarcity of finance, its supply having been ‘ample 
and in adequate form.’80  
 
 
 Outcomes: the growth and structure of investment 
 
The principal problem with these different arguments is that their mechanisms form only a 
selective part of those determining investment in developing economies that are open to trade 
and capital movements, have achieved an advanced state of accumulation and are burdened 

77 Teijl, ‘Nationaal Inkomen’ (1971); Mokyr, ‘Capital’ (1975), Industrialization (1976). 

78 Bos, ‘Kapitaal’; ‘Factorprijzen’ (both from 1979). 

79 Jonker, Merchants; ‘Alternative Road’. 

80 Jonker, Merchants, 278. 
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by a prominent public debt. Alternatively, they eliminate one factor (intermediation) but leave 
the explanation of the chronology of investment to default notions on supply and demand in 
the capital market, simply because the focus is on different issues. Thus far, the combined 
revisionist argument on the adequacy of institutions, the efficiency of markets and the extent 
of savings would have us believe that the transition in investment was fully demand-driven. 
Even before testing this against the course of demand and supply, this seems a problematic 
notion to entertain. After all, before the change to a structurally higher level of investment it 
implies a combination of consistently high saving with a low rate of absorption; a difference 
that would have to be accounted for by the public demand for capital and a trade balance 
surplus giving rise to growing capital exports. With initially adverse terms of trade, low 
competitiveness and actually declining exports, the latter after 1813 was never in the cards. 
Instead, what we find is a low current account surplus, with only income from abroad 
compensating for a trade deficit. As documented in chapter 7, the result was an on balance 
stable level of foreign investment before 1860. And whereas public deficits were significant 
before 1840, at the height of the slowdown these reversed into fiscal consolidation. Indeed, 
while it has convincingly qualified entrenched notions of institutional failure, it seems that at 
the core of revisionism is an economics that fails to incorporate the saving identity. Clearly, we 
are missing a part of the story here. 
 Secondly, in the light of the tug-of-war from the 1850s over the role of no other than the 
incipient central bank in providing regional credit facilities, the revisionist view on 
intermediation seems naively uncritical. This holds especially since no evidence has been 
presented on outcomes, merely on the functioning of the largest banks and the Amsterdam 
market. A similar argument may be levelled in relation to the rise of cooperative banking in 
rural areas from the 1890s on account of a lack of penetration of credit facilities (as it turns out, 
largely on account of the high cost of lifting information asymmetries). Conversely, restricting 
the analysis to retained profits as in the Mokyr argument asserts a specific path of factor prices 
and leaves the concentration of wealth and the role of intermediation unaddressed—as if 
neither existed in a country steeped in bond ownership and endowed with well-developed 
forms of trade credit. The question, in short, is what equilibrium of forces did account for the 
chronology of investment. 
 This chronology appears in table 8.12, which states the growth in the gross capital stock, its 
composition and the share of investment in domestic product by main type of asset.81 As the 
macroeconomic rate of investment in figure 2.6 already illustrated at an early stage, the 
essential finding is that of a clear acceleration in overall capital formation after 1860 and again 
from the mid-1890s. This is also true if the growth in the gross capital stock is traced on a 
continuous basis, with an early spike in nonresidential investment showing up halfway 
through the 1850s as a result of the reclamation of the Haarlemmermeer. Thus, the national 
accounts estimates do not uphold De Jonge’s view of the 1890s as a turning point (which was 
based on production goods, which is an important qualification), nor that of the relative levels

81 The gross capital stock is defined as accumulated gross investment less retirements. The net capital stock instead subtracts 
depreciation. The net stock thus gives greater weight to investment of a more recent date. Both are approximations to a 
theoretical concept that recognizes that while capital goods may be of the same type, they differ in age. There is no clear-cut 
argument to prefer either. Changing the current results to net values does not affect the chronology shown. For a detailed 
methodological exposition see Matthews et al., British Economic Growth, appendix F. 
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Table 8.12. Fixed capital formation by main type of asset, 1816-1912  
 
 total residential all non- infra- machinery and 
  dwellings residential* structure equipment 

 
Annual average growth in the gross capital stock (%) 
1816-1860 0.5 0.3 1.1 1.1 2.9 
1860-1880 1.3 0.6 2.7 3.7 3.0 
1880-1895 1.8 1.3 2.5 1.7 3.4 
1895-1912 2.0 1.3 2.9 1.4 5.2 
 
Average share in the gross capital stock (%, current prices) 
1816-1860 100 71 29 10 8 
1860-1880 100 63 37 15 9 
1880-1895 100 58 42 17 11 
1895-1913 100 54 46 16 13 
 
Average share of investment in gross domestic product (%) 
1816-1860 7.9 3.8 4.1 1.1 2.0 
1860-1880 9.3 3.5 5.8 2.3 2.2 
1880-1895 11.7 4.9 6.8 1.7 2.9 
1895-1913 13.6 4.9 8.7 1.5 4.7 
 
Notes: growth rates based on three-year averages; * includes nonresidential buildings. 
Source: Albers, Machinery Investment, appendix table A-4.1; Groote, Kapitaalvorming, 74-8. 

 
involved (a projected jump from 5 to 10 percent between the 1880s and the 1910s). Apart from 
a level of just below 9 percent during the first half of the 1820s (caused largely by the effect of 
deflation on domestic product as the denominator rather than by the boom in canal 
construction) the macroeconomic rate of investment before 1860 averages out at 7.9 percent. 
The variation mentioned apart, this reflects a very stable path with a slow downward trend. 
This was followed by a swift increase in investment from the 1860s. Growth in overall fixed 
capital accelerated, sharply relapsed during the 1873-4 crisis and then again increased until the 
early 1880s, to reach a level of around 2 percent per year. As a result, the rate of investment 
climbed to 12 percent. Especially this persistence is specific to the Dutch case. Contrary to the 
deflationary slowdown that held elsewhere, the boom in investment lasted throughout the 
1870s (see figure 2.6). Subsequently, the investment ratio stabilized and the growth in the 
capital stock slowed (to around 1.4 percent per year) up until the second half of the 1890s. 
Only from the turn of the century a renewed increase then emerged. This led to an investment 
ratio that averages out at 14 percent, while growth in the gross capital stock exceeded 2.5 
percent per year. By 1913 both measures peaked at estimated values of 16 and 3.1 percent 
respectively. 
 The second main aspect of the table concerns the relative weight of various types of assets 
in the capital stock and the differences between the chronologies of investment for each of 
these. Economic thought on the process of capital formation is prone to overlooking the fact 
that this is made up of assets with a varying demand structure and with a different effect on 
productive capacity: residential and nonresidential buildings, infrastructure, machines and 
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transport equipment.82 As the table shows, given a still structurally lower volume of fixed 
capital in infrastructure and machinery, the situation typical of much of our period was that of 
a dominance of residential building. It was not until mid-century that its share fell below 70 
percent. Moreover, its growth being strongly connected to the pace of urban expansion, it was 
only after 1870 that this accelerated. Overlapped by high demand in infrastructure (in turn 
dominated by the public extension of the rail network), this led to a drawn-out period of 
growth in construction that lasted up to 1888, with intermittent troughs in 1873-4, 1880 and 
1884.83 This building boom in itself was a major force behind the revival of the urban 
economy, creating a strong demand for unskilled labor from the countryside. However, the 
capacity created also gestated subsequent stagnation; a higher level of activity as measured by 
real value added only again emerged from the final years of the 1890s. This last spurt was 
strongly interrupted by the 1907 stock market crisis but it subsequently continued unabated. 
Further enlargement of the cities of Holland and of new industrial towns in the east and south 
was at the heart of this stimulus. 
 In spite of its initially much smaller share in the capital stock, the dominant force of 
investment during the first phase of the growth transition was that in infrastructure. Its rate of 
growth increased from an average of 0.7 percent per year before mid-century to 2.4 percent in 
the 1850s (with the reclamation of the Haarlemmermeer as the main incidental force) and 3.7 
percent in the 1860s and 1870s, when this type of investment was at its peak. During the two 
last benchmark periods distinguished, growth declined to 1.7 and 1.4 percent per year.84 In his 
reconstruction study, Peter Groote showed that the breakthrough from the 1860s thus 
delimited was led by the transport sector. Earlier, its role had been relatively limited, except 
for a short boom in the 1820s. Things changed when the combination of investment in 
railways (extending the main network in consequence of the 1860 Railway Act), maritime 
connections, regional canals and a national system of electrical telegraphs resulted in the 
boom described. After the subsequent stagnation, investment in tramways and public 
utilities (electricity, gas, telephone) brought about a new acceleration. Yet this remained of 
much more limited proportions and mostly was of a supplementary nature.85 Econometric 
research using a VAR procedure has suggested that for the second half of the century there 
was a strong connection between infrastructural investment and the rate of economic 
growth.86 Given the timing of the peak in capital formation of this particular type, this is 
further evidence of market integration as the principal driving force during the first phase 
of the growth transition.  
 The third type of asset distinguished consisted of rolling stock (linked to the extension of 
the railway system), ships, machines and wider production equipment. The most striking 

82 The table follows the principal breakdown used in the national accounts reconstruction of capital formation: residential 
building, infrastructure (including not only roads, waterways and communications, but also water management and business 
premises) and machinery and equipment. Cf. Albers, Machinery Investment; Groote, Kapitaalvorming. 

83 As noted earlier in chapter 2 and 4, value added in construction stagnated for a decade, with the extension of the rail 
network having stopped the year before. In his reconstruction study, Groote, uses recursive residuals analysis to show 1888 to 
have been a structural turning point in infrastructural investment (together with 1852, 1866 and 1902). Groote, op. cit., 61-2. 

84 Groote, Kapitaalvorming, 74-6. 

85 Ibid., 67-8. Examples given by Groote pertain to electrical cranes, dry-docks and the drinking water network. 

86 Groote et al., ‘Infrastructure’. 
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aspect here is the very limited share of these assets in the overall capital stock until very late. 
This should qualify some of our more traditional ideas on the role of machines and equipment 
in the emergence of faster growth and the early nature of its sources. As has been an important 
aspect of adjustment in thinking about the British Industrial Revolution, the diffusion of 
capital goods took much longer than once thought. As a result, gains in productivity were also 
smaller. In the Dutch case, growth in per capita income only changed from around 0.5 to 1 
percent per year after 1860 and structurally exceeded the latter value in the last two decades 
before 1913 (table 8.1). At the same time, the rate of growth in the stock of machinery was 
consistently higher than that in other categories. Before 1860, higher rates had been realized in 
the 1830s as a result of the stimulation of industries such as cotton textiles, sugar refining and 
shipbuilding, thereby raising the average of the benchmark interval. However, it was only 
between 1860 and 1880 that structural growth increased to 3 percent per year. From the mid-
1890s this steadily rose to exceed 6 percent per year by the early 1910s. With growth in 
machinery investment during this final phase being much faster than that in output, the 
technical progress embedded in capital formation was clearly labor-saving. As originally 
deduced by Roy Harrod, at increasing capital-to-labor ratios this implies a high rate of growth 
in real profits together with slowing real wages—which is exactly what we see.87 According to 
the national accounts, the former increased to over 3 percent per year. At the same time, the 
central estimates of real wages that are developed below indicate these to have grown by 2.4 
percent per year between 1880 and 1895. Yet this same pace slowed to no more than 1.1 
percent thereafter. 
 In sum, between the 1860s and the 1910s growth in the capital stock and the investment 
ratio showed a strong upward trend. The former increased from around 0.5 to 2.5 percent per 
year, the latter rose from 8 to over 14 percent of domestic product. This trend was interrupted 
by slowing growth and stable rates during the 1880s and the first half of the 1890s (with a 
boom-bust in construction) and again shortly by the 1907 international crisis. Accordingly, the 
macroeconomic role of investment increased in two phases. The first of these was mainly 
driven by investment in infrastructure (rail- and waterways), residential dwellings and coal 
based technology; the second by machinery, with mechanisation based on electrification as its 
principal force, and supplementary infrastructure. In addition to its productive effect, the 
increase in investment also had a direct impact on the economy: expenditure was concentrated 
in construction and the metal-working industries, parts of the industrial sector that expanded 
rapidly from the 1890s. Construction in turn had strong backward linkages with brickyards 
and woodwork. 
 
Before turning to the question on the forces that accounted for this chronology of investment 
from the perspectives of finance, capital demand and saving, an important preliminary issue 
to be addressed concerns the role of capital imports. Next to commodity trade and technology 
transfers, direct factor flows were an essential aspect of late nineteenth century international 
integration. Chapter 7 established that after already extensive eighteenth century investment 
in foreign government debt, post-Napoleonic capital exports were again significant in 
comparative terms, but only experienced a renewed acceleration from the latter part of the 
1850s. Parallel to this, early capital imports were of a negligible magnitude. But what about the

87  Harrod, Towards a Dynamic Economics (1948). Also see ‘Neutrality’.  
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Table 8.13. Estimated primary incomes by receiver and supporting capital, 1855-1912   
 
  1855 1871 1880 1895 1912 
 
Income as a percentage of gross national income 
To foreign investors  0.4 0.5 0.7 1.0 
Private foreign investment 2.7 4.5 5.4 4.7 4.6 
Net public receipts 6.8 3.1 1.2 1.4 1.3 
Net primary income 9.6 7.2 6.1 5.4 4.9 
 
Invested capital as a percentage of gross national income 
Foreign investors  10 13 26 29 
Dutch private investors 82 137 178 193 138 
 
Notes: all values based on three-year averages; conversion of estimated wealth invested abroad to income with yields of 3 percent 
Consols; conversion of estimated income paid to foreign investors to invested capital with market values for NWS.  
Sources: Smits et al., Dutch GNP, 172-4, 210 ; 213-5. 

 
role of foreign capital in Dutch investment at a later stage of development? The issue matters 
both to our question asking after the role of international integration in achieving faster 
growth and to the analysis of investment itself: a larger role of foreign capital limits that of 
endogenous forces with regard to saving and the capital market.  
 In pursuing this issue, the available data do not allow those parts of investment that were 
funded from abroad to be separated out, nor can the associated interest and dividends be 
ascertained independently. Instead, as part of the reconstruction of the national accounts a 
rough estimate of the latter sum was made by linking an index of the value added in railways 
and utilities (the principal vehicles of foreign involvement) to actual income of this type in 
1921. Based on De Jonge’s claim that foreign investment only became of some importance after 
1870, the estimates were limited to this period.88 The outcome is stated in table 8.13. To put the 
numbers on incomes paid to foreign investors into perspective these are combined with the 
earlier estimates of Dutch foreign investment.89 Lastly, to develop a grasp of how the various 
flows fitted the balance of payments (which will become of importance in understanding the 
course of domestic savings), the table also states net public receipts and the overall balance of 
primary incomes. 
 The general conclusion that may be drawn on the basis of the table, rough as its numbers 
and methods are, is that foreign investment in the Dutch economy before 1913 remained of 
limited significance and therefore did not have a determining influence on the chronology of 
capital formation. While in absolute terms it expanded progressively, in a relative sense it still 
lacked in weight. Its derived income made up between a half and one percent of national 
income, corresponding with supporting assets equal to some 10 and 30 percent of the same 
measure. The estimated increase in annually invested foreign capital across the full period 
considered is 17 million guilders, where total gross investment per year averaged 178 million. 
In fact, with income valued against the yield of low-risk public debt paper this is likely to be 

88 Smits et. al., Dutch GNP, 82-6; De Jonge, Industrialisatie, 34. 

89 See table 7.5. 
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an overestimation.90 Some leeway to this finding should possibly be cut for the 1880s, when an 
acceleration in foreign investment would seem to have occurred. Whereas in earlier years and 
again from the later part of the 1890s this crept up slowly in relative terms, the calculations 
made suggest it to have advanced at a higher pace in between. Yet while the growth in income 
follows from the actual change in value added, the projected change in invested capital may 
simply be the consequence of the rate of return used. Following the 1873 crisis, interest on 
government paper declined up to the mid-1890s. In the case of NWS (whose yields declined 
by some 40 percent), part of this resulted from international convergence under the gold 
standard, but since a smaller downward shift also applied to British Consols the effect of 
deflation on real rates of interest also played a part. However, returns on private investment 
are unlikely to have been influenced to a similar extent by these same forces. Instead, these 
will have been higher and driven by investment demand in the real economy. If this was the 
case, the change in capital during deflation is overstated. If, for instance, the rate of return for 
1880 is used for 1895, the projected sum of invested capital falls to 290 million guilders, 
reducing its share in national income to 18 percent. 
 This notion of a still small relative weight of foreign investment within the Netherlands 
itself stands in stark contrast with the large scale of income flows in the opposite direction. 
Before the 1870s, private assets held abroad had been largely non-colonial, being dominated 
by government debt and to a smaller extent speculative American railway stock that became 
especially popular after the end of the Civil War (in 1865). Between 1856 and 1873, Dutch 
investment in U.S. railways amounted to a total 52 million guilders (or 130 million dollars). By 
1914 this had increased to between 120 and 160 million guilders (300 to 400 million dollars).91 
Dutch involvement at this point was of course considerably smaller than the 2.8 billion dollars 
invested by British capital-owners, but at least equivalent to the sums put up by German and 
French investors. The liberalization of production and trade in the East Indian colonies caused 
this pattern to change, with the first dividends and other forms of income appearing on the 
balance of payments in 1870. As table 8.13 shows, private assets held abroad at this time are 
estimated to have already amounted to some 1.4 times national income. Strong growth in 
invested capital caused the same ratio to reach a factor 2 from the 1880s and to approach 2.5 
from the 1890s. Such levels surpassed even those for the U.K.—the world’s largest exporter of 
capital by far. Much of this went to the East Indies, but from the age of railway construction 
the Dutch, in spite of exaggerated early expectations, also remained important investors in the 
U.S., which was the recipient of an estimated 30 percent of all capital invested abroad between 
1875 and 1900.92 
 The final element in the balance of primary incomes is that of public receipts. The 
estimates on this point draw on the colonial balance of payments published by Korthals Altes, 
with the reported values converted by means of the current exchange rate for the East Indian 
guilder.93 Although the remittances of the East Indian Batig Slot ended with liberalization 

90 Since a higher rate of return would convert a given level of income into a smaller amount of invested capital, using the yields on 
low-risk government paper as a lower bound conversely leads to an overestimation of the same amount. 

91 Sources: Veenendaal, Slow Train, and the estimates supporting table 8.13. The numbers for 1914 made up 7 to 9 percent of total 
foreign investment in U.S. railways, which amounted to 4,170 million dollars. 

92 Verstegen, ‘National Wealth’, 100. 

93 Korthals Altes, ‘Balance of Payments’; Smits et al., Dutch GNP, 78-82. 
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(with the last small sum recorded in 1877), various forms of public receipts continued to exist. 
Net of growing expenditure in the form of subsidies and other transfers these still resulted in a 
limited surplus. As the table shows, overall net income from abroad between the 1850s and the 
1910s probably declined from some 9.5 to 5 percent of national income. This followed an 
earlier pattern where, under the influence of renewed foreign investment and the fiscal 
transfer from the later Belgian provinces, net primary income after 1813 had increased from 
around 5 to 9 percent of national income by the mid-1820s. With colonial remittances taking 
over the role of the southern transfer, this share remained at roughly the same level from the 
mid-1830s. From the 1860s it declined under the influence of colonial reforms that led to 
increasing expenditure and gradually declining net remittances, to reach a level of some 6 
percent by 1880. Parallel to this, growth in private investment started to dominate the 
dynamics, leading to the pattern observed. Notwithstanding these variations, the take-away 
point here is that net income from abroad was a significant positive component of the external 
equilibrium throughout. 
 The essential findings with regard to investment that require explanation are the structural 
change from the 1860s and the renewed acceleration from the 1890s. A first implication of the 
chronology described is that at least at the aggregate level there was no binding synchronicity 
between a higher level of investment and the emanation of modern banking. To the extent that 
this exerted any restraints during the first period, other forces must have dominated. Yet that 
does not exculpate intermediation as such. The main problem of finance in the 1860s may not 
have been with the need for the institutions of modern banking, but there certainly was 
controversy over the regional provision of credit. By the same token, it may be asked whether 
the changes in banking from the 1890s effectively facilitated a demand for industrial capital 
that changed in scope with the jump in capital-intensity shown. There are parallel issues of 
macroeconomic and institutional change at stake here. Whereas the first are likely to act as a 
push-factor to the second and, conversely, lacking intermediation may form an obstacle to 
investment, it does not follow that efficient capital markets alone may explain the evolution of 
capital formation. It is not until we understand the transition in intermediation more closely 
and have traced the demand for production goods and the path of saving that we can answer 
the main questions. By the same token, if relative factor prices did form an incentive their path 
should fit the chronology outlined.  
 
 
 Finance and the evolution of the capital market 
 
As was the institutional setting to the earlier analysis of a crowding-out of investment through 
the public demand for capital, nineteenth century Dutch financial markets long continued to 
be characterized by three central features that set these apart. Once again, these were a legacy 
of the Republic. First, finance was an integral part of a wider array of services (mostly trade) 
and in a more select number of cases of industrial production. Above the level of individual 
cashiers, agents and underwriters, specialization into separate institutions and an untwining 
of economic functions did not start in earnest until the 1860s. Second, the financial landscape 
was characterized by the dominance of capital markets and the crowding-out of deposits, 
caused by existing institutions and the networks of the mercantile economy. Banks did not 
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succeed in attracting sufficient amounts of deposits to enlarge their credit. In fact, before the 
Twentsche Bank introduced this in 1861, no interest was given on deposits with cashiers. It was 
only from the 1860s that deposits started to increase and it took until the 1890s for this growth 
to accelerate. Nonetheless, even for 1914 estimates put the volume of the on-call market at 400 
million guilders, against half of this in term deposits and a total (adding saving accounts and 
current accounts) of some 500 million at the commercial banks.94 Thus it was the size and 
efficiency of prolongatie that long frustrated a shift from passive to active intermediation.95 The 
definitive turn only came with the closing of the Exchange shortly after the outbreak of 
World War One and the ensuing demand for capital caused by rerouted trade, neutrality 
and high prices. And third, there was an extensive regional imbalance in financial 
development. Amsterdam, not only the dominant commercial concentration of old but the 
seat and principal market of operation to the NHM and the still privately owned 
Nederlandsche Bank, towered above the landscape. The advance side of this market was only 
rolled-out to a commercially ascendant Rotterdam from the early 1850s. And it was through 
an extension of the discounting function of the central bank itself to regional branch offices as 
a politically enforced corollary to the 1863 renewal of its charter that a national money market 
started to emerge. 
 The combined effect of this lack of specialization, enduring dominance of the capital 
market and regional imbalance in finance was the slow emergence of banking, which the early 
financial history literature identified with lagging financial development and branded as a 
cause industrial retardation. The standard fare in this respect were statistics such as that 
showing that until the 1900s the Netherlands had the lowest ratio of assets held by financial 
institutions to national product of the European countries with the exception of Spain. In 1880, 
the same number had still been half of that for Germany and Denmark and roughly two-thirds 
of the values that applied in Britain and Belgium.96 In the half century between 1813 and 1863 
a mere 9 joint-stock banks were founded, followed by 15 up to the 1873 crisis and another 20 
before 1893. Up to 1913 139 then followed, of which two-thirds located outside the west. It 
was the same with respect to scale. As late as 1896, there were 13 banks with a total capital of 
over 7 million guilders. At current exchange rates this amounted to less than one thirteenth of 
the value of Belgian bank capital.97 
 The first major change to the structure of financial intermediation was triggered in the 
early 1850s by the economic ascendancy of Rotterdam. Rhine trade had profited from a partial 
liberalization since the 1831 Mainz Convention, but following 1837-9 trade agreements and 
their revocation by Prussia (in 1842) it was only in 1850 that trade and transport within the 
Dutch borders were fully opened up to competition.98 As a result, especially transit trade to 
the various German principalities expanded and Rotterdam cashiers discounted growing 
sums at the Nederlandsche Bank. There, by contrast, advances since the 1847 crisis were at a 

94 Jonker, ‘Spoilt for Choice’; amounts from Nederlandse Financiële Instellingen, 33 (208.5 and 508.5 million guilders). 
95 On the specifics of the on-call prolongatie market see chapter 7. 
96 Goldsmith, Financial Structure, table 4.4. 
97 De Jong, Geschiedenis, III, 649-50; Muhlemann, Monetary Systems, 105, 115. 

98 Ratté, Nederlandse Doorvoerpolitiek. Whereas between the 1839 and 1859 censuses the population of Amsterdam and Holland’s 
other cities increased by 15 percent, that of Rotterdam expanded by 36 percent (data appendix A). 
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low that corresponded to a level last reached in the early 1830s.99 Principal financial 
intermediation in Rotterdam up to this point seems to have been limited to two firms 
operating as banks by dealing in money, securities and foreign bills, and four cashiers, whose 
activities at the same time consisted of insurance broking. As in Amsterdam, profits derived 
less from differentials on interest paid and received than from commissions, and only family 
deposits carried interest.100 Since these activities could only draw upon smaller existing 
resources, the growth of trade attracted external capital. This in turn made the thought of 
creating a branch office of DNB an obvious one.  
 However, up to this point its directors had resisted such a step, arguing that this would 
jeopardize the bank’s internal cohesion, thereby restricting activity to the Amsterdam market. 
This stance in turn made the events that followed the final episode in a much longer tug-of 
war. In effect, it was from the outset that the DNB board had resisted compliance with a 
section of the 1814 Bank Act that announced the setting-up of branches in other parts of the 
country. The rationale behind this is very clear. The limited trust in DNB as a post-Napoleonic 
institution, evinced by the slow acceptance of its banknotes, limited its influence and turned a 
structural extension of its advances into a risk to its stock-owners.101 Outside Amsterdam its 
banknotes were even valued at less than par, which was anything but helpful in speeding up 
their circulation. The demise of the Wisselbank after it had extended credit to the city of 
Amsterdam and the VOC, the unbacked credit that the NHM had been forced to extend to the 
national government in the 1830s, and the parallel pressure brought to bear by Willem I upon 
DNB itself for a monetary funding of the public debt added to a track record that offered little 
reason for an upfront credibility. The Bank Act of 1838, which renewed its 25 year charter, 
again ruled that a branch of DNB had to be opened in Rotterdam. The new board made 
preparations to implement the decision, among other things by printing Rotterdam banknotes 
in a separate color. However, the Rotterdam cashiers, who practically functioned as a cartel, 
fiercely resisted such a change, raising the specter of a monopolistic dominance and providing 
DNB with an excuse. In 1847, when the board again tried to comply, the game repeated itself. 
Only in 1852, after extensive consultations with the Rotterdam Chamber of Commerce and the 
cashiers, the decision was taken that the latter would become official agents of DNB. As a 
result, these had to lower their rates. ‘Amsterdam’ banknotes began to circulate in Rotterdam 
(and elsewhere) and the notes issued by cashiers (against the deposit of money) were now 
rapidly crowded-out by DNB banknotes. Registered turnover in credit immediately rose, with 
total advances moving from 18 million guilders in 1852 to an average of 31 million in the 
following three years. 
 Events in Rotterdam and the founding of the Amsterdam Credit Union in 1853 signaled 
the start of two decades of political and market-driven initiatives that wrought wider 
institutional changes in the banking landscape. There were three main threads to these 
developments: the regional integration of financial markets through a systematic diffusion 

99 Total advances between 1848 and 1852 averaged 17 million. The last year with a level lower than this was 1833 (see figure 8.3). 

100 Jonker, ‘Alternative Road’, 107. 

101 Between 1814 and the 1846 to 1848 currency reform that introduced temporary paper money as a means of conversion, the 
volume of notes issued increased from 1.2 to 37.4 million guilders, or 0.3 and 6.5 percent of domestic product (De Jong, 
Geschiedenis, I, 542-75). 
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of DNB’s lending facilities and the spread of the on-call system, a selective chartering of 
crédit mobilier investment banks and the cautious hastening in the creation of deposit banks 
cited earlier from de Jong’s research on DNB records. But whereas the change to the 
geographic scope of the market would have a decisive influence, creating wider access to a 
broadened savings pool and lowering interest outside the west, the initiatives aimed to break 
the bond of financial institutions only met with partial and temporary success. Participating 
investment corporations largely failed, while the economic conditions of the 1880s caused 
joint-stock banks to return to traditional business models of trade credit with high capital 
ratios. By implication, their deposit-base and wider economic function still remained of very 
limited importance. 
 Even though still little is known of its early history, it is evident that before the changes of 
the 1860s provincial banking and financial services in general had remained small, while 
being largely practiced parallel to other activities. The regional specialization model of the 
Republic had forged trade links that caused most larger provincial towns to have one or two 
cashiers, changing money, retailing securities, offering short-term advances and in some cases 
longer loans. However, few of these took deposits and most developed from parallel business: 
from the Schiedam dealers in grain and gin Loopuyt, to the Fransen van de Putte brewery in 
Goes, the Den Bosch commodity trader Van Lansschot, the Zwolle tea merchants Doijer and 
Kalff, and the Kingma family of Frisian Makkum, dealing in grain and oil seeds. Only in the 
west did ties with the local elite allow some smaller independent firms to concentrate on 
banking and the retailing of securities. Apart from the Middelburg Wisselbank (which survived 
until the 1830s), little to no such specialization existed in the rest of the country and overall 
numbers were very small.102 
 Discussion on the need for intervention in this regard did not start until after the reforms 
of the 1840s. As explained, before the debt restructuring of 1843 and the constitutional curbing 
of the executive in 1848, DNB was in no position to consider extending activities beyond its 
home market or to systematically widen its circulation of notes. Since these could not be forced 
onto a skeptical public, a stance aimed at the anchoring of its reputation was inevitable. In 
addition, it was only the currency reform between 1846 and 1849, an operation long avoided 
on account of its high cost (of about 10 million), that provided the necessary harmonization. 
This removed a large variety of pre-1816 coins from circulation, followed by an injection of 
paper money.103 What followed was mounting political pressure for further monetary 
accommodation and the provision of nationwide credit facilities to justify the bank’s de facto 
monopoly. In 1855, using a secret Royal Decree, reserve requirements on paper were 
liberalized (setting a maximum of 150 million guilders, with full reserves above 100 million).104 

102 On provincial banking see De Vries, Inventaris, 24-5; Van der Werf, Bond, 20-1; Govers, Geslacht. Due to parallel activities 
classification here is bound to be misleading, but do note that the 1807 and 1849 censuses only record 1,020 and 2,138 people as 
being mainly employed in banking and insurance, of which a mere 233 and 418 outside the coastal rim. 

103 From 1846 to 1849 all coins dated before 1816 had to be handed in, leading to a total of 86 million guilders being exchanged. 
The outstanding amount of paper money increased sharply between 1847 and 1854 (from 35 to 93 million guilders, or from 7 to 12 
percent of domestic product). De Jong, Geschiedenis I, 542-75.  

104 Earlier, paper up to 52 million needed to be covered at a 1 to 1.5 ratio and all higher amounts by full reserves. This changed to 1 
to 2.5 below 50 million, 1 to 1.5 up to 100 million, and full reserves above 100 million. From the 1863 Bank Act the reserve 
requirement was lowered to a general 40 percent (1 to 2.5). 
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And in the early 1860s parliament and the Minister of Finance pleaded with the bank’s 
directors to further expand the circulation of paper on the basis of new 5 guilder currency 
notes, using the observably high cash reserves of the state as their backing. In so doing, the 
minister’s letter refers to the view held by ‘various cashiers in the principal municipalities of 
the realm’ that such an enlargement would be desirable, while observing from the 
composition of tax receipts that currency notes so far had not been driven out of circulation. 
The bank’s directors, however, stated that they would only ‘very reluctantly’ cooperate with 
such a proposal on account of a rejection of ‘state-paper money’ under all conditions, fearing 
its future volume and convertibility once set in motion, and the erosion of its reserves in times 
of stress. Above all, they argued, the discussion should be conducted in the context of the 
upcoming renewal of the bank’s charter, as the proposal could not be effectuated before this 
procedure anyhow.105 
 In effect, a new Bank Act that replaced the statutes of 1814 and 1838 was passed in 1863. It 
retained DNB’s status as circulation bank, but compelled it to extent its credit facilities to the 
wider economy by opening an auxiliary bank in Rotterdam and at least one ‘agency’ in each of 
the provinces. In addition, it would be free to install regional correspondents to necessity. In 
the words of the letter by finance minister Betz that accompanied the proposal of law, the 
bank had for too long been an Amsterdam institution. In May 1864 its directors agreed to 
the creation of a Rotterdam branch office and 12 agencies; in January 1865 this was followed 
by the appointment of 56 individual correspondents. Over the next decades, this network 
would steadily be extended. By 1875, 51 agencies existed and by 1914 that number had 
increased to 100.106 These provided liquidity in two different ways; by buying claims on third 
parties, and by lending against trusted assets that were given in collateral. Of these especially 
the latter practice is known to have been new in places and to have adopted a far more 
prominent role than had been the case so far. Discounts in the provinces in turn to a large 
extent consisted of rolled-over promissory notes, mainly from local cashiers. Even though the 
board initially warned against accepting these, it relented on realizing the importance of these 
assets to provincial business, effectively liberalizing the terms of its credit facilities. A further 
service was the cost-free conversion of large sums, where previously cashiers charged up to a 
quarter of a percent in costs.107 
 With an adapted description of its responsibilities and an extension of its competences, 
DNB was effectively institutionalized as a central bank, its policies now formally supposed to 
serve the economy as a whole. The adoption of instruments such as trading in bills and bullion 
(in foreign bills only from 1888) and the use of the bank rate for policy purposes added to this 
evolution. With regard to domestic credit and monetary expansion the effects were swift and 
large. They involved a strong rise in the circulation of notes that dwarfed the proportions of 
all previous discussion: from 105 million guilders in 1864 to just below 200 million from the 
end of the 1870s. It was not until the middle of the 1890s and the explicit turn away from 
deflation that this pace would again be matched. More pertinent to the present discussion was 

105 De Jong, Geschiedenis I, 1188-1212. 

106 Kymmell, Geschiedenis, 54; De Jong, Geschiedenis, II, 127-148. Agencies were created in Alkmaar, Almelo, Arnhem, Dordrecht, 
Groningen, ’s-Hertogenbosch, Leeuwarden, Maastricht, Meppel, Middelburg, Utrecht and Zwolle. 

107 Jonker, ‘Alternative Road’, 109; ’Van der Werf and De Vries, ‘Modernisering’, 236-8. 
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Figure 8.3. Total annual advances by the Nederlandsche Bank, 1814-1913 (in millions of guilders) 

Note: actual observations from De Jong that are broken down by location start from 1864; values between 1853 (the first year of the 
Rotterdam agency) and 1864 were obtained as the product of total advances and the regional share in 1864. 
Source: calculated from De Jong, Geschiedenis, I, 576-8; III 560-3, 566-73. 

 
the fact that, as figure 8.3 shows, the use of its credit facilities outside Amsterdam surged. In 
1863, with only the Rotterdam cashiers as agents, 75 percent of all advances were still 
provided in Amsterdam. However, within a decade the agencies attracted more business 
than the head office. By 1876 its share had declined to 40 percent, with a total volume that 
had risen from 63 to over 90 million guilders. These gains again lasted until the end of the 
1870s, causing them to run parallel to the industrial expansion that drove the first phase of 
the growth transition. Since provincial agents accounted for a growing share of advances, 
this suggests that developments outside the west played a fundamental role in this process. 
Equally noteworthy is the break from 1879 and the stagnation up to the mid-1890s (which 
was preceded by a revival and the Baring crisis of 1890-1). Running slightly ahead of our 
story, this suggests an equally sharp turn in the incentives driving investment demand. The 
fact that advances in Amsterdam declined even though the economy expanded by 2 percent 
per year suggests a structural loss of DNB’s market share. Strong growth in advances 
returned from the mid-1890s. 
  The agency for which the effects of the provincial roll-out are most explicitly documented 
is that in the Frisian capital of Leeuwarden. Based on the reports of the local agent submitted 
to DNB, it confirms a strong impact on the access to credit, a decline in its cost and a resultant 
strong uptake. In their paper on this change, Van der Werf and De Vries conclude that the 
creation of the agency constituted ‘an important injection of liquidity in the Frisian economy’,
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Table 8.14. The distribution of credit at the Leeuwarden agency of De Nederlandsche Bank, 1879-1882 (in 
thousands of guilders) 
 
  1879/80 1881/82 
 
Agriculture, trade in agricultural products and dairy production 756.0 866.9 
Other trade  548.7 963.9 
Industry   1016.9 1048.9 
Private use and notaries 248.8 445.8 
Contracting of public works 189.1 1169.6 
 
Source: Van der Werf and (Johan) De Vries, ‘Modernisering’, 240 (based on reports by DNB’s agent for 1879-82). 
 
driven by a strong appeal as a result of lower costs.108 They also state that through the 
accommodation of promissory notes a system of long-term finance was created that allowed 
local cashiers to play a role as intermediaries to industry and infrastructural investment from 
around 1870. Having opened in January 1865, the agency’s annual turnover rose to 10 million 
guilders by 1878, surpassing the value of all butter marketed in the province. Some doubt has 
been expressed in the literature as to the effect of the regional integration process on prices, 
but here the agent himself asserted a lower cost of credit compared to that charged by the local 
cashiers. Writing in 1863, H.A. Wijnne, a prominent chronicler of markets, likewise had 
claimed that provincial traders paid a full percent more than those in Amsterdam.109 Lastly, 
the distribution of the credit provided suggests that, apart from agricultural trade and 
production, especially industry and public works drew upon the facilities (see table 8.14). The 
same notion is supported by lending at the Leiden subagency, where industry and agriculture 
also dominated.110 
 The parallel development to the spreading of DNB’s credit facilities was the wider 
diffusion of the on-call system, extending the reach and depth of the capital market. Lacking a 
central point of administration, there is no information on the evolution of market volumes 
but there are sufficient indications to suggest an acceleration after mid-century. These first of 
all come from the general improvement in communications described earlier as part of service 
sector performance. At the end of the 1840s postal services were still so slow and irregular that 
it paid for a group of Amsterdam stock brokers to run a private courier service supplying 
quotations from European exchanges. From the 1860 Railway Act forward, the changes in 
postal services and the diffusion of the electrical telegraph would be supplemented by the 
systematic extension of the rail network. Yet even before this the effects on finance were 
significant. With an 1856 codification of trading rules, the market was opened up to outside 
investors, drawing in funds and attracting demand through a network of provincial cashiers. 
Again, the effects were most explicit in the case of Rotterdam. From the 1830s this had a 
thriving on-call market, but by 1851, amid the ongoing discussion on the opening of a DNB 
branch office, its Chamber of Commerce complained that its capacity was too small, with 

108 Van der Werf and De Vries, ‘Modernisering’. 

109 Wijnne, Nederlandsche Bank, 23-4.  

110 Fase and Mooij, ‘Inspelen’, 10. 
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funds being drawn to the Amsterdam system.111 However by the 1860s things had changed. 
There was a public debate on the wisdom of municipal councils in general putting their cash 
reserves on prolongatie. And although the Rotterdamsche Bank founded in 1863 started with the 
hope of building up a local base of deposits, it gave up this struggle against the on-call market 
as soon as 1871. The wider importance of its diffusion can be gleaned from the fact that it went 
together with a strong expansion of investment in securities. The large outflow of capital that 
began in the 1850s and which reached its peak during the 1870s was therefore closely related 
to the changes in the domestic capital market, with Russian public debt and American railway 
stock as the most favored objects. In fact, investment in stocks became more attractive since 
these could always be used as collateral for credit. As a result, securities were almost as liquid 
as coins and banknotes. 
 Being based on an extension of path-dependent mechanisms, the downside to the way in 
which regional integration took shape was that it stifled local initiatives for institutional 
change. Just as the credit expansion of DNB caused it to dominate the advance market on a 
larger scale, so the extension of the on-call system crowded-out the wider market for deposits. 
The numbers on the relative volumes of money on prolongatie and bank deposits, even by the 
1910s, speak directly to this effect. For the same reason, the role of bank money remained 
anemic. In 1913, banknotes in the Netherlands still made up some two-thirds of money 
supply, where for Belgium, Germany and France this share stood at 29, 37 and 43 percent. In 
Britain and the U.S. shares were even lower.112 Moreover, there was a distinct disadvantage in 
terms of risk transformation. Rates of interest on short advances and on-call money were 
much more volatile than those on NWS. If long credit depended on rollovers, this made it 
considerably more vulnerable to interest rate risk. Mortgages show that the market was able to 
construct longer contracts, but we do not know to what extent the paucity of transformation 
on deposits limited the structure of business loans. The question is when demand conditions 
raised such opportunity costs. 
 The other main feature of the first wave of changes in finance concerned efforts to 
escape the mold of mercantile banking and its narrow views on the coupling of deposits to 
long risks, the extent of reserves and the nature of securities given in collateral. This started 
with the first applications in 1856-7 for the chartering of crédit mobilier-type investment 
companies.113 The combination of relative size and the proposed business model, which was 
seen as mere speculation, caused these schemes to be rejected.114 However, resistance against 
participating investment corporations was lifted in 1863 under pressure of the search for 
private cofinancing in infrastructure. With an also more limited size (of 10 to 20 million) two 

111 De Jong, Geschiedenis I, 821, 1069-70; Camijn, Samen Effectief, 20-7, as cited by Jonker, ‘Alternative Road’, 111.  

112 Van Zanden, ‘Old Rules’, 125 (combining national and international sources). 

113 First established in 1852 with a capital of 60 million francs by the French Péreire brothers, this type of bank was structured so as 
to acquire shares of public companies and to pay calls made upon it by its own notes. A joint-stock company, it could also sell or 
give in security all shares thus acquired. After large initial dividends, an excessive use of the privilege of issuing own obligations 
caused the enterprise to capsize. With a proposed issue of 240 million francs, the French government in March 1856 prohibited the 
proposed scheme, causing assets held to dwindle and the value of shares to fall far below par, never to recover. 

114 As a letter by the board of the Nederlandsche Bank to Minister of Finance Vrolik stated, ‘the idea to support industry by 
lending it money as well as to participate in it by becoming a partner [..] can only find acceptance in times of pathological stress’ 
(quoted in Hirschfeld, Ontstaan, 118). 
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projects gained approval. The first of these was the Nederlandsche Credit- en Deposito Bank. Yet 
this primarily served as an intermediary between foreign lenders and borrowers. Of the 
subsequent initiatives, the Algemeene Maatschappij voor Handel en Nijverheid (1863) and the 
Rotterdamsche Handelsvereeniging (1872) under Louis Pincoffs swiftly folded (in 1868 and 
1879), partly due to speculation and accounting fraud. However, the former did create the 
State Railway Operating Company, which would survive to play an important role in the 
development of railways services. Traditionalism in financial circles undoubtedly was a major 
factor behind the frustration of these initiatives. Yet the basic reason for their failure resided in 
a mismatch of their design with the structure of demand and the existing supply of capital. 
While the initiatives were irrelevant to the majority of small businesses, larger firms and 
public infrastructural projects were able to attract finance through the various means outlined 
at low cost. Moreover, before the manifestation of managerial enterprise and the structural 
shift in average firm-size in industry from the 1890s, the scale of corporate investment itself 
remained small. 
 More important is the fact that the initiatives of the 1860s have also long been seen to 
define the take-off of joint-stock banking.115 Preceded from 1853 by the creation of mutual 
credit societies in the cities, this started with the move of the financial branch of the 
Blijdenstein textile works from Enschede to Amsterdam in 1861. There, it was incorporated 
as the Twentsche Bankvereeniging. Triggered by the creation of an auxiliary to DNB, 
Rotterdam cashiers set up the Rotterdamsche Bank in 1863. And in 1871 the Amsterdamsche 
Bank was created by a group of German banks (supplying three-quarters of its capital), 
seeking to invest in foreign corporations as a way of allocating the indemnity from the 
Franco-Prussian war. Further initiatives such as the Nederlandsch-Indische Handelsbank, the 
Internationale Crediet- en Handelsvereeniging (both 1863) and the Amsterdam Kasvereeniging 
(1865) have also added to the notion of an innovative drive that changed the nature of 
banking from these years. 
 In fact, some, most notably the Rotterdamsche Bank, did start out with explicit intentions 
to this effect. Yet inspection of their balance sheets has shown that after an initial spurt their 
quantitative significance still remained limited, while from the late 1870s they retreated to 
traditional strategies. Supported by its customer- and investor base of eastern textile 
manufacturers, the Twentsche Bank for some time became the most successful of the new 
initiatives, its balance total increasing from 3.5 million guilders in 1867 to 31 million by 1890. 
By contrast, the results of both western banks followed a more erratic course. Having 
unsuccessfully tried its hand at colonial enterprise the Rotterdamsche Bank concentrated on 
mixed commercial banking. Like the Twentsche Bank, it established its own credit association 
and ventured into corporate promotion from the early 1870s, only to be caught out by the 
1878-9 cyclical turn that marked the change to slower industrial growth before the 1890s. 
Similar to this experience, the Amsterdamsche Bank, arriving on the scene only from the 
1870s, swiftly gave up its intentions of building up a business in industrial finance along 
German lines. It switched to regular trade credit and reduced its capital from 10 to 6 million. 
This resulted in a slow expansion, the balance total rising from 17.8 million guilders in 1875 
to 21 million in 1890. 116 

115 Kymmel, Geschiedenis; Brugmans, Begin. 

116 Jonker, ‘Alternative Road’, 114-7. 
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 Whereas the consistency of their expansion thus differed, the new commercial banks 
soon resembled each other in the policies adopted and the characteristics of their numbers. 
Moreover, under the influence of the economic conditions of the 1880s their joint growth, 
especially in deposits, was still too small to effectively change the financial landscape. 
Together with the failure of early investment banking, this made that the effect of 
institutional change was slowed by changing economic prospects and the time required for 
proportions to shift. The accounts of the Big Three show ratios of capital to assets and 
liabilities which, compared with those for joint-stock banks abroad, remained very high. 
Where English banks boasted capital-asset ratios of about one in seven and capital to 
liability ratios of one fifth, for the three largest Dutch commercial banks the same numbers 
were in the order of 30 to 40 percent and, except for an even higher peak in the 1870s, 
between 50 and 100 percent respectively. Their earnings structure shows the same 
retrenched dependency on trade-related finance, with bills and interest each supplying 
about a third of gross earnings. As for relative size, with joint capital and reserves at 67 
million in 1890 the Big Three jointly had outgrown DNB (whose capital only reached 25 
million in 1900), and especially the Twentsche was approaching the size of the NHM. 
However, with fixed deposits at less than 30 million their share in the market for regular 
credit was still limited.117 All in all, the new banks of the 1860s and early 1870s were much 
less path-breaking than long thought. They most likely did advance the scale of credit and 
extended the reach of the market, but failed to effectively inaugurate a new phase in 
intermediation.  
 Parallel to the acceleration in economic growth and the rising capital-intensity in industry, 
this finally changed during the last two decades leading up to the First World War. From the 
1890s, Dutch banking expanded at a structurally higher rate. This still started hesitantly, but 
gathered pace from the turn of the century and culminated during the war and its immediate 
aftermath. The change cut across a broad front, with the number of banks, balance totals, 
deposits, capital and employment all increasing more rapidly. Between 1890 and 1913, the 
reconstructed balance total of the commercial banks increased from a rough 300 to 1,111 
million guilders, while term deposits inflated from 42 to 194 million. In the two decades after 
1893 the number of joint-stock banks, as cited, increased by 139 instead of the previous 20, and 
between the 1889 and the 1909 censuses employment more than doubled. Yet the strongest 
acceleration only occurred during the years of wartime neutrality. In 1920, at the eve of the 
Dutch banking crisis, the commercial balance total peaked at 4,668 million, with fixed deposits 
at 643 million.118 Also from the 1890s, agricultural cooperative banks emerged, adopting an 
increasingly important role in enhancing the capital-intensity of farming and realizing higher 
productivity growth. The final main feature of this period was the fact that, with growing 
numbers, scale effects from the 1910s triggered a process of concentration. Strongly enhanced 
by the 1821 to 1824 banking crisis, this consolidated the position of the large commercial 
banks. With all of these holding half, and the five largest banks between a fifth and a quarter 

117 Jonker, ‘Alternative Road’, 120. The earliest aggregate reconstruction on this point is that of 84.8 million guilders for all 
commercial banks in 1900 (Nederlandse Financiële Instellingen, 33). Linked to the change in the data for the Big Three this leads to 
a rough estimate of 42 million in fixed deposits for 1890 (see table 8.15).  

118 All numbers from Nederlandse Financiële Instellingen, 33. On the estimate of a balance total of 300 million see table 8.15. 
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of all bank assets, they would continue to dominate the banking landscape, with only the 
Great Depression eroding their position.119 
 But even though developments from the 1890s morphed into a war-induced gallop, they 
did not alter the fundamental proportions of the financial landscape or the structural features 
of banking at a stroke; not in any case before August 1914. In quantitative terms, the widest 
possible understanding of deposits at the commercial banks just prior to the Great War still 
only put these 10 percent above the estimated volume of the on-call market. Even with credit 
enlarged by the (conservative) use of fractional reserves, this still meant that the on-call system 
(at an estimated volume of 400 million guilders) captured about one-third of the market.120 As 
a result, deposits as a share of money supply still stood at a mere 34 percent, against for 
instance 66 percent in Belgium. Likewise, the ratio of capital to liabilities stood at a very 
conservative 62 percent.121 
 Nonetheless, given that quantities were shifting qualitative shortcomings were probably 
even more serious. Due to their lack of long-term relationships with industry, Dutch banks 
had insufficient expertise and capital to serve this at strategic moments. The emergence of 
‘managerial enterprise’ was accompanied by a demand for new types of financial services. 
Dutch banks, due to their small scale, could not satisfy such needs or could only do so with 
difficulty. This was eventually seen as a problem, and steps were taken towards increasing the 
scale of business. This began in 1911 with a merger between two large banks, the Rotterdamse 
Bank and the Deposito- en Administratiebank, which signaled a modest beginning of a process of 
consolidation that would continue to the end of the century. It was mainly in the financing of 
export agriculture in the Dutch East Indies that banking institutions played a more dynamic 
role. In the colonies there was a large demand for capital and interest rates were higher. The 
result was a dual banking structure. Colonial banks and their clients developed a long-term 
relationship and shared strategic information. The banks also provided a degree of 
supervision at the cultuurmaatschappijen by holding seats on their boards of directors. Outside 
the colonial nexus the nature of intermediation instead may be characterised as ‘transaction 
banking’. Large companies frequently switched banks and no strategic information was 
exchanged. Only with the outbreak of war, with Amsterdam’s stock exchange and the on-call 
market closing, followed by high incidental profits and a short post-war economic boom, did 
banks widen their services; they now also took a direct part in industrial ventures instead of 
merely bringing these to the market.  
 The essential question is to what extent these stylized characteristics influenced the 
macroeconomic function of banking and through this investment and growth. In an attempt to 
answer this, table 8.15 uses the reconstruction of the aggregate balance sheet of the commercial 
banks by DNB to delimit the volume and structure of activity from 1900, and splices Jonker’s 
figures on balance sheet totals and deposits at the Big Three to this so as to add an estimate for 
1890. Its principal message is that the growth in deposits did not lead but lagged against the

119 Van Zanden, ‘Old Rules’, table 6.2. Being focused on investment, I here abstract from the history of savings banks (of which 
especially the Rijkspostspaarbank, by operating through post offices, drew in a pool of untapped savings) and mortgage banks 
(which initially expanded, but due to fraud and competition from non-specialized banks lost in market share after 1905). 

120 The nearest estimate of loans by the commercial banks in the reconstructions by DNB (Nederlandse Financiële Instellingen, 32) is 
that of ‘short loans to the private sector’. For 1900 this is equal to 315 million, for 1913 it is 780 million. 

121 Jonker, ‘Alternative Road’,119; Kuné and Van Nieuwkerk, ‘Ontwikkeling’, 14; Van der Wee and Tavernier, Nationle Bank, 532-3. 
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Table 8.15. Assets, balance totals and deposits of the commercial banks, 1890-1913 
 
  1890a 1900 1903 1908 1913 
 
Assets and deposits in millions of guilders 
Claims on foreign parties 31 49.9 47.0 63.7 86.7 
Claims on financial institutions 19 30.2 27.6 40.8 56.5 
Public sector claims 0 0.0 0.0 1.6 0.1 
Short private sector claims 194 315.1 383.7 538.8 779.6 
Securities and participationsb 49 79.6 109.5 141.6 155.4 
Various and real estate 14 22.1 21.9 23.6 32.2 
Balance totals 306 497.0 589.7 810.1 1110.5 

Term deposits 42 84.8 91.1 140.9 193.9 
Id. plus accounts and savings 85 169.9 187.4 299.5 442.0 
 
As a percentage of gross domestic product 
Securities and participations 4% 5% 7% 8% 6% 
Domestic loansc 16% 22% 25% 30% 32% 
Balance totals 24% 33% 37% 43% 44% 
Term deposits 3% 6% 6% 8% 8% 
Id. plus accounts and savings 7% 11% 12% 16% 17% 
 
Domestic credit/balance total  67% 68% 68% 72% 
Loans/deposits and capital  96% 103% 103% 107% 
 
Notes: a: estimates based on the change in balance totals and deposits between 1890 and 1900 for the three largest commercial 
banks; b: bonds, mortgaged bonds, participations and stocks; c: ‘short claims on the private sector’ and ‘various domestic assets’ 
(mortgages and underhand loans still recorded as void).  
Sources: DNB, Nederlandse Financiële Instellingen, 32-3; Jonker, ‘Alternative Road’, 120. 

 
wider expansion in business. As the final lines of the table show, before a further extension 
from the 1910s loans at the same time were kept in a tight relation against the wider expansion 
in business and the volume of reserves. As a result, where balance totals increased by 9 points 
of domestic product before the turn of the century and a further 11 in the remaining prewar 
years, the rise in credit and deposits was more limited, thereby restricting the leverage of the 
expansion in deposit-based banking. Of course, everything moved at a much higher speed 
than before and the aggregate accounts indicate a perfectly rational strategy of risk 
management, given an only cautious relaxation of traditional notions on reserves and maturity 
transformation. The point, however, is that this started from a level of active intermediation 
that was lagging in all respects. A final, equally important point is the fact that, as argued from 
the literature, involvement in long-term assets in the shape of securities and participations still 
remained at a very modest level. 
 The key point here is that the welfare gains from deposit-based banking at this stage did 
not reside in the availability of credit as such, but in the conditions against which this was to 
be had and in the transformation of risk on investment projects that systematically increased 
in scale and duration. The pivot of the argument that the supply of credit was unerringly 
efficient in this regard has always been the unrestricted possibility of rolling-over short-term 
loans through the on-call mechanism—with the advantages to the liquidity of stock described. 
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However, with the sums of investment increasing this form of finance became an increasingly 
riskful strategy, causing it to act as a potential restraint. By definition, financing investment by 
rolling-over short loans increases uncertainty on future costs. And as noted, the variability of 
the on-call rate was structurally higher than that of long loans such as NWS and mortgages. 
Under the influence of a lower sovereign risk and the process of market integration described, 
the on-call rate and that on NWS had converged from the 1850s. As a result, their average 
values were very close. Even so, the on-call rate remained much more volatile.122 Moreover, 
with the necessary scale of investment increasing in relation to the advance of motorization 
and the cost of capital goods more generally, the nature and extent of the collateral required 
also became restrictive. Especially larger firms therefore chose to instead expand their equity 
through the stock exchange; an option that was not available to the larger group of smaller 
businesses. This is underlined by the fact that, as table shows, the vast majority of loans to the 
private sector came in the shape of short credit. In short, the gap between especially industrial 
development and what financial intermediation had to offer widened. Again, the arguments 
and suppositions underwriting these institutional rigidities would only be swept aside by the 
outbreak of war. 
 The most important innovation during this period outside the scope of urban commercial 
banking was the rise of agricultural cooperative finance. From the mid-1890s, farmers set up a 
rapidly expanding number of credit cooperatives after the Raiffeissen model, frequently with 
the help of local administrators, notaries or the clergy. From 46 at the end of 1899, their 
number increased to over a thousand in 1917 and by 1925 totaled 1,247. Given their success in 
attracting rural savings, by this time the cooperatives boasted a number of account holders 
almost as large as the total number of farms. Behind their appeal was the rapid increase in the 
volume of financial transactions in rural areas as a result of the advance of mechanization and 
structural change in the use of marketed feed and fertilizers. Especially the farms on the sandy 
soils in the eastern and southern parts of the country had long lagged in the level of 
commercialization. Now the grain invasion and the rising opportunity cost of labor forced 
them to specialize and raise the capital-intensity of production. Due to the fall in prices up to 
the mid-1890s financial buffers had shrunk and the dependency on external creditors 
increased. After 1900, rising prices and the powerful upswing in the agricultural economy to 
this added the availability of surplus savings. In the existing situation, landowners had been 
able to obtain credit through local notaries, using their land as collateral. Yet as the State 
Commission for Agriculture of 1886 reported, the credit situation as a whole was extremely 
unsatisfactory. Corresponding to largely overlapping regional and denominational divides, 
the banks organized themselves in two separate chains—the Catholic Boerenleenbank and the 
Protestant Raiffeisenbank. 
 The economic importance of the agricultural cooperatives did not reside in their share of 
banking capital. With a balance total of 2.2 million guilders in 1900 and 53.5 million in 1913 (of 
which over 90 percent consisted of saving-deposits), this made up less than 5 percent of the 
assets held by the commercial banks. Instead, their influence stemmed from the fact that they 
built upon mutual trust in small communities and pooled small savings into a national 
network—in short, from local knowledge and the elimination of problems of collective action. 

122 Between 1815 and 1860 the standard deviation in on-call rates was 1.27 point, while that in NWS was 0.68. Between 1860 and 
1913 the same figures were 0.90 and 0.55. The average value after 1860 for both was 3.6 percent. 

  



498     Chapter 8 
 
 

In this way, cooperatives obtained the flexibility to provide longer-term agricultural credits at 
lower cost. By contrast, urban bankers did not have access to the necessary information for 
selecting creditworthy farmers, or the means to insure that these would pay off their loans. As 
a result, unless collateral was available the risks of lending money were larger. Information on 
business and the credit reputation of farmers was, however, readily available at the local level. 
Initially, much more was saved than was put on loan, especially in the south. As a result, the 
new cooperatives in this region functioned primarily as savings banks and most of the credit 
that was provided was put out to new agricultural cooperatives such as dairy factories and 
purchasing associations.   
 
Notwithstanding the broking of securities and all forms of trade credit that were a vital part of 
Dutch financial services from the start, the essential function of banks (or those acting in lieu) 
in nineteenth century industrialization was to act as intermediaries of loanable funds.123 These 
they channeled to investment in increasingly capital-intensive forms of production and 
infrastructure, thereby lifting asymmetries in information and transforming the term structure 
of risks. As has been the fundamental contribution of the comparative research that is 
connected to the names of Rondo Cameron and Alexander Gerschenkron, their role was larger 
in the presence of low levels of accumulation, large distances and a wider lack of spatial 
coherence (giving rise to a revolutionary role of railways and the electrical telegraph) and 
institutional backwardness. In this same context, the early macroeconomic role of production 
goods has long been overestimated. It took until widespread motorization and the inventions 
in engineering, chemistry and electromagnetism of the 1880s for the capital-intensity of 
production across a broad sectoral front to push for a level that presupposed a systematically 
widened scope of finance. 
 In the Dutch case, none of the Gerschenkronian conditions that fostered a strong catalytic 
role of banking applied. Thus we do not find large institutions as a solution in getting capital 
to reach large-scale manufacturing and railway construction. Instead, path-dependency in the 
shape of existing market structures, forms of specialization and regional imbalances again 
dominated. As any economic structure, these would not have shifted without institutional or 
market incentives. Given that the two periods of change in finance can now be seen to have 
coincided with accelerations in nonresidential investment, this makes the claim that 
intermediation was unchangingly efficient an exercise in semantics. If this was the case, there 
would not have been any need for adjustment. Clearly, intermediation did adapt and in that 
sense did not fail, as in both cases the change facilitated investment; first through the 
integration of the regional economy after 1860, and from the 1890s through the transition to 
deposit-based banking that accommodated the broad change in capital-intensity. At the same 
time, the rise of cooperative banking sustained factor-substitution as the driver of productivity 
growth in agriculture. 
 In addition, of these institutional shocks only the second can be seen as a market-driven 

123 The (standard) view of nineteenth century banks as intermediaries of loanable funds abstracts from their role in the creation of 
account credit and the generation of early credit cycles, especially in the British case (Eichengreen, ‘Causes’; Schularick and Taylor, 
‘Credit Booms’). However, in the Dutch case its use lagged even behind deposits. The historian of DNB before 1913, De Jong, puts 
credit in 1893 at 14 million guilders (1 percent of domestic product), while the earliest statistics of the money supply suggest 
numbers of 66 million for 1900 and 167 million for 1910, or 4 and 8 percent (De Jong, Geschiedenis, III, 647; CBS, Statline). 
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response. The changes from the late 1850s forward not only presupposed the monetary and 
constitutional reforms of the 1840s, but required political intervention to overcome the 
limitations of the hybrid structure created in 1814. For the same reason, and in view of the 
causes of the economic slowdown, it is unlikely that finance could have been a leading factor 
from an earlier stage. Moreover, in picking apart the supply-side of the capital market we will 
find that macroeconomic saving was by no means as unchangingly elastic as it has been made 
out to be. Likewise, the emergence of cooperative finance an odd thirty years later was the 
achievement of the commons on account of the high cost of collecting credit information at a 
low level of aggregation—information that came free to existing social networks.124 It, too, did 
not emerge spontaneous, but formed the response to a higher demand for capital goods in 
farming that came with falling prices and the growth of the real cost of labor. Importantly, of 
these institutional changes especially the first also came with a downside. Even though 
provincial enterprise undoubtedly profited from the availability of competitively priced credit, 
the traditional solutions rolled-out across the country also slowed the evolution of regional 
banking. For this exact reason, the advantages of deposit-based banking in transforming risk 
only came within reach from the 1890s. Yet even then the economic conditions of World War 
One and the associated closing of the stock exchange still had to serve as principal catalysts. 
Aggregate balance sheets show that before this the commercial banks were not leading in 
maturity transformation on deposits to allow for long industrial contracts, while leverage in 
credit was only widened in relation to overall expansion. This opens up the possibility that 
before the international turn to inflation and a higher level of activity from the mid-1890s, the 
slow path-dependent adjustment of the financial sector did hold back the second phase of 
Dutch industrialization. 
 
 
 Accounting for nonresidential investment 
 
While intermediation and the spreading of capital markets facilitated investment, they cannot 
account for it. For this we have to look at the fundamental forces of capital supply and the 
demand for investment goods. As was the case for the labor market, the latter is unobserved; 
what we can measure are only macroeconomic saving and capital formation itself. Moreover, 
especially in a historical context the investment function is influenced by too many factors 
(from an early lack of spatial integration to partly exogenous rates of interest) to allow for a 
similar approximation by deducting price effects from volumes realized. What is left in the 
case of demand therefore is to trace the underlying incentives. These, in turn, differ between 
different forms of capital formation. Private investment in housing or infrastructure is likely to 
focus on rents, tolls or a fixed return on capital, but returns to investment in machinery and 
equipment depend on sales, prices, costs and productivity. The cost of investment goods 
naturally also differs. The important distinction here is that in the case of production goods it 
is their cost relative to that of other factors of production that is the key to investment 
decisions, as it is this that measures the incentive for substitution (within technical bounds). In 

124 There is a strong parallel here with early forms of social insurance through professional networks and unions, whose efficiency 
was also based on the low cost of information on reputation and monitoring, reducing the problems of adverse selection and 
moral hazard. See Van Leeuwen, ‘Trade Unions’. 
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agriculture, capital to a limited extent may also replace land, but the dominant force on this 
point is the cost of labor. Of course, structural shifts in output prices will cause the real cost of 
factors of production to change, likewise inducing the firm to adapt its demand―but only in 
existing proportions. 
 For evident reasons I here focus on nonresidential investment. Not because investment in 
housing did not add to the growth of output or income. As argued, the increase in 
urbanization was a major force behind enhanced growth in construction, and the income 
generated through housing services added to saving and consumption. However, in the end it 
is the productive capacity of the economy that drives higher growth. Indeed, urbanization 
itself may be seen as a derivative of the labor market shifts and the demographic behavior that 
in turn are products of sectoral productivity gaps (while of course being also influenced by 
other factors). As for the course of residential investment itself, the growth of the gross capital 
stock in housing and urbanization were indeed tightly related and as a result follow the same 
pattern. Capital formation itself in turn displays sharper turning points. Thus, after the 
Napoleonic years both increase before 1830 and then stagnate (urbanization) or decline 
(investment), before turning to a structurally faster increase from the late 1850s. In the case of 
urbanization this is still limited to a gain of some 0.7 percentage points of population in the 
first ten years, before accelerating from the 1870s. This phase in turn lasts up to the turn of the 
century, when the increase flattens. Likewise, growth in the gross capital stock rises from 0.2 
percent per year before 1860 to a peak of 1.8 percent at the end of the 1880s. A simple 
regression of urbanization as the explanatory of capital formation returns an r-square of 0.73 
and a strongly significant parameter. 
 Starting with J.A. de Jonge in 1968, discussion on the role of investment in Dutch industrial 
retardation has assumed its observed path as given in order to project a specific view of the 
timing of modernization. Little has been done to account for the economics of this chronology. 
The actual reconstruction of capital formation at the end of the 1990s has not changed this. The 
studies by Groote (on infrastructure) and Albers (on machinery and equipment) offered little 
in the way of an explanation, whereas the stylized (for unquantified) view of the revisionist 
financial history literature is that, as a result of the seventeenth and eighteenth century 
accumulation of wealth, macroeconomic saving was unfailingly abundant.125 By implication, it 
has placed all explanatory power on the side of demand. Yet no chronology of changes in 
demand incentives to match those in investment has been offered. The exception at an early 
stage of the debate was the role attributed by Mokyr to relative factor prices. Starting from his 
central notion of comparatively high wages (and with the cost of machines still unmeasured) 
these were surmised to have squeezed profits. This slowed capital accumulation and by 
appealing to Kaldorian economics was thought to have pushed the economy onto a capital 
intensive path, thereby explaining the industrial retardation still associated with De Jonge’s 
spurt of the 1890s. Pursuing the same link between comparative costs and technological 
transition, Bos widened the argument to include the cost of coal, capital and engines. To this, 
Griffiths in turn added regionally differences in the cost of labor and nonfactor inputs, 
resulting from a combination of resource endowments, wage gaps and transport inefficiencies 
springing from the paucity of natural waterways in the inland provinces. Most recently, Van 

125 Groote, Kapitaalvorming; Albers, Machinery Investment; Jonker, ‘Alternative Road’, 122 and passim, but also still Van Zanden and 
Van Riel, Strictures, 272-3. 
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Zanden and Van Riel used Albers’ reconstruction of prices for steam engines and all 
manufacturing machinery to argue that their relative price against that of labor declined most 
swiftly from the mid-1850s forward.126 
 The principal shortcoming of the early phase of the debate was still empirical. In the 
absence of serial evidence on prices of all kind, arguments were largely theoretical projections 
and lacked a chronology of effects. Reconstructions of wages and of the cost of machines and 
nonfactor inputs by now have addressed these knowledge-gaps. However, the theoretical 
approach has also been selective. Where chapter 7 did find that industrial profits are likely to 
have been depressed before the 1860s, chapter 4 showed that the factors explaining this extend 
well beyond the cost of machinery as the factor blocking productivity gains. By the same 
token, focusing on the relative price of machinery ignores the notion emphasized by those like 
Paul David of a complementarity between steam technology and the cost of coal.127 By looking 
at adjusted relative factor prices and expected returns based on prices and costs I seek to 
integrate the two sides of the debate. 
 Starting with relative factor prices, the implication of the non-separable character of 
steam technology and its inputs is that effective costs need to be adjusted. As deduced by 
Halsey, in the case of steam engines these may be expressed as those of producing a given 
amount of energy. This, in turn, can be formulated as a combination of the cost of coal, the 
price of engines, fuel efficiency, rates of interest, depreciation, the cost of maintenance and 
the effective rate of utilization.128 Thus, the cost of steam-energy C is defined as: 
 

  

 

C = K(r + d)
H

+ sp + M
    (8.5)

 

 
where K is the capital cost of the engine, r the interest rate, d the depreciation rate, H the ‘load 
factor’ (the total number of working hours per year), s the consumption of fuel per horsepower 
per hour, p the unit price of fuel and M the hourly cost of work, maintenance and repairs. 
Holding maintenance, the load factor and energy efficiency constant, figure 8.4 shows the 
compounded cost of generating steam power based on this approach.129 In addition, it 
relates this to the cost of labor in the form of the overall average male daily wage. The 
calculation uses fixed weights for the various components of the formula (based on adjusted 
British numbers for 1907-8), but varying these within reasonable bounds has an only small 
effect on the chronology observed. 
 The figure demonstrates that, except during the years of the commodity market frenzy 
that followed the 1871 Franco-Prussian War, there was a structural decline in the cost of 
steam that started from around 1860. The principal forces driving the timing and extent of 
this development are engine costs and the price of coal, as the weight of wages (a proxy for 

126 Bos, ‘Factorprijzen’; Griffiths, Industrial Retardation, 74-7; Van Zanden and Van Riel, Strictures, 270-1.  

127 David, Technical Choice; Wright, ‘Origins’. For a more detailed discussion of this point see chapter 4. 

128 Halsey, ‘Choice’. 

129 Weights based on Bardini, ‘Without Coal’, 638. For Britain in 1907-8 this gives average fuel costs as comprising 40 percent of the 
overall cost of steam power, with coal available at a comparatively low price. At higher load factors (which for instance applied in 
energy-intensive industries such as papermaking) this ranged between 50 and 60 percent. The numbers used are a compromise, 
taking into account the initial high cost of coal. 
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Figure 8.4. The composite cost of producing steam power, 1813-1913 
Notes: the composite price series for manufacturing machinery and steam engines from the study by Albers are those adjusted for 
the estimated effect of quality changes. The measurement of the effective cost of steam follows the formula by Halsey in the main 
text. The figures shown do not use absolute costs, but use a 50-40-10 (coal, composite capital costs and maintenance) percent 
distribution of costs. The long interest rates used are those of 2.5 percent government bonds (NWS). Depreciation is based on 
empirical work by Bu (‘Fixed Capital Stock Depreciation’), which arrives at an average of 3.08 percent for machinery in developing 
countries. In a context of strong changes in prices for coal and machinery the choice has very little effect. 
Sources: machinery prices: Albers, Machinery Investment, table A-5.2; rates of interest: data appendix G; industry wages: Vermaas, 
‘Real Industrial Wages’. 

 
the cost of work, maintenance and repairs) is small and variations in the rate of interest have 
an only limited effect. The underlying path of the price of steam engines is that of a decline 
to less than a fifth of its post-Napoleonic value in the years up to 1870. It then settled on a 
stable level, decreasing by a further quarter only after the turn of the century. For composite 
manufacturing machinery this development is similar, except for the fact that the initial 
decline was less steep (by some 10 percent of the initial value).  
 In both cases these prices were largely exogenous, as machinery was imported or had to 
be constructed against competitive terms. At mid-century half of all engines installed were 
made in the Netherlands, a share that had risen to two-thirds by the 1900s.130 The evolution of 
the price of coal, specifically the causes of its high level after the 1830 Belgian secession and 
its decrease from the 1860s, has already been analyzed in detail. Of importance here is the 
fact that this path largely counterbalanced the early decline in engine prices, while adding 
to it in later years.  
 It should be noted that the present estimates include local and national coal excises at all 
stages when these applied. Given the selective exemption of industry that existed up to 
1864, the decline in coal prices thus is overstated. However, as the analysis in chapter 7 

130 Jansen, Industriële Ontwikkeling, 303; Van Hooff, In het Rijk, 192ff. 
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showed, the excise undoubtedly did have a significant cost effect, making it impossible to 
calculate an effective net price. If the excise is fully removed (thus limiting the fall in prices to 
that in transport costs) the composite cost of steam between 1864 (abolition of the national 
excise) and the mid-1880s (the turning point in the cost of steam observed) still declines by 29 
instead of 47 percent (based on three-year averages). Further, the technological improvement 
in steam engines during the second half of the century discussed in chapter 4 and its effect 
on fuel efficiency have not been translated into an arbitrarily dynamic assumption (s is 
constant), but it should be clear that this will have served to enhance the trend of falling 
costs observed. 
 The straightforward effect of turning the composite cost of steam power into its price 
relative to that of industrial labor is that faster wage growth as of the later part of the 1850s 
adds to the incentive for mechanization. Measured between 1855 and 1885, rising wages add 
19 points to an original decrease of 47 percent. Even though nominal wage growth slackened 
after 1880, this effect persisted throughout the remaining period. Since the decline in the price 
of engines stalled from the 1870s and coal prices only slightly increased from the mid-1890s, 
continued wage growth turned the rising cost of steam into a slow decline in its relative price.  
 With the rise of the electrical engine the relevance of steam power decreased, except in 
large applications. However, it should be borne in mind that even though the first electrical 
engines were installed in 1886, it was only as late as 1904 that the annual expansion of their 
capacity surpassed that in steam. Moreover, the point on the declining relative cost of 
machinery is of a wider relevance to industrial investment and modernization than would 
appear from the cost of steam alone. As echoed from the work of historians of technology in 
chapter 4, innovative machinery included many items that did consume coal, but generated 
heat rather than rotary motion. This mainly concerned ovens and boilers in industries such as 
food, ceramics, paper and chemicals. These, in turn, were of great importance to the 
domestically orientated first phase of the Dutch growth transition. By implication, the effect of 
declining coal prices as driving a change in the operational cost of machinery from the 1860s 
applied to a wider subset than that of steam engines alone.  
 Similar to the effect on unit production costs traced in chapter 4, in all of these cases trend 
changes in industrial output prices exerted a strong overlapping influence on factor demand. 
Thus, after having first turned its post-Napoleonic decline into an essentially stable value, 
output prices from 1840 strongly raised the real cost of steam due to stronger deflation. Only 
productivity gains would have turned these into stable or declining costs and matching 
profits. Yet these depended on a scale of markets and a level of demand that were not 
forthcoming. The change to rising industrial prices that followed in turn lowered costs beyond 
all previous values (by half), before renewed deflation between 1880 and the mid-1890s 
resulted in a limited correction (of about one third of the previous decrease). In the remaining 
years up to 1913 slowly increasing prices then counterbalanced the similarly paced increase in 
the composite cost of steam. What this chronology illustrates is the influence that exogenous 
nineteenth century trends in the price of tradable goods added to endogenous conditions for 
industrialization. It is a straightforward, if rarely underlined implication of dependent 
economy thinking. 
 The finding of an enhanced incentive for mechanization and the use of coal-intensive 
technology after 1860 as a result of the overlap between the decline in the price of machines 
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and coal and the rising cost of labor is in line with earlier results on capacity installed and the 
industrial use of coal. The trebling in the per capita consumption of coal between the abolition 
of the national excise in 1864 and the introduction of electrical engines halfway through the 
1880s speaks to a widened industrial use. Likewise, benchmark numbers on engine capacity 
per worker earlier documented parallel structural change in the adoption of steam power.131 In 
fact, when the continuous data on capacity that support table 8.11 are expressed relative to 
population or the labor force, any choice of time-series econometrics or simple measures of 
change show that there was a clear acceleration. From 0.5 and 0.6 horsepower per thousand 
people per decade in the 1830s and 1840s, capacity increased by 1.9 horsepower in the 1850s 
and 3.2 in the 1860s. Up to the introduction of electrical engines this pace then stabilized (at an 
average of 3.4). The problem with these results is that they seem to be poorly reflected in the 
reconstructed economic measures of investment. Between 1860 and 1880 benchmark years, 
growth in the stock of machinery and the ratio of investment to domestic product do increase, 
but only very slightly so (see table 8.12). Instead, what dominates change in nonresidential 
investment is that in infrastructure (the extensive documentation of which makes its growth 
undisputed). Given this contrast between measured evidence and the outcomes of perpetual 
inventory calculations I believe the latter to underestimate the early change in machinery 
investment. One underlying methodological problem is that while surviving documentation 
makes reconstruction efforts well-informed on machinery subject to licensing, it depends on 
broad assumptions as regards changes in the capacity of a wider variety of equipment at the 
level of the firm. This is an important point of debate and as such needs to be further inquired 
into and if possible resolved. 
 
The second evident factor of importance to investment besides the relative price of machinery 
was the course of rates of interest. With the capital-intensity of production rising, the 
dependency on direct borrowing (and intermediation) or the issuing of bonds as means of 
financing the purchase of production goods also increased. As a result, so too did the role of 
interest. On this point the dominant view is that, as a corollary to an unerringly high level of 
saving, rates of interest were comparatively low throughout. Somewhat at odds with this is 
the notion of a positive effect of the decline in interest as a result of monetary integration 
under the gold standard.132 This effectively acted as a disciplining device, cutting-short 
information asymmetries. As Michael Bordo and Hugh Rockoff showed, the convergence on 
gold from 1873 resulted in a process of international coordination where adoption of the ‘rules 
of the game’ in monetary and fiscal policy resulted in a ‘good housekeeping seal of approval’ 
by the market.133 Similar to modern credit rating, this led to an improvement in the terms 
against which governments were able to borrow on the dominant London market. With the 
Dutch public debt at this time still at some 80 percent of domestic product and its formal home 
bias having succumbed to the liberal reform program, the various cabinets in office 
successfully sought to achieve a reduction of the interest burden along this course. Between 

131 See figure 7.7 (on per capita coal consumption) and table 4.12 (on steam capacity installed per head and estimates of the 
industrial use of coal). Also see chapter 7 on the notion that the strong increase in coal consumption after the abolition of the excise 
cannot be explained solely from non-exempted household consumption. 

132  Jonker, ‘Alternative Road’; Van Zanden and Van Riel, Strictures, 270-1. 

133  Bordo and Rockoff, ‘Gold Standard’; also see Bordo and Kydland, ‘Gold Standard’. 
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the early 1870s and the mid-1890s (also the exact period of international deflation) interest on 
NWS fell from some 4.6 to 2.7 percent (three-year averages). With government debt still as the 
single largest object of investment by far, this process caused the on-call rate to experience an 
identical shift. With the onset of secular inflation nominal rates again increased in the 
remaining years, with NWS averaging 3.6 percent and more volatile on-call rates 3.9 percent in 
the early 1910s. 
 In assessing the role of interest the first thing to note is that where its decline as a result of 
integration effects has been identified with the post-1860 period as a whole, it was in fact 
limited to events triggered by international monetary convergence after 1873. Secondly, 
contrary to the preceding years, from the end of the 1870s this was not a period of faster, but of 
stalling overall capital formation (see figure 2.6). By the same token, the renewed increase in 
interest from the mid-1890s by this line of reasoning should have hurt investment. Yet apart 
from a decline in the wake of the 1907 stock market crisis it in fact accelerated. The underlying 
theoretical point is that in a context of changing prices it is not nominal but real rates of 
interest that matter to the outlook on which investment is based. If real interest rates are high 
(even if nominal rates are low), the cost of borrowing may exceed the return of investment in 
current purchasing power terms. Lower real interest rates on the other hand make it profitable 
to finance construction or production goods. Of course, for a closed economy rates of interest 
observed cannot simply be treated as a given incentive. Instead, these reflect market outcomes 
and monetary policy. In consequence, high real rates of interest may reflect a boom in money 
demand rather than exogenous high costs. Here, however, we are not dealing with cyclical 
variations but structural shifts. Moreover, the cause of these shifts was institutional, being 
determined by international arbitrage, and Dutch rates contained a strong exogenous 
component. Thus, as in other long-term analyses of investment interest is interpreted as the 
supply price of finance.134 
 The key point about using real rates of interest in a historical context, however, is that 
their value depends on the expected development in prices and thus on the nature of this 
expectation. For modern economies the typical approach in this respect is the use of single 
lagged inflation. However, in the absence of lasting inflation before the mid-1890s and given 
the uncertainty that went with much larger swings in prices and output, this is a poor 
behavioral assumption for early modern and nineteenth century economies. The principal 
forces driving this difference were the prominence of agriculture and the instability of 
harvests, translating into similarly volatile prices and income in the wider economy. In 
addition, costly transport limited the integration of more distant markets and the dampening 
of local supply restraints. For the same reason, structural interruptions of such international 
linkages, most notably the period of the Napoleonic Wars, were associated with a larger 
volatility in prices.135 
 Even so, without some form of anticipation economic activities with uncertain returns 
such as investment could not have existed. This automatically raises the question how 
preindustrial expectations might be captured. The dominant approach in modelling expected 
values of a variable based on own past observations is that of adaptive expectations. In terms of 

134 For instance in the analysis of British growth from 1856 by Matthews et al., British Economic Growth, 328-31; 342-7. On the role of 
British Consols as the international risk-free paper see figure 7.5. 

135 Jacks et al., ‘Commodity Price Volatility’. 
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the price level this hypothesis takes the form: 
 
 

 

Pt
e = Pt−1

e +γ(Pt−1 − Pt−1
e )  (8.6) 

 
It can be shown that this is equivalent to a distributed lag model with exponentially declining 
weights at a rate of (1-

 

γ ).136 However, it effectively assumes a steep rate of time discounting 
that places great weight on recent observations and corresponding behavior. A generalized 
version can be written as the arithmetic average of observations, weighted by the assumed 
probability of their occurring. Thus: 
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Varying the cut-off horizon k between five and ten years and using weights that decline in a 
linear fashion as a representation of the probability function, it is this functional form that is 
used to estimate expectations of prices and real rates of interest table 8.16.137 The choices made 
are of course arbitrary, but apart from procedures that effectively limit observations to short 
lags (through the weights or the cut-off used) and result in strongly volatile results, these have 
an only limited effect on the shifts in real rates of interest observed. As such, they do not 
change the general point. 
 What the results make clear is that once expressed in real terms and with inflation 
measured in a historically apposite form, the chronology of interest changes. Before 1860 this 
still matters little, as only the strongly falling prices of the post-Napoleonic years raise its value 
up to 1830. However, the expectation of a rising level of prices that settles from mid-century 
results in lower effective rates of interest during the first phase of the growth transition after 
1860. In effect, real rates are lower by a full point, which under any realistic behavioral 
assumption is a significant effect. As the table shows, this only means that real rates remained 
stable, but this enhances the notion that interest was not an important factor across the 
industrial slowdown and resurgence. Conversely, the deflation that set in after 1873, first in 
industry and from the 1880s also in agriculture, leads to the fact that in spite of the nominal 
decline observed real rates of interest were significantly higher. The change after 1880 is 
especially significant for higher cut-off values. Given the parallel turn in investment, this 
suggests that expectations were anchored over a longer horizon. Under such circumstances, 
the stagnation in the rate of investment that is also evident from the halted growth in regional 
advances by DNB and their decline in the west (also due to a loss of market share) falls in line 
with the empirics of the principal economic theory of investment and money demand. In the

136 Evans and Honkapohja, ‘Economics’. This is the same form used earlier in modeling model farmers’ supply behavior. For 
the same reasons as argued here this also used an arithmetic average of past prices instead of single lagged values. 

137 This choice is of course pragmatic as it focuses on the limited purpose of tracing the outline of real factor costs. However, 
the notion of an evolution in the nature of economic expectations opens up a whole new field of historical research. I also 
abstract from the complexities of rational expectations theory first formulated by Muth in 1961 (‘Rational Expectations’). 
Under RE, information is not limited to past values but includes wider causal relationships. The most recent addition to this 
field is the paradigm of 'learning'. With learning not all the information is available but its parameters are learned, resulting in 
rational expectations (Evans and Honkapohja, Learning; Lucas and Sargeant, Rational Expectations). 
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Table 8.16. Real rates of interest under different assumptions on expected inflation, 1815-1913 
 
 on-call NWS on-call NWS on-call NWS 
 nominal nominal 5-year 5-year 10-year 10-year 

 
1815-1830 5.0 5.2 6.1 6.3 6.3 6.4 
1830-1860 3.5 4.6 3.3 4.3 3.3 4.4 
1860-1873 4.2 4.3 3.2 3.2 3.3 3.3 
1873-1880 3.8 4.0 4.2 4.4 3.6 3.8 
1880-1895 3.2 3.4 4.4 4.6 4.5 4.7 
1895-1913 3.5 3.2 2.7 2.3 2.8 2.5 
 
Note: real rates of interest are calculated as [(1-i)/(1-p)]-1, where i denotes nominal rates of interest and p expected inflation. 
Sources: rates of interest: data appendix G; inflation: data appendix F. 

 
same way, even though nominal rates of interest again rose from the second half of the 1890s, 
the parallel turn to inflation leads to a lower real cost of borrowing. As in the case of higher 
real interest rates under deflation, this causes incentives and the outcome of higher investment 
to become congruent. Finally, note that the volatility of prices as the basis for expectations 
itself also decreased. Since this improves their stability, a positive structural effect on 
investment might be suspected. However, if such an effect prevailed it seems to have been 
concentrated in agriculture.138 
 Investment decisions are not based on the cost of capital goods or the way in which these 
are financed alone. Instead, firms are likely to assess all real costs and overall profitability as a 
function of sales in the longer term. Most prominent among the former is the expected cost of 
labor. At the macroeconomic level this is the argument behind the rejection of a long-run 
trade-off between output and inflation, since producers adapt decisions on output and 
investment to the expected change in industry-relevant output prices and wage costs, just as 
wage bargainers incorporate expected inflation.139 Of course, absolute wage costs increased 
throughout, especially from the later part of the 1850s when urban labor demand increased 
and competitive wage-setting emerged. Where before 1860 industrial wage growth averaged 
0.4 percent per year, in the half-century that followed this increased to 1.5 percent. Before the 
deflation of the 1880s it even averaged 1.8 percent. As explored in chapter 4, in this context it 
was the productivity of labor and the drift of output prices that determined the effective real 
cost per unit produced. 
 The question is in what way the expected path of wages, productivity and prices might 

138 Measured as the standard deviation of the difference between annual changes and a five-year average, volatility in prices 
was as follows: 
 1816-1830 1830-1860 1860-1880 1880-1895 1895-1913 

Overall inflation (output) 0.050 0.057 0.034 0.029 0.028 
Agricultural prices 0.133 0.117 0.063 0.047 0.200 
Industrial prices 0.046 0.042 0.072 0.044 0.042 

139 This notion is the basis of the expectations–augmented Philips curve that goes back to the behavioral critique by Phelps, 
Friedman and Lucas. As such it also is the basis of New Keynesian DSGE models supporting inflation-targeting monetary 
policy, with inflation and the output gap as endogenous variables (at given nominal interest). As the perhaps most influential 
original papers on this issue see Friedman, ‘Role’ (macro) and Lucas, ‘Expectations’ (the industry ‘island’ model). 
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Figure 8.5. Expected change in industrial wages, unit wage costs and output prices, 1853-1913 

Note: expected values are arithmetic averages for the last ten observations with linearly declining weights. 
Source: data appendices C and G. 

 
have influenced investment decisions. To find out, figure 8.5 traces the composite elements of 
the anticipated change in the real unit cost of labor. As with interest, to accommodate the 
likely longer tail and more evenly weighted nature of expectations in a preindustrial context it 
uses a ten-year horizon (although the use of a five-year cut-off again changes very little) and 
linear weights. In view of highly uncertain estimates of productivity and the endogenous 
nature of prices in services it focuses on industry. It shows that from the second half of the 
1860s nominal unit wage costs will have been expected to decrease at an increasing rate, as 
productivity gains outpaced limited wage growth. This in turn resulted from the still limited 
erosion of the weak-Lewis labor market equilibrium between town and country: the strength 
of the decline in effective labor costs at this point was at least partly due to the absorption of 
surplus labor. In addition, driven by the turn away from industrial deflation after mid-century 
and the exceptionally high prices of the mid-1860s and the early 1870s, output prices strongly 
added to real returns.140 
 Here, too, conditions changed with the exceptional monetary deflation between 1873 and 
1895. With expected wage growth still increasing after the international turning point in 
industrial prices, the decline in nominal unit wage costs persisted but its pace stabilized. The 
expectation of accelerating wage growth at this point was fed partly by the fact that urban 
labor demand had shifted after 1860, but also by the condition that higher values persisted 
beyond the 1873 turn in prices and activity. It was only from the end of the 1870s that the 

140 As shown in chapter 4, nonfactor input prices were also high, but in addition to being an only partial cost factor these on 
balance did not exhibit the same strong variations (metals and coal excepted). 
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weighted average of wage growth in recent years decreased, as agricultural deflation hit the 
real cost of rural labor. Even so, from this point forward the decline in industrial wage costs 
per unit slowed, with the fall in prices turning this into an increase in real terms: at the pace of 
the productivity gains realized wage growth was unable to fully adjust for the deflationary 
shock. Thus, from the late 1870s the expected growth in wage costs exceeded that in output 
prices, causing a rise in the anticipated real cost of production where these had declined since 
the early 1860s. Of course, the level of growth in productivity to some degree was endogenous 
to the investment decision, but the gains actually realized surely strongly delimited 
expectations in this respect. In the course of the 1890s, with wage growth reduced to half a 
percent per year, changes in wages and productivity balanced out. And by the 1910s the turn 
to increasing output prices led expectations of the growth in the real cost of labor per unit to 
change from positive values to a slight decrease. Even so, at no point did labor again become 
as cheap as it had been during the first phase of the growth transition, which is precisely what 
the dualistic model predicts. This in turn provided a strong motive for the increase in capital 
intensity that followed. The overall chronology was that the expected growth in real unit wage 
costs averaged -1.3 percent per year up to 1880, 1.4 percent before 1895 and 0.3 percent in the 
remaining period. In short, the post-1860 period clearly saw three regimes of incentives as 
regards the effective real cost of labor that matched with changes in the pace of investment 
and industrial growth. 
 
Now that we have a closer understanding of the role of intermediation and the chronology of 
incentives on the demand side, it remains to explore the issue on which the consensus view is 
strongest: saving. Except for the possibility of capital imports, which we saw to have been 
absent before the 1870s and of a still limited importance after this, saving is the binding 
constraint to investment.141 As summarized, the dominant view of its role in Dutch nineteenth 
century growth is an extreme. Saving is thought to have been persistently high and the supply 
of capital elastic, leading to invariably low rates of interest that offered no obstacle to the 
acceleration in investment long placed only at the very end of the century. Exploring the point 
made earlier by Van Zanden and Van Riel on the effects of international monetary integration 
after 1870, a first qualification of this view came from looking at interest from the perspective 
of expected prices. Real rates of interest varied within a wider band and as such were lower in 
periods of accelerating investment and higher during the intermediate period of deflation. 
And while these variations may have been limited in comparative, continental terms, they 
evidently mattered in a context of well-developed western markets for money and capital and 
a matching degree of arbitrage—in this respect at least there was a ‘penalty of the pioneer’.142  
 However, the fundamental theoretical issue with the consensus is that it implicitly adopts 
a closed-economy view on the nature of macroeconomic saving. Yet if anything is beyond 
dispute it is the exceptional early openness of the Dutch economy, in terms of trade as well as 

141  Since the aim here is to trace the evolution of the supply-side of investment, this does not refer to a net inflow of capital based 
on a current account deficit, merely to investment by foreign capital owners as such. In the case of net flows, savings in the long 
run also have to expand to keep investment constant or increase. Conversely, for a country that does not default on its obligations 
large current account deficits without adapted saving will reduce investment (see Feldstein and Horioka, ‘Domestic Saving’). 

142 This is the phrase coined by De Vries (Barges, 215-8) to capture the argument that the lagged transition to rail transport was 
a consequence of the barge network and low levels of social saving, a view contested by Fritschy, ‘Trekvaarttechnologie’. 
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capital flows. The essential notion is that macroeconomic saving not only differs from 
accumulated wealth, but in an open economy context is drawn upon (and defined by) other 
forms of capital demand besides investment. As the national income identity makes clear, the 
key variable is the external balance of the economy. Whereas the current account is typically 
understood as the sum of net exports and income from abroad, it also delimits the surplus of 
national saving over investment: 143 
 
 CA = S – I (8.8) 

 
Equivalently, saving is the sum of investment and the current account. The same identity also 
explains the link between saving, investment and net capital flows. If domestic savings are 
insufficient to finance investment, the excess must be financed by savings from abroad. Thus, 
the counterpart to a current account deficit is a net inflow of capital. Conversely, if domestic 
savings exceed the capital absorbed by investment the surplus will finance investment abroad. 
As a result, significant flows of income from abroad are typically associated with the existence 
of surplus savings. However, the surplus in saving also depends on the balance of trade. And 
this is fundamentally determined by export competitiveness and import elasticities. Secondly, 
when, as a result of deficits, public demand for capital competes with that for investment the 
pool of available savings is also reduced. Thus, even for the earlier parts of the nineteenth 
century the national savings pool that is the source of investment to some degree was defined 
and drawn upon not only by investment itself, but also by the increase in public debt and the 
current account.  
 These notions on the forces that determine net saving matter to the present discussion 
because the essence of the revisionist argument on capital supply is that this played very little 
part: saving is thought to have been high across all phases. By implication, the course of 
investment is seen as having been fully demand-driven. At this point it also is of importance 
to distinguish between income and its relation with saving and investment on the one hand 
and previously accumulated wealth on the other. When allocated abroad, the latter does not 
add to the productive capacity of the economy but does generate income that is partly saved, 
thereby adding to the potential for a growth of investment or compensating for a trade deficit. 
Nevertheless, it is only saving as the addition to this stock that is the source of potential higher 
investment, while at the same time being drawn upon by the public and external demand for 
capital. Concretely, the fact that invested wealth was substantial and the financial sector itself 
extremely liquid did not make that macroeconomic saving was also unchangingly high. The 
income identity also forces us to be explicit: if savings were high while investment was still 
low, where were they? 
 Apart from microeconomic evidence contained in probate inventories, data on nineteenth 
century saving cannot be obtained directly. Instead, it has to be constructed from other series,

143 Define gross national product NY as the sum of gross domestic product Y and net income from abroad rB, made up of the 
return r on net foreign assets B. Hence: NY=Y+rB. Equilibrium in the output market requires that domestic product equals the 
demand for private sector consumption C, government spending G, investment I, and net exports of goods and services NX: 
Y=C+G+I+NX. From these two identities it follows that the current account CA can be written as the excess of national 
product over domestic absorption: CA=NX+rB=NY–(C+G+I). Since national saving is the difference between a country’s 
national product and private and government consumption, it follows from substitution that the current account is also equal 
to the difference between saving S and investment: CA=S–I. 
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Table 8.17. Saving, investment and the current account, 1814-1913 (in percent of gross domestic product) 
 
 gross increase current national private balance net 
 capital public account saving saving of transfers 
 formation debt balance   trade 
 
1814-1823 7.6 4.4 2.1 13.6 9.2 -4.8 3.2 
1824-1833 7.9 6.1 -1.3 12.8 6.7 -10.2 4.7 
1834-1843 8.0 4.0 0.9 12.9 8.9 -8.1 5.9 
1844-1853 7.9 -2.1 2.5 8.3 10.3 -5.3 5.1 
1854-1863 8.0 -2.0 7.9 13.9 15.9 -1.1 5.7 
1864-1873 9.0 -0.7 9.4 17.6 18.4 2.8 2.3 
1874-1883 10.9 0.2 3.6 14.8 14.6 -3.2 0.2 
1884-1893 11.7 1.3 14.2 27.2 25.8 6.0 0.0 
1894-1903 13.0 1.1 3.5 17.5 16.5 -3.9 0.0 
1904-1913 13.9 1.2 -1.7 13.4 12.2 -9.7 0.0 
 
Notes: the current account includes net exports of trade and services and income from abroad; ‘net transfers’ consist of the net 
fiscal transfer from the southern Netherlands (until 1830) and the corrected net remittances of the East Indian Batig Slot. 
Sources: Van Zanden and Van Riel, Strictures, 272, based on Smits et al., Dutch GNP; public debt as in figure 7.1. 
 

using the detailed accounting identity of national income. This is the attempt that is made in 
table 8.17. Based on the national accounts estimates it derives national saving as the sum of 
investment, the different components of the current account and the change in the public debt, 
all expressed relative to domestic product so as to allow for an intertemporal comparison. 
With observations for the rate of saving depending on absolute values for its various 
constituting elements these can only be seen as approximations. Where, as part of public 
administration, public debt and the extent of transfers in the form of remittances are relatively 
well documented, the values for investment, foreign trade and primary incomes are largely 
reconstructions, with larger uncertainties. Moreover, it must be realized that this method is 
unlikely to capture the full extent of saving. In addition to the sums found a share was 
retained as money drawing interest or put out as risk-bearing capital without registering as 
investment.  
 Nevertheless, the broad trends represented in the table strongly suggest that there was a 
chronology to saving and this most certainly did matter to the course of investment. First, 
relative to the still low level of investment post-Napoleonic saving was anything but high, 
with a strong trade balance deficit adding to the strain. This in turn was compensated by the 
income from previously accumulated wealth invested abroad and the large transfers from the 
southern provinces (up to 1830) and the East Indian colonies. Up until the 1860s, the Dutch 
(their government above all) spent more than they produced. In the absence of these incomes 
and transfers this would have taken lower investment or consumption to rebalance. Moreover, 
in consequence of the crowding-out analyzed in chapter 7 this was exacerbated by the effect of 
the public demand for capital. The average rate of private saving before 1830 arrived at equals 
some 8 percent of domestic product. This compares to a present estimate of the same number 
for Britain of 16 percent.144 Even for the current level of investment this was tight, but 

144 Crafts, ‘British Economic Growth’, 246-8. For intervals between 1760 and 1811 this gives rates of private saving as ranging 
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compared to the values that would be associated with faster growth after 1860 there was a 
positive savings gap. 
 While in contrast with the revisionist view on the forces driving low investment, these 
outcomes are in line with longer eighteenth century trends where high rates of saving by the 
elite are commonly thought to have declined in relation to abating investment opportunities 
and falling real rates of interest due to rising prices from the middle of the century.145 As 
banker Henry Hope asserted in 1791, this still left the rate of saving among Holland’s upper 
classes at a minimum of 25 percent, a notion that is confirmed by analysis of their assets.146 Yet 
given the extent of income inequality and low saving in the rest of the economy the decline 
must have influenced the overall rate. The wider features of the early equilibrium are that after 
1813 government debt once again absorbed private saving, while the part invested abroad had 
taken a wartime beating. At the same time, the trade deficit widened with protectionism and 
further shifting competitive positions, causing exports to contract before the colonial reforms 
of the 1830s. 
 The finding that is of greater relevance to the dynamics of growth after 1860 is that there 
was a structural shift in the growth of private saving from the later part of the 1850s. When 
corrected for the effect of international transfers that were not at the disposal of private 
investors, the change from the 1860s is even larger, as East Indian remittances flowing to 
public outlays declined. Only after 1870 do the results for all definitions of the rate of saving 
run closely parallel. Due to a return of trade balance deficits there was a relapse in saving in 
the wake of the 1873 crisis. In combination with high levels of capital exports and the 
persistence of industrial growth this resulted in a strong decline of gold reserves, necessitating 
several increases in the base rate, particularly so with the full stop of East Indian public 
remittances after 1877. These problems lasted into the early 1880s, when reserves declined 
from 80 to 5 million guilders (in early 1883), in spite of the discount rate having been increased 
from 3 to 5.5 percent.147 However, these effects reversed as the 1883-6 international downturn 
hit the Dutch economy and the railway construction boom ended. A higher rate of saving thus 
accommodated structurally larger investment and renewed growth in capital exports, the 
impact of which on income from abroad was initially dampened by the decrease in colonial 
transfers. Because the increase in investment during the 1860s was still modest, capital exports 
were the dominant outlet: this is the phase of strong investment in new foreign debt titles and 
American railroad securities.148 
 Initially, the forces at work here were the drawn-out improvement in the current account 
(driven by the decreasing trade deficit) and the reverse in the public demand for capital. 
Before the 1860s these added to the stepwise enlargement of national saving (trade) and 
available private saving (debt). In the following stage, these forces were added to by the 
renewed growth of income from wealth invested abroad and by savings that we observe as

between 10 (1761-1770) and 20 (1791-1800) percent of domestic product. 

145 Van Zanden and Van Riel, Strictures, 17-8; De Vries and Van der Woude, Nederland, 156-7; 647ff. 

146 As cited by Riley, International Government Finance, 12. 

147 De Jong, Geschiedenis II, 418-22. The average annual discount increased from 3.0 percent in 1876-7 to 4.3 percent in 1882-3. 

148 As argued, there are strong reasons to doubt the estimates of a very limited acceleration in machinery investment in the 
frenzied run-up to the 1873 crisis. The evident comparison is with the German Gründerjahre after the 1866 Austro-Prussian War. 
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Figure 8.6. The implications of a shift in investment demand in the small open economy model 
 
being used in investment. These we can only explain from structural factors that influenced 
the saving of firms and households. At this point, we may return to the evidence presented in 
chapter 7 on the chronology of industrial profits and capital income as sources of saving. 
Selective corporate series on profits in food and textiles there suggested that after having been 
low and declining, these structurally increased from the mid-1850s, stabilized in the 1880s and 
again increased from the mid-1890s before surging after the turn of the century. As the outline 
of the claim of all costs on the value of output in agriculture in chapter 3 showed, the 
chronology of profitability in farming partly overlapped. There, profits increased from the 
1830s under the influence of rising prices (especially after mid-century), slow wage growth 
and productivity gains from intensification. This was followed by a sharp decrease from the 
mid-1870s as a result of faster wage growth, stalling productivity and the turn to deflation that 
came with the grain invasion, before a productivity-driven expansion and rising prices from 
the 1890s again swung things the other way. 
 The all-important point is that the combination of outcomes observed after 1860 can only 
be explained in the presence of an increased rate of macroeconomic saving. To illustrate this, 
figure 8.6 shows the saving-investment equilibrium in the small open economy case. This has 
an exogenous rate of interest (we will turn to the endogenous case in a moment) that shifts 
domestic investment along the demand curve, while the resultant difference with independent 
saving determines the external equilibrium. When the former exceeds the latter (as in I2), a 
current account deficit (of size S-I2) exists that has to be financed through an inflow of capital, 
whereas when savings exceed investment the difference (S-I1) is allocated abroad. The central 
notion of Dutch nineteenth century capital formation (and of modern economic growth more 
generally) that puts theory in motion at this point is that of a structural shift in the demand for 
investment goods. Here this is represented by the shift from I0 to I1. Without a parallel shift in 
saving as it is portrayed here, this would have resulted in the external deficit S-I2 already 
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referred to. Fully endogenous interest in the same situation would leave investment and the 
current account unaltered, as this adapts to clear the market. Alternatively, if saving is thought 
to have been more elastic (but without having shifted) exogenous prices still lead to higher 
investment and a deficit, whereas endogenous prices would leave the current account 
unchanged. The rub is that we find none of these combinations. Instead, there was a structural 
change in the growth of investment that went hand in hand with a widening current account 
surplus and capital exports. 
 The third and final trend change suggested by our estimates is that occurring from the 
1890s. While investment accelerated, calculated saving again declined under the influence of a 
returning trade deficit and a falling current account surplus. With a growth of public debt well 
below that in nominal domestic product, both national and private saving rates by the 1910s 
had declined to levels that had held before 1860. Given a clear increase in investment demand, 
this gave rise to pressure on money and capital markets. The same tightening also forms a first 
possible macroeconomic explanation (where none has been offered so far) for the unfolding of 
modern banking in the two decades leading up to World War One. The central characteristic 
here was that with net savings at a likely lower level, pressure from the demand side not only 
presupposed effective intermediation in the use of loanable funds or widening discounting 
facilities, but the extension of loans (not only those in investment) through bank credit. This, in 
turn, relied on a successful attraction of deposits in combination with an extended use of 
fractional reserves.149  
 All things considered, there was a story to Dutch nineteenth century macroeconomic 
saving and it was a good deal more complex than has been claimed. Moreover, together with 
what may be traced as regards demand incentives it constitutes a chronology of market 
conditions that is in line with that of investment. Thus, after the Batavian period available 
saving was not high but limited as a result of the wartime liquidation of foreign-held assets 
and the growing public demand for capital.150A trade deficit that further widened with 
international protection up to 1830 would also have formed a drain, if it had not been 
compensated by the still substantial flow of income from capital invested abroad.151 This is 
also likely to be a telling finding on the nature of the external balance of the eighteenth century 
economy. Before the acceleration of growth in nonresidential investment, the trade deficit first 
decreased with the reorganization of the colonial system after 1830.152 This was further added 
to by fiscal consolidation from the mid-1840s. Yet a lack of nonagricultural productivity 
growth (for reasons elaborately explored) and persistent deflation drove up real production 
costs and investment remained locked. In the next stage, enhanced saving accommodated 

149 Again, in the presence of declining real rates of interest a shift to higher investment must have come with lower net income 
from abroad (which did decline but only limitedly so; see table 8.13), a higher rate of saving or a higher leverage. 

150 The difference between national and private saving is of course a clear demonstration of the one-for-one crowding-out found in 
chapter 7, even if it tells us nothing of the nature of its counterfactual absorption. 

151 A argued in chapter 3 from the works of Federico (‘Short-lived Backlash’), Sharp (1846’) and Nye (‘Myth’; War), international 
protection did not remain at an unchanged level up to 1846 Corn Law Repeal, but peaked at the end of the deflationary 1820s. This 
is also borne out by price gaps for agricultural products. 

152 During this early phase nonresidential investment was dominated by the reclamation of the Haarlemmermeer. Peaking in 1852, 
the effort added 178 square kilometers to the (agricultural) land surface. Growth of the gross nonresidential capital stock in the 
1840s averaged 1.1 percent per year, climbing to 1.9 percent in the 1850s and 2.6 percent in the 1860s and 1870s. 
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rising investment and strong growth in capital exports, a process that was facilitated by the 
regional integration of the capital market. At the same time, incentives for the use of steam 
power and coal-fueled production goods more generally were strengthened by the confluence 
of falling prices for machines and coal (not in the least due to fiscal reform) and emerging 
faster wage growth. From mid-century real factor costs in industry also profited from the turn 
away from deflation in output prices. And once faster growth settled, expectations of a larger 
scale of production took root. The rate of investment stagnated from the 1880s, as factor prices 
did not fully adjust to the extended deflationary shock and productivity growth slowed as a 
result. Finally, as in various other fields things again shifted with the international turn to 
inflation from the mid-1890s. Real interest declined, while the cost of labor stabilized. In a 
parallel fashion, the external demand for capital increased as strong income-related import 
growth opened up a large trade deficit. With investment in electrification and other Second 
Industrial Revolution technologies booming, this may be surmised to have placed pressure on 
the nature of financial intermediation. 
 
 
 8.5. The role of foreign trade 
 
If there is one mechanism of nineteenth century international integration that is thought to 
have fostered the spread of industrialization it is foreign trade. Indeed, it is difficult to 
exaggerate the importance of trade to the emergence of faster growth and the convergence in 
welfare and structure that are the essential features of European economic development in the 
decades before World War One. Trade not only allowed for specialization, the attraction of 
locally scarce inputs and the freeing up of resources, but carried the diffusion of evolving 
production technology and new consumer products. In addition, it triggered strongly 
expanding capital flows. Corresponding to the capital embodied in larger, technologically 
advanced and therefore more costly freighters and the inventory capital that these carried 
were transferable claims on these same physical stocks. In consequence, the exchange of goods 
and commodities caused positions in the international economy to shift, as new patterns of 
comparative advantage emerged. At the peak of international divergence around mid-century, 
the British dominated trade, finance and the production of coal, iron and textiles. However, by 
1913 the distribution of trade and production had shifted dramatically. With steel, chemicals 
and electrical engineering having emerged as new leading industries, British exceptionality 
had been eroded and continued to be challenged on nearly every front. The mechanism by 
means of which this process of catch-up growth and specialization had been achieved, first 
and foremost, was international trade. 
 In consequence of its openness, geographic position relative to the German hinterland and 
near lack of mineral endowments, this integration process also mattered profoundly to the 
Dutch economy. As demonstrated, apart from fiscal incentives and regulative restraints, 
colonial protection, the export of agricultural products and the cost of coal had been decisive 
in defining an early orientation away from the industrial productivity frontier. With the 
liberalization of trade and the technologically-driven decline in the cost of transport such 
calculations changed on all sides: from cheaper inputs and larger effective export markets in 
industry to the use of imported feed cakes in agriculture. In services, international shipping 
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and trade profited directly from expanding volumes, even though these came with a strong 
competitive decline in costs.  
 Of course, the growth of trade was not bound to a strict discontinuity that limited its 
effects to the latter half of the century. Yet it is incontrovertible that the liberalization of trade 
and the technological progress in transport referred to were decisive to the growth, reach and 
cost of international exchange. The essential point is that all major steps in this regard 
occurred from mid-century. Although the level of protection had slipped from the 1830s, the 
liberalization of trade in agricultural produce truly accelerated from the 1846 Repeal of the 
British Corn Laws. Likewise, it was the 1860 Cobden-Chevalier treaty that induced a string of 
bilateral trade agreements on manufactured products. Clearly, the hegemonic position of 
Britain played a catalytic role in this respect; a setup to which game-theory refers as 
Stackelberg-leadership. Technological change in shipping was on a parallel timeframe, 
accelerating towards the final decades of the century. Even though paddle-steamships had 
been in use in Rhine shipping from the 1820s, the first propeller-driven ships able to cross 
the Atlantic were built from the 1850s. And it took until the 1870s for steam engines to 
become efficient enough so as to leave space for a cargo of sufficient volume to be stowed 
besides coal between fueling stations on intercontinental voyages. Slightly earlier, the 
opening of the Suez Canal (in 1869) had shortened Asian routes dramatically by removing 
the need to circumnavigate Africa. Improvements in the efficiency of rail transport and river 
shipping were also driven by mechanical engineering. And even though the European 
economies had been on parallel metal pegs in the preceding decades, in a context of growing 
pressure on money supply the convergence on gold from 1873 anchored the credibility of 
monetary policy, reduced transaction costs and established a closer correlation of shocks and 
money demand between countries.153 
 But while the importance of trade to catch-up growth and the spread of industrialization 
is undisputed in general terms, the mechanisms that gave shape to this influence remain 
debated. The traditional national perspective is on exports as an engine of growth, with an 
exogenous role for imports as a provider of inputs. By contrast, in their study of European 
integration between 1850 and 1913, Lee Craig and Douglas Fisher argue that an overall growth 
in trade which outpaced that in domestic product, an advancing integration of the trade cycle 
(as inferred from Granger-causality tests) and converging growth in national and industrial 
product across countries reflect the role of trade as an engine of welfare gains through 
integration effects.154 However, the most fundamental change in perspective on the role of 
international trade in European industrialization has come from those analyzing its effects 
from the perspective of trade theory.155 This literature argues that emerging long-distance 
trade in bulk goods between economies with different endowments not only lowered price 
levels by reducing relative scarcity, but also changed the real cost of land and labor. Most 
specifically, grains and meat that the New World was able to produce at much lower costs 
and mineral resources such as Asian rubber, copper and oil changed the relative scarcity of 

153 Craig and Fisher, Integration, 142-88. 

154 Craig and Fisher, op. cit., 189-202; 273-81. Note that this position leaves the question on how trade actually added to the spread 
of the industrialization of production (instead of a fully diversified pattern of comparative advantage) fully open. 

155 O’Rourke and Williamson, Globalization and History; ‘When did Globalization Begin?’; O’Rourke, ‘Grain Invasion’. 
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labor and the complexity of industrial production processes in a structural manner. Through 
trade, countries gained an incentive to export more of those goods that exploited resources 
which they held in abundance. In consequence, demand for the same factors boomed, 
whereas that for scarce resources declined. As a result, the growth of international trade 
acted to reduce the claim of agriculture on resources, raised standards of living and invited 
mass-consumption. 
 
From the perspective of the individual economy there are two principal empirical questions 
here. First, to what extent did exports add to faster economic growth, and when? And second, 
how much did changes in the growth of specific components of imports and exports add to 
industrialization? Having already looked extensively at product- and factor price movements 
and their effect on output and the demand for resources in agriculture and industry, the 
present section focuses on the growth and structure of foreign trade as a vehicle of industrial 
change. However, in the Dutch case the official trade statistics have long generated confusing 
answers to such straightforward questions, suggesting swiftly growing volumes in the face of 
what was still believed to have been a strongly retarded industrialization and a matching 
growth of income. These conditions in turn implied that a more limited growth of exports and 
much stronger restraints on the evolution of imports should have prevailed. As a result, before 
the reconstruction of sectoral output Dutch historians have tended to pass over results on the 
evolution of trade.  
 The reasons for this rejection resided in the generally acknowledged shortcomings of the 
official trade statistics started in 1846.156 Even contemporaries were well aware of these, 
leading to the wholesale revision of the series in 1917. A comparative inquiry into historical 
trade statistics for 1913 in fact marked the early Dutch series out as among the least reliable.157 
Apart from typical issues such as the classification of goods and quality differences, the 
principal problems pertained to the role of transits and the prices used in the conversion of 
nominal to real values. The importance of transits in Dutch trade is illustrated by the fact 
that for instance in the case of grains and other arable commodities the value of exports 
from the 1860s made up 50 to 60 percent of that of imports. The import of livestock produce, 
by contrast, was very small. The same ratio for tropical products reached a low of some 30 
percent around 1830, before the East Indian Cultuurstelsel pushed this to a 70 percent high 
by the late 1850s. It then gradually returned to a level of about half the value of imports. 
Further problems were the multiple missing years in the primary data used for the first half 
of the century, the issue of having to separate Belgian trade before 1830, and the extended use 
of pre-metric units of measurement. 
 Starting with the issue of prices, the official trade statistics from 1846 used a fixed set only. 
These did not just differ from actual wholesale prices, but were only determined at the start 
and again in 1872 and 1895. Yet during the intermediate years both relative and absolute 
prices in foreign trade strongly changed. During the first interval overall export prices for 
instance increased by 58 percent, whereas these declined by 45 points across the second. As a 

156 The Statistiek van den Handel en de Scheepvaart, later renamed the Statistiek van den In-Uit- en Doorvoer. 

157 Federico and Tena, ‘Accuracy’. 
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result, official real values of trade are strongly distorted. Earlier primary records of trade in 
turn only specified nominal values.  
 The identification of transits likewise posed a problem for all years. Before 1846, the data 
do not distinguish between general imports and exports and those for domestic use and of 
domestic origin. This is problematic because goods in transit are not considered trade, whereas 
re-exports are. However, based on incidental statements to this effect and cross-referencing 
transits were found to have been included only in imports. With the start of the official trade 
statistic (which does make the distinction), the same problem changes into that of concealed 
transits. As a result of the liberal reforms of trade policy between 1845 (suspension of the 
sliding scale) and 1862, import duties were lowered. And although the same reforms also 
included the liberalization of entrepôt trading, in order to avoid the time-consuming process 
of declaring goods as being in transit, merchants are known to have reported these as imports 
for domestic consumption.  
 In recognition of these problems a first effort to correct the trade statistics for the years 
between 1872 and 1913 was made by Lindblad and Van Zanden in 1989.158 This focused on 55 
products and replaced official static prices with continuous values that were largely taken 
from the British trade statistics (the Annual Statement).159 In addition, it applied a correction 
procedure for concealed transits that not only was fairly arbitrary in nature but also removed 
actual re-exports.160 A full overhaul was only undertaken as part of the national accounts 
reconstruction of value added in the services sector. Starting from the first national trade 
records for the second half of 1802 in the papers of Gogel and Goldberg, a first reconstruction 
of trade before 1850 was made by Horlings, whereas the published series for the period after 
1850 was overhauled by Smits.161 Both authors used an early collection of prices from the 
present study that matched their selection of goods; the definitive version of this dataset is set 
out in data appendix D. With 28 observations for the years between 1802 and 1850 missing 
from the archival records, the trade series were supplemented with indices based on foreign 
trade statistics that specified imports from- and exports to the Netherlands.162 Individual 
merchants’ lists of imports were used to the same purpose. Since it was impossible to establish 
real values for all products, a selection criterion of one percent of the overall value of trade was 
applied. Price indices were constructed along the same lines, with nominal values as weights. 
The collection of prices used is based on the selection of goods and available sources, resulting 
in a total of 84 series, some of which were combined into single indices.163 The principal data 
came from Posthumus’ price history, surviving price currents and official publications. These

158 Lindblad and Van Zanden, ‘Buitenlandse Handel’. 

159 Dutch prices were used for petroleum, madder, potato starch and spirits. German prices were applied in the case of 
workplace machinery and chemicals. 

160 Lindblad and Van Zanden, op. cit., 236-41. The procedure used a selection of individual products based on small 
differences and a high correlation between imports and exports. Since the precise inaccuracy could not be determined, it was 
assumed that the smaller of the two entirely consisted of goods in transit. Also see Horlings, Economic Development, 70, 334. 

161 Horlings, Economic Development, appendix III; Smits, Economische Groei. 

162 This includes the 1810 to 1813 period of French incorporation and the Continental blockade. Due to the absence of separate 
Dutch trade data and the incidence of smuggling during this period, no estimates of trade could be made. The foreign trade 
statistics used are those for Britain, France, the German Zollverein, Belgium, Russia and the Surinam and East Indian colonies. 

163 See appendix table D.4. Examples of compounded indices are those for yarn, meat, oils and flour. 
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Table 8.18. The growth of aggregate foreign trade, 1816-1912 
 
 1816 1830 1860 1880 1895 1912 
 
Nominal values (million fl) 
Imports 114.0 89.9 296.6 648.1 796.9 1808.8 
Exports 104.1 40.8 297.2 603.1 758.1 1408.0 
 
Prices (1913=100) 
Imports 345.3 221.5 146.4 131.6 95.8 101.2 
Exports 324.0 162.7 137.5 139.3 101.1 104.3 
 
Real values (million 1913 fl) 
Imports 33.2 40.6 202.8 492.7 832.7 1788.4 
Exports 32.2 22.0 216.2 433.1 750.1 1351.1 
 
  1816-1830 1830-1860 1860-1880 1880-1895 1895-1913 
Annual growth rates 
Imports  1.4 5.4 4.4 3.5 4.5 
Exports  -2.7 7.6 3.5 3.6 3.5 
GDP   1.8 1.3 2.0 2.2 2.6 

Share of net exports in growth  -15% 13% -20% -5% -41% 
 
Sources: Smits et al., Dutch GNP, 180-2 (trade data) and data appendices (deflators); all observations use three-year averages. 
 
start as reports on NHM auctions, but evolve into more systematic surveys of prices in foreign 
trade. Where necessary, these were supplemented with wholesale and market prices, whereas 
composite price indices for machinery were taken from the reconstruction by Albers.164 Given 
the methodological problems indicated, the national accounts estimates do establish overall 
values and volumes of imports and exports but do not include a series for transits—concealed 
or otherwise.165 
 Table 8.18 summarizes the estimates of trade values at the aggregate level for the familiar 
benchmark years, together with the reconstruction of prices and the values in constant prices 
that these imply. Three main aspects stand out: the further systematic increase in the inherited 
openness of the Dutch economy from the 1830s, the differentiated growth of trade across the 
benchmark intervals, and the difference between its development in nominal and real terms, 
particularly so after 1860. The point on openness is evident from the consistently higher 
growth in the volume of trade compared to that in domestic product. The implication is that 
the penetration of foreign products and the influence of exogenous prices in imports and 
exports further increased. This is more evidence for the notion that the problem of the Dutch 
economy did not lie with a lack of arbitrage in prices, but with the nature of domestic 
incentives in the allocation of resources. In combination, these conditions accommodated early 

164 For details see data appendix D. 

165 Smits et al., Dutch GNP, 71, 180-2. 
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export growth in agriculture as much as they halted the competitiveness of manufacturing 
industry. 
 The notable exception to the increase in openness is of course the protectionist period 
before 1830, when not only exports declined but the growth of imports was also slower than 
that in domestic product. This underscores the incentive for the commercial and colonial 
policies that followed in the wake of the Belgian secession. To appreciate the significance of 
the subsequent increase in trade, it is helpful to place this in a longer perspective. According to 
the authoritative estimates by De Vries and Van der Woude (based on a synthesis of earlier 
partial estimates), nominal imports into the Republic evolved from 140 million guilders 
around 1650, to 108 million in 1750, and 143 million in 1770. For exports, the same numbers are 
120, 90 and 100 million guilders.166 Here it should be filtered in that between 1750 and 1770 
prices increased by some 20 percent.167 As the table shows, in the post-Napoleonic period 
values were of a similar magnitude. However, according to Horlings’ reconstruction, modest 
import growth and declining exports led to a nadir in the relative size of foreign trade by 1830. 
By contrast, under the influence of the colonial nexus and agricultural exports, its value 
increased to unprecedented levels from this point forward. Turnover (the sum of imports and 
exports) increased by more than four times in nominal terms and by over six times in real 
terms up to 1860.168 Of course, population also expanded. But even in per capita terms trade 
achieved a structurally higher macroeconomic prominence before the emergence of modern 
economic growth. 
 The second main aspect is that the growth of trade at the aggregate level did not develop 
progressively, in line with its liberalization and the technologically-driven decline in the cost 
of transport. While after 1830 trade expanded at a consistently higher pace, it grew fastest 
before the 1860s. Moreover, the gap between the growth of exports and that of imports was 
positive during this same period, accomplishing a structural improvement in the balance of 
trade and a turn in the contribution of net exports to growth. Where before the 1860s real 
imports expanded at over 5 percent and exports by more than 7 percent per year, this changed 
to values of some 3.5 percent in exports and growth rates in imports that varied between an 
average 3.5 percent per year during the deflationary 1880s and early 1890s, and 4.5 percent in 
the surrounding intervals. Again, the results for the first phase reflect the significance of 
agricultural exports and the economic policies adopted after 1830. These, as explained, 
included not only the mandatory production of tropical commodities whose proceeds accrued 
to the government, but also the subsidization of industry and the protection of transport and 
colonial markets.  
 The later chronology of trade growth was more complex than the benchmark numbers 
suggest. As first identified for exports by Lindblad and Van Zanden, the real value of trade 
stagnated in the wake of the 1873 international crisis; a phase that lasted until the 1882-3 
cyclical turn that was common to the continental economies.169 Using this moment as the 

166 De Vries and Van der Woude, Nederland, 577. 

167 This is based on a comparison for 71 imports specified in the trade lists for 1751 of table 2.3 and in the Amsterdam list for 
1774 also cited there. Weights use 1774 nominal values. Prices are from Posthumus, Prijsgeschiedenis I. Note that according to 
the estimates by De Vries and Van der Woude, the trade deficit by 1770 was already some 43 million guilders. 

168 The difference of course reflects deflation, with import prices falling by a third and those for exports by some 15 percent. 

169 Lindblad and Van Zanden, op. cit., 241-2. 
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Figure 8.7. Export and import shares of gross domestic product at current prices, 1814-1913 
Source: Smits et al., Dutch GNP, 180-2, 219-21 (with the correction on nominal GDP according to annex 3.1). 

 
benchmark changes growth in imports up to the 1895 three-year average to 4.1 and that in 
exports to 4.2 percent per year, while their growth after 1860 had still been at 6.0 and 4.8 
percent per year (note export growth at this time to have been lower than that in imports). 
Also less evenly spread than benchmark numbers suggest was the gap between the growth in 
imports and exports after 1895 that we encountered earlier as a renewed trade deficit. Closer 
inspection of the national accounts series shows that stronger growth in imports emerged after 
the 1907 financial crisis (at well over 7 percent per year), while exports were on a more steady 
path. It is this divergence that causes the trade deficit to inflate from some 100 to between 400 
and 500 million guilders in the prewar years, adding to the notion that the similarly timed 
acceleration in fractional reserve banking was influenced by the pressure on macroeconomic 
saving. 
 The third principal point concerns the difference between the growth in trade in real and 
nominal terms, and the ambiguity that this causes in our understanding of its macroeconomic 
role. As discussed, after the 1830 politicoeconomic turning point real growth in foreign trade 
was consistently faster than that in domestic product. However, as figure 8.7 illustrates in 
detail, this was different in nominal terms. After a post-Napoleonic decline in especially the 
ratio of exports, the nominal shares of imports and exports in domestic product did increase 
from the mid-1830s. But whereas real growth in trade continued to outstrip that in production, 
nominal ratios stabilized from the mid-1860s forward. The growth in colonial and agricultural 
exports and its overlap with the liberalization of international markets from 1846 Corn Law 
Repeal had resulted in an above-proportional expansion of international flows of goods and 
services. However, from the mid-1860s nominal domestic product and trade increased at a 
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comparable rate. Contrary to the British experience, the Dutch growth transition therefore was 
not ‘export-led’ in usual current value terms. Although for some industries exports were the 
most important source of demand (margarine is an example), this did not apply at the 
aggregate level. 
 The cause of this phenomenon lies of course with prices. Up to the turn away from 
deflation by mid-century, prices in foreign trade since 1814 had fallen by seventy percent. 
Most of this decline in fact occurred during the first years, as blockades were lifted and the 
end to war at sea allowed long-distance trade to resume its regular course. In the first decade, 
import prices declined by some 40 percent and export prices fell by more than half. Following 
stability (imports) and a modest increase (exports) after 1850, prices peaked halfway through 
the 1860s in relation to the effects on international markets of the U.S. Civil War and the 
German wars of unification. From the 1873 financial crisis they then declined by half in the 
remaining years up to 1913, mostly before the turn of the century. The net effect was a 
structural erosion of the value of trade against that of domestic product, first in the years up to 
the late 1840s and again (after the correction of the mid-1860s peak) between 1873 and 1913. 
With growth in real domestic product also accelerating, the result was the near stability in 
nominal trade shares observed. In development theory, the situation where an increase in 
domestic capacity reduces export prices to an extent where this more than neutralizes the 
gains from a parallel growth in volumes is referred to as a state of ‘immiserizing growth’ (a 
term coined by Jadish Bhagwati).170 Here, the change in prices was fully exogenous and the 
erosion only partial. 
 In spite of the empirical effort involved, the details of its reconstruction cause foreign trade 
to be among those parts of the national accounts with the largest uncertainties, especially so 
with regard to the extrapolation of the real value of the core products measured to that of the 
plethora of consumer goods. However, starting from the notion that main trend changes are 
now likely to have been captured, the principal inferences at the aggregate level are again 
threefold. First, the openness of the Dutch economy further increased (and its external position 
improved) prior to the emergence of modern growth as a result of a policy effort. This was 
driven by a traditional coalition of trade interests, but through Willem I’s activism it now tied 
these directly to the process of public choice and state finance. Second, as was the case for the 
British Industrial Revolution (where the effect was driven by industrial capacity and thus was 
endogenous), the unprecedented deflation that was characteristic of the nineteenth century 
had a fundamental effect on the role of foreign trade in macroeconomic development. 
Whereas international prices increasingly influenced local economies and trade volumes 
steadily gained in prominence, returns to trade decreased as a result of enlarged capacity and 
enhanced efficiency in all stages of production. In the Dutch case, growth in the nominal value 
of trade and domestic production evened out as domestic forces driving industrialization got 
underway. Third and last, due to the exceptional interventionism from the 1830s there was no 
constant relationship between growth in trade and that in domestic product. It was only up to 
the 1860s, parallel to the economic slowdown, that exports increased faster than imports. 
Conversely, during all three phases of accelerating income growth imports expanded more 
swiftly. This is also reflected in the contribution of net exports to growth: positive only before 
1860 and negative at times when the economy picked up speed. Dutch industrialization 

170 Bhagwati, ‘Immiserizing Growth’; also see Johnson, ‘Economic Expansion’. 
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therefore also constituted a switch away from export-led growth. By contrast, the swiftest 
growth in foreign trade was associated with a process of specialization that distanced the 
economy from the productivity frontier. 
 
Although aggregate trade and price data allows us to assess openness, the role of exports as 
a driver of growth and relative values, it cannot answer in what way trade affected 
industrialization. Such an influence would have to run either through the structure and 
growth of exports, or through imports that freed-up the use of resources in less-productive 
uses or provided critical inputs against competitive costs. And while we have looked at 
trade in agricultural and industrial products, this does not provide insight into the 
development of their relative prominence. Similarly, trade in tropical goods has featured in 
arguments on the nature of economic development in different phases, but thus far has not 
been traced across these same intervals. In other words, we want to learn about the growth 
of foreign trade at the level of product-groups and the economic sectors that are implicit in 
this distinction. To this effect, the national accounts reconstructions use a categorization that 
distinguishes agricultural products (with a distinction between the output of arable and 
livestock farming), tropical commodities, finished industrial goods (which for instance also 
include processed foods) and inputs. These, in turn, are made up of semi-manufactures and 
raw materials. 
 Starting with the traditional focus on foreign markets as the locus of trade-driven 
growth, table 8.19 delimits the development in exports using this same breakdown. For the 
evident reason of consisting almost fully of imports and transits, it excludes inputs. 
Conversely, as a sector that was of primary importance to industrialization it adds textiles to 
the decomposition. What the table first of all illustrates is that the crisis in post-Napoleonic 
exports held across industrial and tropical goods alike; the latter providing the rationale for 
the colonial reforms of the 1830s. This resulted in the circumstance that by 1830 only a very 
small share of industrial production was still devoted to exports. It also lays out the 
structure and industry effects of the phase of trade-led growth up to 1860. Pastoral exports 
(and specialized arable exports) expanded at a higher rate that was the corollary to Dutch 
specialization and a slipping international protection. As noted in chapter 3, this led to a 
structural increase in the share of production devoted to exports. Nevertheless, starting from 
the depressed level of the early 1830s, growth in tropical goods was even higher and the sums 
were involved bigger (at an average 48 million guilders, against 17 million in livestock 
products). As a result, the ratio of its increase to that of domestic product was thrice as large. 
However, this is only a gross effect, as exports comprised transits and processed imports. To 
establish the net value added generated, the value of unconsumed imports would have to be 
taken into account. In the case of arable produce such calculations are further complicated by 
the role of domestic production. By contrast, imports of livestock products were small (and 
these were consumed rather than re-exported), so that gross exports were based on domestic 
production alone. Hence, the value of tropical exports is overestimated, whereas that of 
livestock exports is not.  
 As a parallel effect of the policy regime geared to colonial trade and transport, growth in 
the export of industrial products before 1860 also strongly increased. This was in marked 
contrast with overall growth in manufacturing, which from 1830 stood at no more than 1.2
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Table 8.19. The structure of growth in exports, 1816-1912 
 
  1816-1830 1830-1860 1860-1880 1880-1895 1895-1912 
 
Growth rates (% per year) 
Arable -7.0 3.2 2.5 6.1 3.6 
Livestock products 0.1 3.0 0.5 1.8 4.9 
Tropical -3.5 8.2 2.8 0.2 3.0 
Finished industrial -2.9 8.4 4.6 6.1 3.2 
 Textiles -3.2 9.0 1.7 2.5 6.1 
 
Share of change in domestic product (%)a 

Arable -8.8 4.1 2.8 9.1 6.6 
Livestock products 0.2 9.9 1.3 3.1 9.1 
Tropical -4.6 32.0 6.4 -2.9 14.2 
Finished industrial -1.3 10.4 6.3 21.9 22.7 
 Textiles -0.4 4.5 1.3 1.7 5.1 
 
Share in sectoral output (%) 
 1816 1830 1860 1880 1895 1912 

Livestock products 12.2 11.0 23.6 20.1 20.8 33.1 
Manufacturing 14.5 5.4 22.9 27.7 34.6 41.1 
 
Note: a: gross export effects only (change in the real value of exports as a percentage of the change in domestic product). 
Sources: as in table 8.18; all observations use three-year averages. 
 
percent per year. The higher export growth applied especially to textiles that were exported to 
shielded colonial markets and industries such as subsidized sugar refining. The general 
dependency on foreign trade during the 1830s through 1850s is illustrated by the finding 
that the sum of gains in gross exports amounts to a very large share of the change in domestic 
product.171 
  For the purposes of the present chapter, this summary account of export growth before 
the 1860s is relevant only as the background to the changes that followed. First, agricultural 
export growth declined. So, too, did its contribution to growth, with the share of production 
devoted to exports at a slightly lower level. At least from Corn Law Repeal, the Netherlands 
had been the largest exporter of livestock products to the British market by far. However, 
from the 1860s it lost its dominance to new competitors, while also being crowded-out from 
grain markets. Progressive liberalization in turn stifled growth in the export of tropical 
wares and to a lesser extent that of manufactured goods, particularly so in relation to the 
widened access to East Indian markets. The slowdown was even stronger in textiles. 
Nonetheless, growth in value added in this industry exceeded 4 percent per year, reflecting 
a changed role of domestic demand. The result was that during the first phase of the Dutch 
growth transition none of the export sectors contributed very much to the growth of output. 
This changed from the 1880s, with an explicit acceleration in the export of finished 

171 Again, this is a gross effect only, from which non-consumed imports should be deducted to arrive at net export values, a 
problem that is particularly large for tropical and arable produce. 
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industrial goods. The result was a jump in the gross contribution to growth and a further 
increase in the share of production devoted to exports. 
 High growth in industrial exports after 1880 was not paralleled by a continued stagnation 
in the export of pastoral products. From the 1890s these recovered from the effects of falling 
prices and the erosion of competitiveness that had started in the 1860s. Growth in the export 
(and import) of tropical commodities did, however, decrease still further, as the full 
liberalization of East Indian trade meant that a declining share of its exports was channeled to 
Dutch markets. The same factor explains the decline in the export of international services at 
this time. During the final benchmark period, exports of livestock products expanded more 
vigorously than ever, serving a widening range of industrializing economies as reefer ships 
came into use. As a result, the share of production geared to exports reached a new level. 
Similarly, with the rise of new inputs such as rubber and oil and with Dutch firms acting as 
first movers in their exploitation in the East Indies the re-export of tropical commodities was 
invigorated. Growth in finished industrial exports returned to a more moderate level that was 
close to that of value added in manufacturing. Still, the stronger growth measured for the 
export of textiles (paralleled by an increase of output of 3 percent per year) shows the variation 
beneath this generalization. 
 The role of imports in industrialization is more complex than that of exports as a source 
of demand. Their significance, instead, is based on facilitating a use of resources that is in 
line with comparative advantage and on providing relevant economic sectors with inputs at 
a competitive cost. Based on large imports of Baltic rye and industrial inputs made available 
through its trade network, such a pattern of specialization had been at the heart of the 
Republic’s economic development from the second quarter of the sixteenth century. Especially 
in the case of grains this development in turn was part of a longer evolution in which grain 
imports from the German Bight, northern France and the southern Netherlands initially 
dominated—areas that continued to play a more prominent role with regard to wheat.172 Yet 
with the decline of industry this process had been partly reversed from the late seventeenth 
century, resulting in a larger degree of self-sufficiency in grains and an enhanced reliance on 
services, finance, colonial trade and agricultural exports.173 The key question on imports with 
regard to nineteenth century economic development is when and to what extent the 
nonagricultural specialization model was again turned to. Moreover, with productivity 
growth now strongly depending on a technology that relied on inputs that were not part of 
Dutch natural endowments and which had a high bulk-to-value ratio, a parallel issue is when 
the decreasing price gaps for coal and metals explored in chapter 5 actually led to a larger 
consumption.  
 Table 8.20 seeks to answer these questions by working-out real net imports per head of 
the population for principal industrial inputs and the categories of products used earlier. 
The most striking results for the two earliest benchmark years are the still small values for 
inputs and manufactures and the initial negative net import of arables (partly caused by the 
effect of high 1816-7 prices on exports). Up to the present point there are no estimates of the 
net import of industrial products before the Batavian years. As echoed in the literature since

172 Van Tielhof, Hollandse Graanhandel, 231-2. 

173 Faber, Dure Tijden; De Vries, ‘Production’. 
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Table 8.20. The development in real net imports per head of the population, 1816-1912 (in 1913 guilders) 
 
  1816 1830 1860 1880 1895 1912 
 
Arable -1.93 2.17 2.58 5.67 14.79 18.03 
Tropical 0.81 2.61 3.60 12.91 19.74 34.94 
Industrial finished -0.10 1.40 6.77 16.94 13.15 43.09 
Raw materialsa 0.21 1.28 10.41 23.98 30.38 52.39 
Strategic inputs -0.23 2.40 5.50 17.32 22.95 37.79 
 Metalsb 0.08 0.68 1.09 2.24 5.16 7.28 
 Raw cotton 0.11 0.61 0.19 1.91 1.94 3.90 
 Coal 0.24 0.75 1.20 6.77 10.87 17.75 
 Yarn -0.58 0.36 3.03 6.40 4.98 8.86 
 
Note: a: includes semi-manufactures; b: cast iron, wrought iron, copper and tin. Contrary to the classification used in the national 
accounts reconstruction (where these are classified as tropical and industrial imports) raw cotton and wrought iron are added to 
raw materials and semi-manufactures. 
Sources: as in table 8.18; all observations use three-year averages. 
 
Johan de Vries, contemporary sources suggest that these had increased over the course of 
the eighteenth century, thereby crowding-out domestic produce.174 However, the present 
values up to 1830 suggest that if such a role had become of macroeconomic significance it 
was at least slow in regaining it. In understanding the relative proportions of the values 
observed it helps to consider that the annual earnings of the average working household 
before the 1860s increased from some 330 to 380 guilders per year and average family size 
(including single-person households) was 4.67. Given these numbers, the imports observed 
correspond with income shares which in the case of industrial goods amounted to 5 percent 
of expenditure.175  
 Over the longer term there are some noteworthy developments with regard to the use 
of tropical commodities and industrial goods. According to the newly deflated trade 
statistics, net real imports of manufactures per head already increased to a significant extent 
before the emergence of faster income growth after 1860. Although part of this may have 
resulted from their falling relative price, the path of real earnings for laboring households 
suggests that the change must have been primarily driven by nonworking-class 
consumption.176 Tropical imports developed more gradually, indicating the limits to the 
increase in the consumption of coffee, tea and sugar under the same pattern of income 
growth. This increase had emerged over the course of the eighteenth century and as such is 
evinced by the returns of the relevant excises.177 Given the much higher growth in the real 
value of gross imports between 1830 and 1860 (which expanded nearly sevenfold), it also 

174 De Vries, Economische Achteruitgang, 98-106-7. 

175 On the earnings of households see data appendix G. Since this implicitly assumes an even distribution in consumption, the 
numbers are for illustration purposes only. The same net imports amounted to 1.7 percent of domestic product. 

176 On the path of real earnings see below. Note that we already saw this effect in the specific case of textiles (see table 7.14). 

177 Faber, Drie Eeuwen, 243-50; ARA, Financiën van Holland, 826-8. Corrected for changes in rates, revenues in Holland roughly 
doubled between 1700 and 1770. 
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illustrates the dominance of re-exports as the driving force behind the colonial model. After 
1860, with faster income growth that applied to a much broader swath of the population, 
consumption increased at a considerably higher pace. Also noteworthy is the retrenchment 
in the absorption of imported manufactures after 1880 and its acceleration from the 1890s, 
adding to the renewed trade deficit. 
 However, the finding of the table that is of principal interest here concerns the 
differential role of imported inputs and arable produce across different phases of growth in 
output and income. The essential point as regards industrial inputs is that although under a 
broad definition their use already increased significantly after 1830, the role of ‘strategic 
inputs’ that were tied to productivity frontier technology (coal, cotton, metals and yarn) 
only became of a larger significance with the growth transition from the 1860s. In the span 
of two decades the consumption of metals and yarn more than doubled, whilst that of 
cotton and coal multiplied.178 As explored earlier, the latter development undoubtedly 
involved a strongly enhanced industrial use in the wake of fiscal reform, not just a higher 
consumption by private households. As documented in chapter 5, these same trends also 
ran parallel to converging international prices for coal and metals. This caused the 
competitive position of those industries and production technologies that depended on 
these imports to improve. Between 1860 and the mid-1890s, the real price of strategic inputs 
(the weighted average relative to the price of industrial output) decreased by half, most 
strongly so after 1870.  
 Apart from the effect of the repeal of the fuel excise, the evident causes here were 
twofold. First and foremost, concentrated in this period was the decline in international 
freight rates as a result of technological progress in the propulsion and fuel-efficiency of 
larger ships through iron hulls, propellers and compound engines.179 In the Dutch case this 
affected not just ocean freight rates, but also the cost of strategic Rhine transport. By the 
same token, mechanical engineering and the extension of the rail network enhanced the 
efficiency of trains. Secondly, after 1865 supply restraints on cotton ended with the U.S. 
Civil War, just as the end to the German wars of unification by 1871 reduced demand for 
military goods. As spikes in international price gaps showed, the import-dependent Dutch 
economy had been more sensitive to these shocks. The pivotal nature of these developments 
lay in the fact that they above all lowered the effective price of commodities with a high 
bulk ratio; products whose transport had previously been costly and in the case of 
intercontinental journeys outright uneconomical. However, parallel progress in the 
development of chemicals and all forms of mechanical engineering caused the effect of this 
shift in the cost of inputs to be short. From the 1880s industrial inputs greatly diversified in 
relation to the technological changes referred to and the relative growth between the two 
categories again reversed. 
 The second main aspect that is highlighted by the table concerns the chronology of the 
increase in the import of arable produce, which overwhelmingly consisted of staple grains. 
Labor-intensive arable agriculture was the deadweight of the preindustrial economy, laying 
down the restrictions to an alternative use of especially labor, both through the production 

178 The observed low net imports of cotton held from the mid-1850s, with a negative value at the 1861 start of the U.S. Civil 
War as a result of stockpiling. The point made of course also holds when earlier values are used. 

179 Harley, ‘Coal Exports’. 
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of bread grains and the inputs for agriculture itself. In the presence of low levels of marginal 
productivity, the relative scarcity of staple foods will tie resources to their production. And 
although even by the start of the century Dutch agriculture was already limited in size by 
comparative standards, a low elasticity of supply in arable farming still caused the sector to 
be large, imposing the restraints typical of the traditional economy. In 1860, at the eve of 
structural change in urban labor demand, the employment share of all agriculture was still 
some 40 percent, with arables claiming 42 percent of the land under cultivation.180 The 
occupational censuses do not provide observations for any subsectors in agriculture. 
However, by using the known distribution of land in agricultural use and varying 
assumptions on the relative labor-intensity of arable and pastoral farming, estimates of the 
amount of labor tied to arable farming can be made. In this way it can be shown that for a 
plausible range of values on relative labor-intensities, arable employment amounted to 
between 300 and 400 thousand workers, or 25 to 30 percent of the overall labor force (of 1.35 
million).181 This made it at least comparable in size to all of manufacturing (which stood at 
24 percent). 
 As the history of specialization and the division of labor that is at heart of the early 
modern success of the Republic shows, the significance of foreign trade in this regard is that it 
may relax such restraints in a structural way. However, this is predicated not only openness, 
but also on the ability of the economy to raise productivity to such an extent that it becomes 
profitable to attract expanding food imports at prevailing terms of trade. And whereas it is 
clear that up to the 1670s the Republic systematically reduced its dependency on the domestic 
production of grain, thereby preempting endogenous pressure on resources used in trade and 
industry, a higher degree of self-sufficiency appears to have returned over the course of the 
eighteenth century. With the decline of industrial competitiveness and the shift of comparative 
advantage to dairy exports, finance and the processing and trade of colonial wares, the 
specialization model eroded. Given the absolute decline in Holland’s largely nonagricultural 
labor force, the demand for imported grains also declined and domestic arable farming again 
claimed a larger role. Only during the second half of the century Baltic trade again increased, 

180 Employment here includes proportionately distributed casual labor (see annex 3.2). Land under cultivation from Knibbe, 
Agriculture, 293 (also see table 3.4), employment from data appendix A. 

181 By definition, total agricultural employment (under census definitions) is equal to the sum of that in arable and pastoral 
farming: 

 

Lt = La + Lp. The individual terms on the right-hand side of this equation can also be expressed as the product of the 
known quantity of land in use, A, and labor-intensity Y. Thus:

 

La = AaYa  and 

 

Lp = ApYp . Labor-intensity in arable agriculture 
in turn may be thought of as a mark-up,

 

π , over that in pastoral farming: 

 

Ya = πYp , where in view of its greater use of labor 
per hectare

 

π > 1. Lastly, apart from Lt, values for Aa and Ap are also known at the time of the 1859 census (530 thousand 
workers and 825 and 1105 thousand hectares, where employment includes proportionately distributed casual labor and 
acreage is a three-year average). Hence, from partial substitution it follows that: 

 

Lt = La + (ApYp), or

 

530 = La + (1105Yp) . Since 

 

La = AaYa  and 

 

Ya = πYp , it also follows that 

 

Yp = La /(π 825). Substituting the last equation leads to:   

 

 

530 = La +
1105 ⋅ La
π ⋅ 825

; or equivalently: 

 

La =
530

1+ (1.340 /π )
  

This expression can be used to delimit the likely range of employment in arable farming. For values of

 

π between 1 and 4 the 
results are as follows: 

 

π  1.0 1.5 2.0 3.0 4.0 
La (thousands) 227 280 318 367 397 
Employment share (%) 17 21 24 27 30 
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Figure 8.8. The share of net arable imports in consumption and the net import of grains per head of the 
population, 1814-1913 
Note: consumption is measured as the sum of domestic production and net imports; net imports of grains (wheat, rye, barley, 
buckwheat and oats) in kilos. 
Source: Smits et al., Dutch GNP. 

 
as population outside Holland expanded.182 Having escaped from its stationary state, the 
question is at what point the Dutch economy returned to net grain imports as an 
accommodating force of industrialization. 
 The reconstruction of foreign trade allows us to answer this question, thereby gaining 
insight into the role of imports as a mechanism of industrial change. Figure 8.8 shows the net 
import of grains (wheat, rye, barley, buckwheat and oats) per head of the population, and the 
share of net arable imports in total consumption. It demonstrates that the Dutch economy had 
indeed returned to a large degree of self-sufficiency in arable produce. At an average 21 kilos 
per head the net import of grains up to the mid-1850s was limited if already consistently 
positive, whereas specialized arable exports such as madder caused the share of imports in 
consumption to average out at only 1.5 percent, mainly because of the values realized before 
the 1830s. The export surpluses thus observed also reflect the still larger role of traditional 
staple trading. From the mid-1850s to the end of the 1880s, the absolute use of imported grains 
then increased at a consistent pace (of 2.8 kilos, or 4 percent, per year). By contrast, the share 
of net arable imports in consumption initially developed more slowly, accelerating from the 
mid-1870s. Beneath this difference was a growth in domestic production that was only 
limitedly slower than that of net imports, causing the consumption share to increase from 

182 Van Tielhof, Mother of All Trades, 58ff.; De Vries and Van der Woude, Nederland, 572-3. Also see table 2.3. 
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some 2 to 9 percent. This outcome of course signals that, as chapter 6 also showed, 
conditions for the industrialization of employment in the shape of a greater urban pull on 
labor were still lacking. 
 By the same token, the timing of the definitive shift away from self-sufficiency matches 
that of the turning point in real unit production costs in agriculture and the release of rural 
labor analyzed in chapter 3.183 As argued there, these changes sprang from a combination of 
stalling productivity, urban wage pressure and falling prices in relation to the growth of 
transatlantic imports after 1880. Contrary to the limited change in the preceding period, the 
share of imports in arable consumption now increased to over a third within two decades. It 
was only during this phase that imports crowded-out domestic production, thereby releasing 
part of a swiftly growing rural labor force. Thus it was not the case that a greater reliance on 
foreign grains only started with the transatlantic grain invasion and the onset of deflation. Nor 
did these forces act in isolation. Instead, the extent of the shift in the use of resources also 
depended on the parallel development of the urban economy and on the limits to productivity 
growth reached in relation to the extent of intensification in traditional farming. However, 
without the exogenous globalization shocks emphasized by Williamson and O’Rourke, the 
restraints of arable farming could not have been lifted to nearly the same extent―that is, 
through labor-saving productivity growth alone.184 Between the 1870s and the early 1910s, the 
net import of grains increased from to 0.3 to 1.0 million tons (or from 90 to 160 kilos per head). 
It was this vast increase in transatlantic imports that severed the grip of domestic harvests. In 
their absence industrialization would have been drawn-out over a much longer period, with 
the faster growth in population, factor inputs and urbanization that characterized the 
second phase of the Dutch growth transition being conditioned by gains in arable 
productivity. 
 All of the developments in the components of foreign trade described merged into its 
composition. Using the principal categorization of products as before, it is captured in table 
8.21. As identified earlier, on the side of imports the use of foreign raw materials already 
increased with the unfurling of the colonial export model. This was the force behind the 
growing import of especially semi-manufactures such as yarn. The relative growth of these 
imports persisted across the first phase of industrialization with its enhanced demand for 
metals, cotton and above all coal. It was only after 1880 that the expansion of industry no 
longer drew upon an above-average growth in imported inputs. The initial prominence of 
arable imports in the face of a high degree of self-sufficiency reflected the attempted revival 
of staple trading. With turnover in grains stagnating at around a hundred and fifty 
thousand tons up to the 1850s and much faster growth in tropical imports, their share in the 
value of trade declined in the decades before 1860.185 It was the combination of a structural 
increase in the domestic consumption of imported arables and booming transits in relation

183 See figures 3.3 and 3.11. 

184 While the argument on factor proportions and the relative cost of especially arable produce applied to western European 
agriculture as a whole, its relevance in the Dutch case was strong due to land being a quasi-fixed input (see table 3.4). Against 
this, the existing specialization in livestock farming in large parts of the country attenuated the effects of the grain invasion. 

185 The exceptions were the food crises of 1817 and 1847, when turnover peaked at 342 and 277 thousand tons. The average 
between 1814 and the 1852 turning point was 154 thousand tons. Up to the mid-1870s turnover then increased to 0.5 million 
tons, followed by the acceleration of the grain invasion, leading to a total of over 6 million tons from the 1910s. 
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Table 8.21. The composition of foreign trade by principal categories, 1816-1912 
 
  1816 1830 1860 1880 1895 1912 
 
Composition by value, imports (%) 
Arable 20.8 19.5 10.0 10.4 18.3 16.2 
Pastoral 3.2 1.3 0.5 1.5 1.5 0.9 
Tropical 53.9 41.8 46.1 39.1 31.7 26.5 
Industrial 18.0 28.1 24.8 26.3 28.0 34.1 
Raw materialsa 4.1 9.4 18.5 22.6 20.4 22.3 
 
Composition by value, exports (%) 
Arable 30.9 24.6 8.5 9.1 16.4 15.1 
Pastoral 8.4 20.9 13.2 11.4 10.7 15.0 
Tropical 30.9 23.7 46.1 41.8 30.3 24.8 
Industrial 27.9 27.9 26.5 28.3 37.5 38.1 
Raw materialsa 1.9 2.9 5.7 9.3 5.1 7.0 
 
Note: a: includes semi-manufactures. 
Sources: as in table 8.18; all observations use three-year averages. 
 
to the transatlantic grain invasion that caused a renewed higher share after 1880. In the 
years up to 1913 the gross import of grains increased from 0.8 to 4.3 million tons. At the 
same time, exports rose from 0.4 to 3.3 million tons. Following the post-Napoleonic recovery 
of trade, the share of industrial products in the overall value of imports stabilized, 
suggesting a stable relation between import-demand and the growth of income. This only 
changed from the 1890s; a shift that constituted a principal force behind the reopening trade 
deficit observed earlier. Up to the same point, tropical commodities were the largest 
individual component of imports. Under the colonial export model their prominence, which 
had emerged over the eighteenth century, persisted. The diversification of imports that 
came with industrialized growth and the liberalization of the colonial economy, implying 
that a declining share of its exports was funneled to Dutch harbors, caused it to give way to 
a more limited share. 
 In exports, the share of arables reflected the same shifting importance of entrepôt trade 
and transits already discussed. Much the same held for tropical goods. As shown, returns in 
the colonial column after 1830 were chiefly driven by re-exports. As a result, the share of 
these goods climbed before the liberalization of trade after 1860 and reverted to more 
moderate values towards the end of our period. Having already reached a higher value by 
1830 (as table 8.19 showed, due to a decline in all other exports), growth in the export of 
livestock products caused an 11 to 13 percent share to be sustained, even in the context of 
the pre-1860 boom in colonial trade. A further increase followed with the enhanced 
specialization and higher productivity gains realized in reaction to the falling prices and 
low profitability of the 1880s. Lastly, exports of industrial products only increased in 
prominence after 1880. The combined effect was that at the time of the international turn to 
greater activity halfway through the 1890s, a more diversified pattern of exports had emerged. 
Nevertheless, as chapter 4 argued, in comparative terms the 38 percent share of industrial 
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exports for 1911-3 was still very modest. This would change during the interwar period, but 
the earlier values testify to the role that the domestic market had played in the growth 
transition up to this point. 
 
 
 8.6. Real wages and household consumption 
 
For a long time, the role of consumption in the Industrial Revolution debate has been limited 
to that of determining the chronology of standards of living and through this the 
distributional features of industrialized growth. In the British case, early attempts to address 
this issue on the basis of incidental wages series and general price indices were succeeded by 
more systematic efforts from the 1980s. In 1983, Peter Lindert and Jeffrey Williamson were the 
first to construct an economy-wide wage index and a cost of living series based on actual 
workers’ budgets with the purpose of establishing the path of material gains at the level of 
laboring households.186 Given the wide swings in relative prices typical of the nineteenth 
century, progress in identifying representative expenditure shares and the possibilities for 
improving the nature and coverage of the price data, this effort has spawned a debate in 
which adjustments in especially the estimated cost of living led to shifting views as regards 
the distributional characteristics of early industrialization. Where Lindert and Williamson still 
asserted gains of 80 percent between 1819 and 1851 (later adjusted to some 60 percent), 
revisions by Feinstein and Allen led to a reinstated early pessimism of limited real wage gains 
before the second half of the century. For the same post-Napoleonic period, their estimates 
point to an increase of no more than 30 percent. Since this was shown to have occurred 
entirely after 1830, rising standards of living were seen to have been associated only with the 
final phase of the Industrial Revolution and its aftermath; up to 1880 real earnings increased 
by a further 30 percent and in the period up to 1913 another two-thirds were added (both in 
terms of the level of the second half of the 1810s).187 
 The distributional slant of the debate as conducted in this fashion is understandable, as 
the dispute on the relation between industrialization and living standards reaches as far back 
as that on the causes of industrial change itself, with positions that are not just entrenched but 
which have been instrumental to political opinion based on socioeconomic cleavage from the 
very start. From contemporary discussion to the modern writing of social and economic 
historians, the evolution of material wellbeing during the Industrial Revolution has been 
contested, with wider debate involving the course of mortality and anthropometric evidence. 
Moreover, similar to the influence of its history of production and production technology, the 
significance of the British case is burdened by its precociousness, as it has profoundly shaped 
the perception of the consequences of industrialization for the welfare of the working classes 
more generally. 
 However, in recent years the evolution of material progress and consumer demand has 
become a pivotal element of accounts of early industrialization itself. At the heart of this 

186 Lindert and Williamson, ‘English Workers' Living Standards’, table 5. Also see Lindert, ‘Unequal Living Standards’. The 
measured 1781 to 1819 gain was 11 percent, that from 1819 to 1851 80 percent (adult male full-time blue collar earnings). A 1985 
own adjustment of their cost of living index reduced the second estimate to 62 percent (‘English Workers’ Real Wages’).. 

187 Feinstein, ‘Pessimism’, 653, ‘Changes’, 31’; Allen, ‘Pessimism’. 
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argument stand allegedly changing tastes and a new acquisitiveness shaped by the advent of 
innovative commodities as causes of an eighteenth century ‘consumer revolution’.188 From 
probate inventories, imports and tax records the consumption of colonial groceries such as 
coffee, tea and sugar and manufactured products in the shape of clothing and household 
durables are noted to have increased. As such it is surmised to have spread to less affluent 
swaths of the population.189 In some accounts such changes, instead of requiring shifting 
relative prices or a greater scarcity or input of labor, are considered a sufficient condition for 
changes in the scope and technology of industrial production. This then involves bandying 
such elusive economics as ‘a more judicious interplay of innovation and income, prices and 
preferences.’190 The more well-considered form is that argued by Jan de Vries, who sees the 
desire to own or consume new goods as a source of industriousness; as an incentive to 
substitute home-production in food and a wider range of what Gary Becker first referred to as 
Z-goods (household goods and services that involve a combination of market goods and time 
devoted by family members) for a greater marketed input of labor. This in turn is thought to 
have led to a virtuous circle of spending and earning, encouraging innovative and more 
capital-intensive production.191 
 In the Dutch case, too, the issues behind inquiries into real wages and consumption have 
broadened from standards of living to the process of industrialization itself. From the 1980s, 
several efforts have sought to reconstruct real wages at the regional or national level. With the 
exception of Richard Paping’s study on the Groningen clay region and Corinne Boter’s recent 
construction of welfare ratios for a projected fixed food basket (plus rents), all of these 
pertained to the period after 1850.192 Their purpose, similar to the British case, was still strictly 
that of investigating the evolution of living standards. The empirically most advanced of the 
national studies (that by Vermaas on industrial wages) constructed a wage series based on 
provincial averages while using an early selection of price series from the present study and 
fixed weighting schedules for 1886-91 and 1910-11. The latter were based on two principal 
sources also employed below, but still used a more limited sample of budgets. Starting from 
1850, the results suggested variable real earnings up to the early 1860s, followed by a 50 
percent increase up to 1880 and a further 40 percent rise by 1895. In the remaining years up to 
1913, real industrial wages (based on adult male full-time rates) according to Vermaas then 
changed only little. 
 Yet as noted, the debate on material progress has shifted in the same direction as that on 
British standards of living. Specifically, Smits, Horlings, Bonenkamp and Jacobs have put up a 
plea for an autonomous role of consumption as a critical factor in Dutch industrialization.193 

188 McKendrick, ‘Home Demand’, ‘Consumer Revolution’ (both older but influential studies); Eversley, ‘Home Market’; Berg, 
‘Pursuit’; Shammas, Pre-industrial Consumer. 

189 Shammas, op. cit., 121-56. For a critique based on the only limited growth of net imports see Mokyr, ‘Is there Still Life?’ 

190 Horrell et al., ‘Consumption Conundrums’, 831. 

191 De Vries, ‘Purchasing Power’, Industrious Revolution; Becker, Treatise. 

192 Van Zanden, Industrialisatie, 134-40 (Amsterdam, 1850-1900); Van der Veen and Van Zanden, ‘Real Wage Trends’ (1870 to 
1939); Vermaas, ‘Real Industrial Wages,’ (1850-1913); Paping, Handvol Stuivers, 404-5 (Groningen, 1770-1860); Boter, Dutch 
Divergence, chapter 5 (1800-1913, using five-year intervals). For further details see data appendix F. 

193 Horlings and Smits, ‘Private Consumer Expenditure’; Bonenkamp et al., ‘Consumer Demand’, ‘Determinanten’. 
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The level of domestic demand in their view long remained insufficient to justify investing in 
production technology with substantially larger overhead costs. This argument was made in 
three different ways. In an initial descriptive paper, Horlings and Smits drew on relative price 
shifts, exogenously entering wage growth and fiscal reform in the 1850s and 1860s to account 
for structural turns in the growth and structure of consumption according to the national 
accounts. Where purchasing power during the first half of the century had mainly been driven 
by fluctuations in agricultural prices, this was argued to have changed to structural gains from 
the 1860s, with an acceleration after 1880 caused by falling prices. Although claimed 
differently, this was not an argument for an independent role of consumption, but simply the 
observation of a declining variation in agricultural prices. Second, in a joint paper with Jacobs 
and Bonenkamp, main macroeconomic determinants of consumption were established by 
means of an error-correction model that used exogenous real wages, rates of interest, excises as 
a percentage of consumption, poor relief and food prices (potatoes and bread) as influences. 
This emphasized the role of fiscal change, followed by real wage growth and poor relief. 
Finally, to test whether demand shocks played a role in the growth transition, a third paper 
subjected a vector autoregression of consumption to a counterfactual in the explanatory 
variables—with similar results. 
 The unfortunate fact is that since there is no economic causality in any of these analyses, 
none of this solves the question to what extent consumption shaped industrialization; without 
some form of labor scarcity there is no motive for wage growth and only exogenous price 
shocks may set-off limited effects. Moreover, as we saw before, the fiscal capacity of the state 
was still much too small for redistribution to have such large dynamic effects; the income 
changes generated were one-offs and limited in size. More generally, as Joel Mokyr argued at 
an early stage, the hypothesis of demand as an autonomous force (a notion that goes back to 
the work of Elizabeth Gilboy) in the end is based on circular reasoning.194 Any shift in the 
demand for manufactured goods must be based on a rise in income or a fall in their relative 
price and it therefore cannot at the same time serve as an explanation of it.  
 A similar argument applies to the role of tastes. The only discretionary decisions in this 
respect are those of labor supply and the choice of consumption in relation to income and 
prices. Of these, the effect of the former in turn depends on growth in employment. And while 
by enlarging the supply of labor its effective input may increase, the net effect of this depends 
on the elasticity of labor demand, normally leading to lower wage rates. Nonetheless, the 
supply of manufactured goods would not have shift without a source of demand. Such a 
source may be a comparative advantage in manufactured exports. In that case (which to a 
large extent would seem to define the British experience), industrialization may proceed 
largely independent from the distributional and behavioral characteristics of the domestic 
economy. Alternatively, if the emergence of modern economic growth depends on domestic 
demand it cannot be sustained without a shift in the volume and composition of consumption, 
thus also setting bounds to the distribution of income. A shift in consumption that is limited to 
the upper classes is unable to drive the emergence of mass-markets necessary in reaching 
higher levels of productivity. 
 All of these qualifications notwithstanding, an extensive development literature insists 
that when carefully articulated there are sound theoretical arguments in support of consumer 

194 Mokyr, ‘Demand versus Supply’; Gilboy, ‘Demand’. 
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demand as a co-determining factor of industrialization. Apart from the general scale effects of 
structurally faster population and income growth, their essence is that a rise in per capita 
product or technological change in production is likely to affect various categories of demand 
at different rates.195 As a result, income growth itself becomes a source of structural change, 
with the extent of the effect depending on behavioral propensities. First established by Ernst 
Engel in 1857, the most fundamental pattern here is that as income increases the share of 
outlays spent on food falls while that of nonfood rises. In other words, the income elasticity for 
food is lower than one. 
 Expanding this observation, Stone, Houthakker and others have developed extensive 
empirical evidence which shows lower income elasticities of demand for primary than for 
industrial and other secondary products. These elasticities in turn tend to be lower than those 
for services.196 In addition, development studies tend to find that consumer behavior differs 
significantly between urban and rural areas, with a greater preference for innovative goods 
among urban households than among rural households. Dualism therefore not only extends to 
production and demography but also to consumption, even though empirical inquiry suggests 
that such differences may not persist into high stages of industrialization and urbanization. 
This in turn suggest that shifts in tastes towards urban goods (known as the ‘demonstration 
effect’) may be as stimulatory to structural change as saving and its effect on investment. In 
this context, it has been argued that Engel-effects not only contribute to a shift in the industrial 
origin of production, but induce higher levels of output and productivity growth.197 For the 
same reason, it is incorrect to argue that with technology driving lower prices of manufactured 
goods, their increased consumption was a ‘passive and standard approach to a price 
stimulus’.198 First, at a given low level of income price effects are too limited to account for 
industrialization—Engel effects here are the dominant force. But equally important, in a small 
open economy context neither specific preferences nor relative prices over the course of 
industrialization are given. Yet despite their long since recognized importance and evidence 
suggesting that secular changes in consumer tastes have been part of the process of structural 
change, historians of nineteenth century industrialization have not typically attempted to 
establish the behavioral specifics of consumption. Thus far, the only study exploring early to 
mid-nineteenth century household budgets to this effect is that for Britain by Sarah Horrell, 
which estimated a demand system but focused on the expenditure effects of the labor input of 
women and children.199 
 Yet even when the role of demand is approached in this way, there are evident problems 
with the notion of a consumer revolution as a driver of nineteenth century industrialization 
from an early stage. First, it is difficult to reconcile a democratization of luxury with the 
general pessimism as regards living standards. This not only holds for the British record, but 
as we saw from mortality, macro-consumption and height in chapters 6 and 7, also for the 

195 Kuznets, Modern Economic Growth, 98-101; Pasinetti, Structural Change; Kelley et al., Dualistic Economic Development, 42-3. 
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Dutch case before the 1860s. The question is if that role changed in relation to the later and 
different industrialization of the Dutch economy.  
 At a more detailed level, the study by Horrell cited finds nothing to sustain the notion of 
working-class demand for manufactured goods as a force for industrialization in the British 
case. As yet there is no comparable knowledge of consumption that allows us to hold strong 
ex-ante views on the Dutch case in this regard. Research on the social history of the regenten 
suggests that durable luxury goods became more accepted and widespread over the course of 
the eighteenth century, providing a contrast with their earlier more sober lifestyle.200 Not just 
the possession of stately homes outside the cities by the very rich, but also the amount of 
durable consumer goods, such as clocks, furniture and jewelry registered in probate 
inventories increased. The turning point in this regard is often dated to the last quarter of the 
seventeenth century, causing it to coincide with the decline in investment. In the same 
manner, the revenues from duties on luxury foodstuffs such as tea, coffee, sugar and tobacco 
point to a rise in consumption. So far, these changes have been interpreted as a corollary to 
declining investment opportunities and rising real rates of interest, but there is nothing to 
preclude an additional role of tastes.201  
 By contrast, very little is known with regard to the evolution of working-class 
consumption, either before or after 1800. Using harvest-, import- and tax data, we can trace the 
nineteenth century consumption of basic foodstuffs, whose trend movements were logically 
dominated by the less affluent. With a higher consumption of potatoes persisting after the 
Napoleonic Wars and the balance between wheat and rye shifting in favor of the latter from 
the mid-1830s, this offers little ground for optimism. For luxury consumption the problem is a 
scarcity of data: import data offer an aggregate view only, while probates inventories pertain 
to the middle classes and upward. And as we saw, while the import of colonial groceries and 
manufactures per head did increase during the first half of the century, the change was not 
nearly as strong as it would be in later years. 
 The role of consumption in industrialization, then, fully depends on empirical detail with 
regard to the growth of wage income as the dominant source of demand facilitating the 
adoption of capital-intensive production technology and on behavioral parameters. Therefore, 
it is to these questions that we now turn. First, by reconstructing in a more detailed fashion 
than has hitherto been possible the course of real earnings for laboring households. And 
secondly, by using the most extensive sample of household budgets gathered thus far to 
establish expenditure patterns and consumer behavior with regard to income and prices. 
Using simulations of income and prices, the latter are then explored on their implications. 
 
 
 Real wages and living standards 
 
As always, tracing the course of real wage income requires the construction of a series of 
average earnings and a parallel measure of the cost of living. The indices of annual earnings 
used below combine the earlier reconstruction of industry and building wages by Vermaas 

200 Kooimans, Onder Regenten, 205-6; Prak Gezeten Burgers, 208ff; De Jong, Fatsoen, 185ff. 
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with the wage series for agriculture already explored in chapter 3 and earnings according to 
the household budgets. The various cost of living indices fully draw upon the new database 
compiled for institutional and consumer prices. The construction of these series is described in 
detail in data appendices F and G and only a few comments will be made to indicate their 
general character.  
 Starting with wage earnings, the largely unpublished research by Vermaas that was also 
conducted in the context of the national accounts reconstructions has produced average series 
for industrial and construction labor that are weighted both by sector and province. The series 
rest on two types of sources. First, primary data on industrial wages derives from all surviving 
corporate wage lists in provincial and municipal record offices. Second, wage data was drawn 
from work specifications drafted by the Ministry of the Interior in relation to the construction 
and upkeep of roads and public buildings. To achieve an overall average for male wage rates, 
the national series of industrial and construction wages derived from these sources were 
combined with that for agriculture used earlier in chapter 3. This in turn is based on the 
absolute level of agricultural wages in the survey for 1819 conducted as part of efforts to 
design a new tax system, and on benchmark estimates for 1850, 1880 and 1910 by Van 
Zanden.202 These were combined with all known series from regional studies. The result is the 
average series for male wages that is used as a starting estimate of the course of earnings. This 
is also the level of analysis that was for instance used in the Lindert-Williamson reconstruction 
of the British case. 
 In a second step, the average series for male wages was converted to money earnings for 
the average-sized blue-collar household. The typical approach in the literature in moving from 
chiefly observed male pay to an overall average of earnings is to include the role of women by 
developing separate wage series and estimates of the male and female occupied population. In 
want of statistics on their participation at the aggregate level and limited wage data (the result 
of informal contracts) the role of children is mostly left unconsidered, as are household choices 
regarding hours.203 In the Dutch case, the fact that information on participation by sex is 
limited to the number of heads registered by the occupational censuses adds to the reasons of 
changing to family earnings. To illustrate the point, below we will find that in the 1880s and 
early 1890s in 55 percent of all households women did contribute to earnings (a share that 
would fall rapidly in the following years). Yet these earnings amounted to only 7 percent of 
the total. And while wages were also lower, this gap can only be explained from the choice of 
hours. As a solution, information from the main clusters of household budgets (for 1853-63, 
1886-97 and 1910-11) on the level and distribution of earnings was used to determine 
benchmark numbers of family income; this is the procedure first proposed by Horrell and 
Humphries for Britain.204 Its effect is to also internalize the reduction in working hours that is 
known to have occurred during the second half of the century, a trend for we only have rough 
numbers pertaining to industry.205 
 As part of sectoral analyses of production costs, the chronology of wages in agriculture 

202 De Meere, ‘Daglonen’; Van Zanden, Economische Ontwikkeling, 117. 
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and industry was explored in earlier chapters. The present series of earnings at the level of the 
household compounds the developments observed there. This also means that the average 
dampens distributional effects. Thus, the fall in agricultural wages in the years from 1819 for 
instance shows up as a more moderate shift. By contrast, the slowing of wage growth in the 
1880s was a shared phenomenon. As for the actual trend, it was only from the mid-1860s that 
the measured growth in nominal earnings exceeded 1 percent per year. Up to this point, the 
largely stable average had been 0.6 percent per year. Before the renewed deflation that 
followed in the wake of the grain invasion, wage growth speeded up to 2.1 percent per year, 
followed by the slowdown and final near standstill halfway through 1880s. Up to the turn of 
the century, nominal gains then rose to 2.8 percent per year, a level that only slightly further 
increased up to 1913. 
 
While getting the path of money earnings right is of obvious importance, the key to revisions 
of the evolution of nineteenth century standards of living has always been the measurement of 
the cost of living.206 In the British as in the Dutch case, such efforts mostly involved the use of a 
limited range of existing price series rather than primary research to broaden the empirical 
basis. For the Dutch case, the present database changes all that. It contains a total of over eight 
hundred price series assembled from institutional accounts, bread assizes, the catalogues of 
consumer cooperatives in five provinces and a variety of printed contemporary sources. The 
data pertain to a wide variety of foodstuffs, textiles, clothing, shoes, and in the case of the 
Veenhuizen institutions to durables such as earthenware, glassware and cutlery. The series are 
of a strongly varying length and not all were used in the calculation of the cost of living, 
specifically when a series of a limited length could not be extended by other data or items 
were irrelevant to household budgets. Municipal accounts for example also specify prices for 
building materials and secretarial supplies. The vast majority, however, fitted the present 
purpose. This raw data was first condensed into national series for 44 products. Whenever 
product specifications allowed for such a step, this integration was achieved through absolute 
averaging. Where specifications ranged too widely, only indices were constructed. This for 
instance applied in the case of textiles. The resultant dataset was supplemented with 16 
national series of wholesale and market prices. These were used in the case of missing 
observations, or when market prices were simply superior as a result of their wide geographic 
coverage (for instance in the case of potatoes). All this resulted in 53 series that could be 
matched to the 23 harmonized expenditure categories of the household budgets and a further 
range of subdivisions.207 
 At an average of between 11 and 17 percent of total expenditure in the various clusters of 
household budgets, the cost of housing in the shape of rents was of evident importance to the 
cost of living. The 1886-97 sample in fact suggest that at this time, when rural-to-urban 
migration flows were at their peak, especially in Holland expenditure shares of housing may 
have temporarily risen to over a fifth.208 Yet serial data on rents is scarce. The principal series 

206 For a detailed account of the ways in which product selection and weighting in the present indices differ from those in the 
nine series used earlier in the literature see data appendix F. 
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of rents used here is based on the effort by Horlings and Smits to estimate value added in 
housing services. The basic source of information is the first tier of the property tax (the 
personele belasting op de huurwaarde). This assessed rental equivalence, but in so doing used a 
lower-bound benchmark that caused a large part of working-class dwellings to be excluded 
from its returns. By correcting the available tax returns for changing rates and the threshold 
effect, Horlings derived estimates of the stock of residential dwellings and rental values for 
early benchmark years (1807, 1827, 1839, 1848 and 1856). These in turn were interpolated with 
Lesger’s series for Amsterdam. For the period after mid-century continuous tax data could be 
relied upon.209 
 Theoretically, to capture the true cost of living expenditure weights should reflect the 
most efficient combination of goods at prevailing relative prices and income, causing the 
highest possible indifference curve to be attained. In practice, this is limited to expenditure 
shares that can actually be observed. In consequence, there are two principal issues to be 
considered in relation to the attribution of budget weights: the available empirical evidence 
and the functional form of the index adopted, which determines whether these are of a static 
or a dynamic form. The principal expenditure weights used were again based on the three 
main clusters of household budgets for 1853-63, 1886-97 and 1910-11. As mentioned, after 
having been harmonized to the least aggregated level, these yielded three weighting schedules 
with 23 common expenditure categories.210 These three schedules formed the basis of the 
principal series on the cost of living used and of one variation that is based on the weighting 
procedure that was for instance adopted by Feinstein. In the first case, budget weights are 
interpolated between the observation years of the household budgets. This is as close as we 
can get to a dynamically-weighted Paasche index and it is referred to as the ‘adaptive manual 
worker’ (AMW) index. The reasons to adopt this series as the default cost of living are both 
empirical and theoretical. In an empirical sense, budget weights are based on values that are 
actually observed for the relevant socioeconomic group, rather than on a stylized pattern 
which in the end is based on some notion of the state of consumption. In a theoretical sense, 
the alternative Laspeyres index as an extension of the ‘fixed shopping basket’ is less suited to 
be applied to a long period with large swings in relative prices and unprecedented growth in 
income. An approach that fails to let households respond to such changes imposes a serious 
behavioral restriction. It also simply ignores the information on the evolution of expenditure 
patterns now available.211 And while interpolation of expenditure shares is likely to cut 
through intermediate changes, it does capture the long term drift. Moreover, the alternative is 
not more accurate budget information but static values or discrete switching, with changes 
having accumulated before. 
 It should be noticed that the absence of robust information on household spending before 
the 1853-63 sample imposes that without further adjustment expenditure weights for earlier 
years are static at every level. In view of what we know about the changing distribution of 

209 Horlings, Economic development; Smits, Economische ontwikkeling. For a full account of the procedure used to derive a series 
of average rents before 1850 see Horlings’ appendix XIV. 

210 See appendix table F.3. For details on why the smaller and less detailed samples for 1870-2 and 1880-2 were not used to this 
effect see data appendices E and F. 

211 For a detailed assessment of the pros and cons of fixed and dynamically weighted price indices relative to true cost of 
living indices in a context of limited budget data see data appendix F.  
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consumption with regard to rye and wheaten bread and its close relation with the use of 
potatoes this is likely to be an unwarranted assumption. Moreover, with the expenditure share 
of bread and potatoes still at 32 percent this is an issue of some significance. Accordingly, the 
available data on grains excised and potato harvests was used to construct a dynamic 
subdivision of the same combined budget share in the 1853-63 sample. A similar problem 
applied to the different types of fuel used, where peat already gradually gave way to coal, 
even though the largest shift in this respect would of course only come with the 1864 abolition 
of the strongly skewed excise. At 5 percent of expenditure, the likely distortionary effect here 
was much smaller. Nevertheless, using the same data on the production of peat and the 
production and net import of coal as used in chapter 7, this too was dynamically subdivided 
(for details see data appendix F). 
 The variation to this approach is that where weights do not adjust gradually, but are 
made to change discretely from the start of each new cluster of household budgets. This 
effectively sets up weighting regimes for the period up to 1885, from 1886 to 1909, and for 1910 
to 1913. Apart from the argument on dynamic weights, this has this disadvantage of 
restricting the use of information from the more elaborate later samples of budgets to a short 
period. The chronology of this series, which is referred to as the ‘Feinstein switch’, is explored 
in data appendix F. Since in the final result there is little that distinguishes it from the AMW 
index, is has been omitted from the analysis. The same applies to the results for a functional 
form known as the Törnqvist index. 
 Notwithstanding all of these considerations, the above choices do not provide a universal 
solution in getting to grips with the evolution of the cost of living. As emphasized in a wide 
range of historical and development studies, they specifically do not apply in the case of 
households with strong restrictions on possibilities for substitution as a result of a lower level 
of income or a larger family size. This has led to the advocated use of fixed budget weights 
with larger expenditure shares for staple foods and rents for near-subsistence incomes.212 In 
our case, the absence of budget information before 1853-63 forms an additional reason to add a 
series with a more pessimistic weighting. Specifically, the argument for a focus on ‘strategic 
wage goods’ is acknowledged through a cost of living series with adjusted fixed expenditure 
shares, and a deflator that measures the absolute cost of a fixed consumption basket. When 
applied to the full range of consumption the latter approach inevitably leads to implicit 
overspending or the imposition of savings in situations that are held to have been 
characterized by subsistence choices. However, as recently used in historical research by Allen 
and Humphries, when limited to a food basket that is equal to the minimum caloric intake and 
expenditure on rent, the result may be used as a measure of the poverty line.213 The ratio of 
this cost relative to annual income, indicating the room for discretionary expenditure, has 
become known as a ‘welfare-ratio’.  
 The first series starts from the budget weights of the 1853-63 sample, but raises the overall 
share of food expenditure from 58 to 65 percent and uses a higher fixed expenditure share for 

212 Cf. David and Solar, ‘Contribution’. Similar views and procedures in measuring post-1780 British consumer price changes are 
in Williamson, British Capitalism, 203; ‘Strategic Wage Goods.’ For the same reason of not wanting to mix dynamic and fixed 
budget weights but instead develop separate ‘adaptive’ and restrained ‘subsistence’ indices I also omit the use of the Fisher ‘ideal 
index’. This merges the use of fixed and dynamic weights by taking the geometric average of the end-results. 

213 Allen, ‘Poverty Lines’; ‘Great Divergence’; Industrial Revolution; Humphries, ‘Lure’. 
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rent of 17 percent.214 It should be noted that especially for the second half of the century this 
adjustment constitutes an upper bound assumption. It was achieved by raising only the 
expenditure shares of bread, legumes and potatoes. It leaves those for income-elastic foods at 
the level suggested by the budgets from the still bleak 1850s. Moreover, it also is assumed that 
only rye bread was consumed. Weights for non-food items other than rents were adjusted 
proportionately. The resultant cost of living series is referred to as the ‘fixed-weights 
subsistence’ index. 
 The construction of the absolute cost-of-food-and-shelter series starts from the 1853-63 
budgets as the earliest detailed information on the consumption of laboring households. As 
data appendix F shows, an additional reason to use this data is that the quantities that these 
imply are a close average of the outcomes of modern research on the energy requirements of 
households characterized by a size equal to the Dutch mid-nineteenth century average and an 
intermediate activity factor relative to the basal metabolic rate (BMR). In this way, it accurately 
defines the room for discretionary expenditure relative to an intake that was sufficient to 
sustain the typical body mass index. In effect, FAO estimates of the functional requirement for 
adult males between 30 and 60 over a range that is defined by a BMR factor of 1.75 and a 
weight between 55 and 70 kilos vary between 2,550 and 2,950 kcal per day.215 With an average 
of 2,750, this makes that the 2,722 kcal that is implied by our weighting schedule is very close 
to this standard.216 
 In achieving the absolute consumption weights of the welfare ratio, expenditure on food 
items was first adjusted to average family size (from 6.21 to 4.87 persons) and for the higher 
level of wages in Holland. Next, expenditure was multiplied by average prices to obtain total 
quantities. To facilitate this procedure, which relies on consistent price series at the absolute 
level, composite expenditure categories were reduced to ten individual products that are likely 
to have dominated in subsistence consumption. Thus, only rye bread is used, dairy is reduced 
to butter, meat to beef, ‘flour and rice’ to pearl barley and ‘legumes’ are defined by beans only. 
Beyond rye bread, substituting any of these has little effect. The resultant quantities make up 
the fixed consumption basket.217 A final effort was that for higher wage incomes (for which we 
have no separate index of earnings) I sought to improve Horlings and Smits’ deflator of 
macroeconomic consumption by providing this with more robust prices and a greater range of 
goods. Budget weights, as before, were based on the rough national accounts estimates of total 
consumption, drawing on fiscal records, production less exports (with significant valuation 
problems) and import data.  
 For the 114 years from 1800 to 1913 the final AMW index is summarized in table 8.22, as 
are its major components and the subsistence series. It shows the familiar pattern of prices for 
tropical goods that strongly declined in the wake of the Napoleonic Wars, followed by the fall 
in grain prices in first half of the 1820s. An important early observation in chapter 2 was that

214 See appendix table F.3. 

215 FAO, Human Energy Requirements, 35-50. Also see Humphries, ‘Lure’, 703, and Nicholas and Oxley, ‘Living Standards’. At a 
BMR factor of 1.75 and a BMI of 21, the average height of Dutch males at mid-century of 168 centimeters translates into a daily 
requirement of 2,750 kcal (height from De Beer, Voeding, table VII.3). 

216 Conversion from total quantities consumed by households to the caloric equivalent for adult males was achieved by means 
of the Amsterdam scale of consumption by age and sex that is explained below. 

217 See appendix table F.5 and the accompanying text for details. 
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Table 8.22. Components of the cost of living index, 1800-1913 (1814=100)  
 
 Staple foods Dairy/meat Tropical Fuel-light Clothing Rent All items Subsistence 
 

1800-1813 119 95 91 112 103 121 110 114 

1814-1823 105 93 58 110 99 108 98 100 

1824-1833 81 79 34 90 91 117 77 80 

1834-1843 82 84 33 97 82 119 78 82 

1844-1853 93 88 29 93 66 124 80 88 

1854-1863 95 104 38 110 72 130 86 96 

1864-1873 86 118 39 102 83 138 81 91 

1874-1883 91 132 37 89 90 165 82 95 

1884-1893 71 123 34 73 73 193 70 81 

1894-1903 67 123 29 71 63 217 66 79 

1904-1913 81 138 32 85 85 282 77 93 
 
Note: ‘staple foods’ include bread, potatoes, legumes, flour and groats; ‘tropical’ includes sugar, coffee, tea and tobacco 
(weighted average); ‘all items’ uses the weights of the ‘adaptive manual worker’ (AMW) cost of living index. 
Sources: data appendix F. 

 
in subsequent decades the overall price level then changed relatively little, even if variations 
as a result of harvest failure (in 1845-7) and the effects of international conflict (in 1853-5) were 
large.218 From the mid-1820s to the end of the 1870s (when the overall price level again turned) 
the structural component of the AMW index increased by 9 percent and that of the subsistence 
series by a quarter, whereas the macro-index declined by 5 percent. This at the same time 
shows that the choice of weights in the series does matter to distributional effects; it is 
especially from the 1850s that the different indices diverge. As dwelt upon at length, prices 
again strongly decline during the 1880s and turned towards secular inflation from the mid-
1890s. During the latter period, the difference between the AMW and subsistence series also 
again increased, reaching 16 points. Since inflation was lowest in the macro-expenditure 
deflator (being dominated by manufactured products with falling relative prices), this in turn 
stood 14 points below the AMW index.219 The important point is that, given the course of 
prices, standard of living effects of different weights in the cost of living were concentrated in 
the second, not the first half of the century. 
 Looking at relative prices, we find that the real price of livestock products and housing 
increased throughout, with the latter accelerating from the mid-1870s and the former 
stabilizing from the mid-1890s. After the fall from extreme Napoleonic prices, the real cost of 
tropical groceries continued to decline up to mid-century and then followed a more erratic 
course, with successive swings. The most important prices from an industrialization point of 
view, however, were those of staple foods and textiles (including clothing); the first because 
their cost defined the room for discretionary expenditure at the given level of income, the 
second because textiles long remained the largest component of household expenditure on 
manufactured goods. As the detailed breakdown of budget shares in appendix table E.4 

218 For a detailed comparison of the different cost of living indices see appendix figure F.2 and appendix table F.6. 

219 These numbers depend of course on 1814 being chosen as the base year. 
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Figure 8.9. Indices of prices for staple foods and textiles, 1800-1913 (1814=100) 
Notes: ‘staple foods’ includes bread, potatoes, legumes, flour and groats; ‘textiles’ is a composite of textiles and clothing. 
Sources: data appendix F. 

 
shows, only in the budget sample for 1910-1 do outlays on services and other manufactures 
surpass those on textiles. 
 Figure 8.9 traces both composite prices in detail. It illustrates that a decline in the price 
of textiles relative to that of staple foods began in the mid-1820s (after the fall in grain 
prices) and lasted up to the mid-1850s. Relative to the cost of the lowliest food, potatoes, it 
then remained without a trend (if with significant variations). Against the price of bread it 
again increased up to the mid-1870s before stabilizing in a similar way (at a level similar to 
that of the 1820s starting point).220 The point is that the real price of textiles was lowest prior 
to Dutch industrialization and as such did not play a role in its emergence or persistence. 
Where such an influence may have existed is in the case of consumer durables. Here relative 
prices decreased strongest from the industrial deflation in the wake of the 1873 crisis, lasting 
into the inflationary phase before 1913 as a result of technologically driven productivity gains 
achieved on an international scale. 
  
What do the combined paths of earnings and the cost of living imply for the course of the 
material living standards of working families? Figure 8.10 shows the average male fulltime 
wage deflated by the AMW index, the same result for the estimated earnings of the laboring 

220 Equivalently, when expressed as real prices (that is, relative to the overall AMW cost of living), the cost of staple foods, after 
peaking in 1817 and steeply declining up to 1824, increased by a quarter up to the food crisis of the mid-1840s, which added a 
further quarter (a surge repeated in the mid-1850s). By contrast, the real price of textiles over the same period declined by a third, 
before increasing from the mid-1850s to the late 1870s. 
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Figure 8.10. Real male wages and the real earnings of the average household, 1800-1913 (1814=100) 
Sources: data appendices F and G. 

 
household, and household earnings deflated by the subsistence index. It makes it clear that 
under all definitions of income and the cost of living used sustained gains in real earnings 
did not get underway until the 1860s. By implication, before this wage earnings cannot have 
served as a vehicle of new tastes or Engel effects. There are evident differences between the 
various series, but these too are concentrated in the period when faster growth had taken 
root; it is not for earlier years that such differences are of importance. The smaller gains 
under the subsistence index after 1860 result from the lesser ability to profit from the 
declining cost of nonnecessities, which exceeds the effect of cheap grains after 1880 in the 
AMW index. However, it should be realized that as the underlying budget weights are fixed 
over half a century of real wage growth, by the end of the period these have become 
strongly unrepresentative. 
 The fact that the chronology of real earnings before the 1860s lacked a trend does not 
mean that it was without variation. An important observation is that the purchasing power 
of the working family was lowest during the Batavian period and its immediate aftermath 
up to the 1817 dearth. This was partly due to fiscal forces working in favor of inflation, but 
mostly resulted from high prices for everything imported. As a result, the difference with 
measured living standards for the meagre 1840s and 1850s becomes much smaller when 
outlays are restricted to food and rent (see below). A second subperiod is that of the jump in 
real wages as a result of the windfall in grain prices after 1817, reflecting the now excess 
supply of marginal lands taken into wartime use and the rise of Black Sea exports. This price 
fall was by no means an internationally shared experience, since it depended on the 
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openness of the economy and the persistence of low tariffs. For the same reason, Dutch 
arable farming had to absorb the shock almost unmitigated. 
 The final subperiod then stretches from the second half of the 1820s to the early 1860s. 
With alternative deflators whose weights are defined by the expenditure patterns of 
working families from the 1850s and a pessimistic version based on the earliest of these, the 
outcome in both cases is that the real income of families in work stagnated. Since this was 
still paralleled by gains in product per worker (of 30 percent at the aggregate level and 12 
percent in industry) this is a strong distributional result to start with.221 Its explanation goes 
back to the ‘weak Lewis’ equilibrium of intensification in agriculture and the decline in 
urban labor demand analyzed in chapter 6. Where there may have been limited gains in 
industrializing Britain, there were none here. Moreover, the labor market equilibrium of the 
urban crisis identified earlier and the fact that nominal income before 1853-63 is strictly 
driven by wage rates makes the significance of this stability hard to establish. Indeed, in the 
light of other evidence the question is whether a consistently fulltime wage captures what 
was going on. A first complicating factor are of course the large incidental peaks in food 
prices that emerged from the 1840s as a result of exogenous forces (most notably phytophtora, 
failing grain harvests and the Crimean War). Clearly, the significance of purchasing power 
for material living standards here was not just determined by long-term averages, but also 
by short-term absolute restraints, a resultant vulnerability to contagious disease and lasting 
effects on health.  
 At the same time, wider evidence on the labor market, consumption and height suggest 
that the projected stability may have applied selectively or is a general overestimation, 
given that it is based on fulltime earnings. First, we know that there was a structural 
increase in the incidence of poor relief from the mid-1830s that lasted up to the final food 
crisis halfway through the 1850s. Apart from the effect of extreme food prices in 1846-7 and 
1854-5, this can only be interpreted as a reflection of a structurally failing labor market.222 
Moreover, chapter 6 showed that during this period there was no sign of a Todaro-type 
correction in wages to urban overcrowding. Especially in the western core of the economy 
this ran parallel with partial income supplements that in turn suggest a situation of fluid 
underemployment.223 
 The image of the pre-1860s urban labor market therefore is one of relative 
overcrowding, non-clearing markets and segmentation in hiring and bargaining. Hence, 
contract wages alone are unlikely to offer adequate insight into the evolution in labor 
incomes. Not for the worker in question (depending on the consistency of his employment), 
but certainly not for the wider labor market, where outsiders by age or skill are likely to 
have been subjected to a tighter squeeze in earnings. In fact, what we know of food 
consumption also suggest as much. Its degradation is not just illustrated by the regression 
towards rye from the mid-1830s. The estimates of the joint consumption of grains and 
potatoes suggest that beneath this was a stable per capita consumption of wheat up to the 

221 Indexed on 1814, the ratio between real AMW earnings and per capita domestic product declined from 120 halfway 
through the 1820s to 104 in 1860 (three-year averages). 

222 See figure 4.3. and paragraphs 6.3 and 6.4., which explore the relation between urban wages and migration balances. 

223 See tables 6.12 and 6.13. 
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Figure 8.11. The subsistence welfare ratio and real earnings of the average household, 1800-1913 

Sources: data appendices F and G. 

 
abolition of the milling excise in 1855, combined with an increase in the caloric intake from 
rye and potatoes. Through the excise on slaughter we know that after a rise in the early 
1830s the consumption of meat decreased by about a quarter in the 1840s and continued to 
decline up to the 1860s. Likewise, in the decades after 1830 the consumption of butter fell 
from some 7 to 5 kilos per head.224 And as reviewed in chapter 7, the data on the height of 
military recruits suggests that this decreased from the second half of the 1830s to the last 
food crisis of the mid-1850s.225 
 At a minimum, the outcome of the real wage calculation therefore was specific to a 
narrower swath of the labor force, with an increasing group escaping its definitions as the 
urban crisis deepened. This becomes even more explicit when consumption weights are 
forced to consist of a fixed food basket (plus rent) containing the nutritional minimum and 
income is expressed relative to its cost; a proportion known as a ‘welfare ratio’. Using the 
weighting previously outlined, this appears in figure 8.11, with household earnings deflated 
by the AMW index as a measure of comparison. Of course, the impact of the peaks in food 
prices during the 1840s and 1850s is even larger, as budget weights lend prices for bread, 
potatoes and legumes a bigger impact. Indeed, the exclusion of all other forms of 

224 See table 7.14. Up to the mid-1850s the intake from rye and potatoes increased by a fifth. After stagnating, a decline 
followed from the 1880s. From the 1855 abolition of the milling excise, wheat consumption increased by 2.0 percent per year. 

225 De Beer, Voeding, 179-80; Drukker and Tassenaar, ‘Paradoxes’. The same chronology is established for the caloric intake and 
the consumption of protein from agricultural produce per head by Knibbe, ‘Hoofdelijke Consumptie’. 
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consumption causes the welfare ratio to decline from the second half of the 1820s.226 Behind 
this is the correction in food prices from these years their further increase in the 1830s, also 
due to the increase in excises. It should be evident that this is based on a pattern of 
consumption that defines the absolute lower bound. It was in no way representative of that 
of the average family in work; even for early years a complete absence of purchases of oil, 
fuel, soap, textiles and leather or shoes was far from typical (see table 8.24). However, the 
welfare ratio does make it clear that the more dependent expenditure patterns were on food, 
the more prices and budget restrictions worked to reduce expenditure on nonnecessities. In 
sum, before the 1860s real earnings at best stagnated, parallel to a degradation in the 
composition of expenditure. 
 With a view of wanting to establish the role of consumption in industrialization at a 
time when this is more likely to have acted to its advancement, we should return to the half 
century before 1913 and become more precise as regards the chronology of trend changes in 
real earnings. To this purpose these are summarized in table 8.23. Apart from various other 
noteworthy findings (such as the strong increase in purchasing power for those able to 
adopt more luxurious consumption patterns during the 1840s and 1850s), it first of all shows 
the structurally higher gains in real earnings across all series after 1860. In a period equal to 
that which had lapsed since 1814, real earnings under the AMW cost of living index 
increased by 110 percent. Moreover, since we know this to have run parallel to falling rates 
of poor relief, the change lifted all parts of the labor force from the start.227 There are several 
major implications here. One: in contrast to the British case, the Dutch transition to modern 
economic growth was paralleled by substantial and sustained advances in real wages from 
its inception. The case for a ‘pessimistic’ view can only be made with regard to the period of 
retardation leading up to it. Indeed, from the mid-1870s up to the inflationary period after 
1895 growth acted in a redistributive manner, as the ratio between indices of real earnings 
and domestic product per head increased (by some 40 points). The still wider implication, of 
course, is that the British case cannot serve as a template of the relation between nineteenth 
century industrialization and standards of living. This relation instead depended on the 
specifics of labor supply and macroeconomic demand, most specifically on the role of 
industrial exports. 
 Secondly, seen in combination with the export of manufactured goods, which table 8.19 
showed to have contributed to growth only significantly after 1880, the chronology of real 
earnings shows that the industrialization of the Dutch economy in the initial stages was 
driven by domestic demand. A moderate role for manufactured exports (contributing less 
than a third of nonagricultural growth) emerged only later and would go on to become 
more important during the interwar period. Third and finally, contrary to the still dominant 
perception on this point, most of the nineteenth century advancement in living standards 
did not presuppose collective action. The first national union (of printers) was created in 
1866, followed from 1871 by a general federation (the ANWV) of local initiatives in 
Amsterdam, Rotterdam and Utrecht. The first modern union in turn was that set up in 1894

226 The extent of the effect of course strongly depends on the interval chosen. Measured between 1824 and 1860 the decline is 
19 percent, but this already changes to plus 4 percent when the recovery of food prices before 1830 is integrated. The linear 
trend coefficient for the former period is -0.006. 

227 See figure 4.3. Only halfway through the 1880s was there a limited net increase in relation to agricultural displacement. 
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Table 8.23. Changes in real household earnings, 1814-1912 
 
  1824 1840 1860 1880 1895 1912 
 
Real earnings (1814=100) 
Adaptive 133.2 127.8 143.5 187.4 267.4 322.3 
Subsistence 130.9 121.9 128.7 159.1 227.9 265.6 
Welfare ratio 130.4 102.8 105.5 121.2 163.0 194.6 
Macro-consumption 127.3 134.5 173.1 212.6 303.2 396.3 
 
  1814-1824 1824-1840 1840-1860 1860-1880 1880-1895 1895-1912 

Change between benchmark years (%) 
Adaptive 33 -4 12 31 43 21 
Subsistence 31 -7 6 24 43 17 
Welfare ratio 30 -21 3 15 34 19 
Macro-consumption 27 6 29 23 43 31 
 
Annual growth rates (%) 
Adaptive 2.9 -0.3 0.6 1.3 2.4 1.1 
Subsistence 2.7 -0.4 0.3 1.1 2.4 0.9 
 
Sources: as in figures 8.10 and 8.11 (three-year averages). 
 
by Amsterdam diamond-cutters. For some time it not only was the tightest but even the 
largest in the country. But while all of these were important to the emergence of early forms 
of mutual insurance, before the First World War they played no role of significance in wage 
formation. Even by the time of the 1909 census, printers and diamond cutters made up a 
mere 0.9 and 0.4 percent of the labor force. Instead, real wage growth was the unmistakable 
result of labor market pressure that prevailed even in the face of accelerating population 
growth and the shock to urban labor supply that came with the reduced absorption of 
workers in agriculture from the mid-1870s. 
 The other main quantitative aspect that is highlighted by the table concerns the varying 
pace of gains in real earnings. This was clearly highest during the period of falling prices 
between 1880 and the mid-1890s. From an average of 1.3 percent per year in the previous 
two decades, annual gains increased to nearly two and half percent over the next fifteen 
years. From the middle of the 1890s and the change to structural inflation a more moderate 
pace of real wage growth returned. As had been the case in the 1820s, this large effect on 
real wage growth of a shock to commodity prices appears to have been specific to the Dutch 
economy, with its openness and the recent emergence of competitive wage pressure from 
the cities as key factors. In effect, the 43 percent increase between 1880 and 1895 measured 
for the AMW index widely exceeds parallel gains of 27, 28 and 22 percent for Germany, 
Britain and Belgium.228 Just as lagging adjustment in wage growth from the end of the 1870s 
is likely to have affected nonresidential investment negatively through expectations of 
production costs, so it is likely to have stimulated real wage growth and consumption. In 

228 Desai, Real Wages, 36 (Germany); Feinstein, ‘Changes’, 31, 264 (United Kingdom); Scholliers, ‘Real Industrial Wages’, 132-3. 
Note that the real wage gains for Belgium cited pertain to industrial workers. 
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the remaining period up to 1913, the countries mentioned on average would realize real 
wage gains of 23, 9 and 14 percent, against 21 percent for the Netherlands. Given faster 
overall growth, the downward shift from 2.4 to 1.1 per year in the Dutch case also left a 
much stronger increase in capital and profit incomes (estimated at 2.8 and 3.6 percent per 
year). As explained earlier, with a strong rise in the use of labor-saving technology, this 
distributional shift may be explained from the relative demand for capital and labor. A 
further part was the reversal of the deflation mechanism: the inability of wage bargainers 
within the bounds of existing institutions and individual contracts to internalize the 
expectation of what turned out to be lasting inflation. At the same time, the structurally 
higher gains in real earnings for Germany and the Netherlands indicate a bifurcation 
between more recent industrializers and what by this time had become high wage 
economies (see table 6.7). 
 In combination with the composition and growth of foreign trade, the chronology of 
real earnings shows that the role of demand in Dutch nineteenth century industrialization 
long revolved around change in the volume and structure of domestic consumption. The 
point does not just rest on industry. In spite of the traditionally large role of international 
trade and transport, the growth of the service sector to an overwhelming extent depended 
on the development of domestic income and trade (see table 8.7). More generally, faster 
income growth and structural change in output and employment went together with 
sustained advances in the purchasing power of labor. The most fiercely contested point of the 
British debate in the Dutch case is beyond dispute: at no point during industrialization was 
there a stagnation, let alone a deterioration, in standards of living. Instead, it was in the 
decades leading up to the growth transition that real earnings for those in work at best 
stagnated. Parallel to this, food crises cut earnings to the subsistence minimum for broad 
parts of the population and consumption deteriorated in relation to the price of staple foods. 
Apart from the macroeconomics behind labor demand growth, these effects were largely 
exogenous (being caused by the limited supply elasticity of agriculture, harvest failure and 
the Crimean conflict), but they were added to by fiscal policy. With regard to the wider role 
of consumption in industrialization these outcomes imply that while tastes may have 
shifted over the course of the eighteenth century, beyond elite circles there was no room for 
these to be effectuated. Likewise, the pursuit of higher income through enhanced labor 
input was bound to founder on an urban labor market already in a state of unabsorbed 
capacity. For the same reason, it was not changes in demand that triggered the transition to 
faster growth, but those on the side of costs and productivity. The issue that does remain 
open, however, is in what way the propensities of consumption influenced industrialization 
once it was underway. 
 
 
 Household expenditure and propensities of demand 
 
The inevitable empirical basis for such an analysis is of course the collection of household 
budgets already used in the weighting of the cost of living indices. Apart from allowing us 
to trace the evolution of expenditure patterns, their individual observations may serve as 
datapoints in the estimation of a demand system. This allows us to study the impact of 
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changes in income, prices and preferences on households’ consumption and its binding 
effect on the structure of production. The central problem in using household accounts as a 
means to assess changes in aggregate patterns of expenditure or to establish the behavioral 
characteristics of demand is their late and scattered appearance. As a result, the sample of 
available budgets is limited in number and chronological coverage. Not until the 1850s, with 
the incidence of poor relief at an unprecedented high and food prices rising as a result of the 
naval blockades engendered by the Crimean War did household accounts feature in the 
public discourse over labor incomes, fiscal reform and underemployment. Moreover, due to 
the necessary use of numerous small samples the data also suffers from heterogeneity in 
expenditure categories. 
 Gathering all budgets that have featured in the literature so far and combining these 
with newly uncovered materials taken from archival records, the overall dataset used here 
consists of 152 budgets collected from 18 different sources. To a varying degree of 
comprehensiveness these specify expenditure, household composition and the earnings of 
family members. Data appendix E delineates the basic characteristics of this dataset and the 
way in which original observations were harmonized to allow for averaging and a formal 
analysis. Starting with Brugmans in 1925 (who used abridged versions of 12 budgets from 
the 1853-63 and 1870-2 samples and stated absolute expenditure only), household budgets 
thus far have featured in the literature only as stylized evidence of low standards of living, 
not as panel data documenting changes in the pattern of consumption over time. This also 
applies to the specific study of patterns of expenditure by Van der Goot (from 1930). This 
mainly used the 1910-1 sample of budgets, the budgets gathered by Tours for 1891 and 
incidental data from a 1912 agricultural exhibition, but drew only static conclusions on the 
basis of descriptive statistics. The exception is the textbook by Van Zanden and Van Riel, 
which already used most of the data developed here in a brief survey of shifts in aggregate 
expenditure patterns.229 
 In view of the lapidary documentation of consumer choice, and before turning to a 
behavioral analysis, it makes sense to first return to the basic result on patterns of 
expenditure. These are summarized in table 8.24. This makes it immediately clear that the 
doubling of real earnings in the half century before 1913 did have the expected far-reaching 
effects on the structure of consumer expenditure. Even so, the specifics of this development 
matter and therefore warrant a closer analysis. Thus the initial increase in purchasing power 
during the 1860s and 1870s resulted in a relatively greater use of livestock products and 
tropical wares such as coffee, tea, sugar and tobacco. The joint expenditure share of these 
products went from 15 percent in the 1853-63 budgets to 27 percent in those for 1880-82.230 
The contrary movement was a sharp decline in the joint share of bread and potatoes. From 
nearly a third in the 1853-63 budgets, this declined to a fifth by 1880. However, since these 
were largely shifts within the category of foodstuffs, its overall share still remained stable at 
some 57 percent. Especially the significance of the aggregate outcome for the 1870-2 cluster 
of budgets here should be treated with some reservation. As the table shows, the average 
level of income in this sample clearly does not fit the general trend. By tabulating

229 Brugmans, Arbeidende Klasse, 160; Van der Goot, Besteding; Van Zanden and Van Riel, Strictures, 276. 

230 On the exact, more fragmented distribution on which this is based see appendix table E.4. 
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Table 8.24. Expenditure and participation patterns of working-class households, 1806-1911 (in percent)  
 
 1806 1853-63 1870-72 1880-82 1886-97 1910-11 1910-11 
Geography Brabant mixed mixed mixed mixed mixed Holland 
Holland share 0 77 10 75 63 45 100 
Nonagricultural share 0 85 70 90 91 99 100 
 
Bread 25.2 20.4 18.4 12.0 13.7 12.0 11.6 
Potatoes 12.6 11.3 13.2 8.6 5.9 4.0 4.0 
Dairy 12.1 5.7 6.3 11.0 9.2 10.7 10.9 
Meat, fat, fish  5.4 4.4 8.2 7.8 9.3 8.7 
Sugar, coffee, tea 1.9 3.4 3.0 5.6 6.4 5.4 5.2 
Flour, rice, salt 11.7 6.7 7.1 4.7 3.1 5.9 5.5 
Vegetables, legumes  4.8 3.3 6.6 3.5 2.8 2.7 
 
Foodstuffs 63.6 57.6 55.6 56.7 49.5 50.0 48.5 
Rent 8.3 10.8 14.9 15.8 16.5 14.4 15.1 
Fuel, light 14.9 8.5 11.9 9.1 7.1 6.1 5.9 
Soap, starch 1.8 3.3 3.5 2.8 0.9 2.0 2.1 
 
Clothing, shoes 10.4 15.0 8.4 12.2 15.3 11.5 11.9 
Drink, tobacco  1.8 1.7 3.4 2.3 1.4 1.7 
Other 2.3 2.9 3.9 n.a. 8.6 14.7 14.9 
All nonnecessities 12.7 19.7 14.0 15.6 26.2 27.6 28.5 
 
Total expenditure 150.50 442.23 358.84 587.36 584.30 887.91 965.68 
Cost of living 130.8 100.0 95.8 94.9 79.1 92.8 92.8 
Real expenditure 115.06 442.23 374.61 618.93 738.69 956.80 1040.60 
 
Wives working (%)    55.2 25.7 20.0 
Id. income share     7.2 3.4 2.5 
Children working (%)    34.5 24.3 22.2 
Id. income share    8.4 7.5 7.0 
Other income    10.4 6.2 7.1 
 
Total observations 2 16 10 16 38 70 38 
 
Note: the cost of living uses the AMW index. ‘Flour, rice, salt’ includes flour, rice, groats, salt and vinegar. Nonessentials are all 
recorded forms of expenditure other than food, fuel, soap and rent. As such they consist of textiles, shoes, spirits, tobacco, 
durable manufactures and services such as insurance and contributions. Participation percentages reflect shares of the number 
of families, not of income. Income shares only pertain to relevant cases, not total income. Holland and nonagricultural shares 
computed only for budgets with a known location or male occupation. 
Sources: data appendix E. 
 
the composition of the various budget samples according to geography and profession, data 
appendix E demonstrates that this is largely the effect of its much lower share of budgets 
from Holland with its higher wages and prices (in a sample of only 10) and the parallel 
dominance of observations from farming and casual labor. The exact chronology of the 
movements described therefore is uncertain. Nevertheless, from the change between the 
earliest detailed 1863-63 sample and those for the 1880s it is clear that the long term drift 
was as described. 
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 According to the microeconomic data the overall prominence of food only changed from 
the 1880s. Its expenditure share in the 1886-97 sample (which is strongly dominated by 30 
observations for 1890-1 and thus sits at the peak of deflation, with its strong effect on real 
earnings) is already 7 points lower than that for 1880-2. Indeed, the budgets from the 1910-1 
sample suggest that little changed after this, causing the full change to be defined by a shift 
from 58 percent to half of all outlays. Part of this development was that the expenditure share 
of bread and potatoes further declined (also between the 1886-97 and 1910-1 samples), ending 
up at 16 percent. The most spectacular change in this respect is the decline in the share of 
outlays devoted to potatoes, which according to the household budgets in the end is 
reduced to a third. The same process can also be deduced from aggregate data on the 
consumption of grains and potatoes, based on excise returns, harvests (net of seed) and net 
imports. This shows that the share of wheat in the consumption of wheat and rye, after having 
decreased from well over 40 percent halfway through the 1830s to less than 30 in the 1850s, 
increased in a straight line from the abolition of the milling excise.231 By the 1900s it surpassed 
60 percent. Yet the expenditure share of grains and potatoes for the average-sized household 
(calculated by multiplying per capita consumption with average family size and dividing 
through by nominal earnings) only declined after 1880. A structural component analysis 
suggests a decrease from 25 to 15 percent by 1913.232 Similarly, the caloric intake from these 
sources only declined from the 1880s. Hence, it took the low prices of the grain invasion to 
achieve an absolute decline in consumption and a concomitant decrease in the overall 
expenditure share of food. 
 What kept the path of discretionary outlays on nonessentials from being the exact 
complement to that with regard to food was the role of other necessities such as fuel, soap 
and rent. There were opposing trends here. Whereas relative expenditure on heating, 
lighting and cleaning decreased with the growth of real income (from some 12 to 8 percent), 
the share claimed by the cost of housing increased. This increase was evidently related to 
the renewal of urbanization, the lagging extension of housing capacity and resultant market 
pressure for rented dwellings. By implication, the expenditure share of rents peaked in the 
1880s and early 1890s at some 16 to 17 percent, having still averaged 11 percent in the 1850s 
and early 1860s. At the same time, regional disparities in rents increased, with rural 
expenditure shares that still varied between 8 and 9 percent in the 1910-1 sample of budgets. 
The net effect was that the sum of outlays on non-food necessities was slightly higher by the 
time of the 1886-97 budgets, but remained unchanged across the full period considered (at 
some 23 percent). 
 That leaves nonnecessities. But before addressing these it should be pointed out that it 
is incorrect to project a one-on-one relation between incentives for industrialization and the 
demand effect of consumer outlays on nonfood items only. As the history of the bread 
factories illustrates, even for products with a decreasing market share supply-side changes 
in technology (here in response to fiscal deregulation) allowed for the exploitation of scale 
effects in existing markets, with the bonus of quickening population growth. For those 
foodstuffs with an increasing claim to income the incentives for mechanized processing 

231 Detailed numbers per province for 1834-7 are given by De Vries, ‘Production’, 202. These show an average of 44 percent. 

232 Note that these numbers include grains consumed as part of expenditure on ‘flour, rice and salt’. 
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were even stronger, as is evident from the emergence of the dairy factories (which to an 
even larger extent rested on exports) and efficiency gains in beet sugar refining. Also recall 
that across the period considered food generated an average 30 percent of all industrial 
value added. Secondly, before focusing on changes in the role of nonnecessities it should be 
appreciated that the 1853-63 budgets show the consumption pattern of Dutch working 
households to have been relatively complex from an early stage. With the share of food at 58 
and that of nonnecessities at 20 percent, it was by no means equal to the staple foods-based 
pauperism that the more pessimist literature has assumed. Budget weights in cost of living 
indices for the years around mid-century projected food shares that ranged between 63 and 
69 percent, and shares for nonnecessities between 12 and 14 percent.233 Impressionistic 
versions applied even stronger assumptions, up to the point where deflation through the 
cost of rye bread alone was used. Although the evidence is limited, the same point also 
appears to hold from a comparative perspective. The dataset of household budgets for 
Britain compiled by Sarah Horrell and Jane Humphries suggests average expenditure shares 
for food for nonagricultural workers in the 1840-54 sample of 65 percent. The same number 
for nonnecessities is 14 percent.234  
 Turning to actual nonnecessities, these divide into two categories: clothing and shoes 
(which includes textiles used in self-production) and the rest category of manufactures and 
services. Since in the context of developing economies textiles are commonly thought of an 
income-elastic product, it may surprise to find that across the full period after mid-century 
their share in expenditure in fact declined from 15 to 12 percent. In view of the lower result 
for the 1870-2 sample, but to a lesser extent also for the 1880-2 budgets, some doubt may be 
cast upon the high expenditure share for 1853-63. The alternative hypothesis again is that of 
a more complex consumption pattern reached from an early stage, which would fit the 
preceding decline in the relative price of textiles (and would imply an elasticity greater than 
one). Income and price elasticities have to make clear what was going on, but even when 
taking the result for 1880-2 as the lower bound the shifts are not large. And on the basis of 
the larger 1886-97 and 1910-1 samples a decline seems certain to have occurred from the 
1890s. This is different for the remaining category of nonnecessities, since their share in 
outlays increased throughout in a clear relation with income, with a total shift of 11 to 12 
percent of expenditure. Here was a strong demand effect that was wholly new. The final 
observation is that there is little sign of an ‘urban demonstration effect’: the separate results 
for Holland in the 1910-1 sample are very close to those for the sample as a whole. In the 
budgets for 1886-97 the expenditure share for clothing in Holland is slightly higher, but the 
largest difference concerned rents. As observed earlier, claiming over a fifth of outlays these 
were much higher in the west.235 
 Before using formal analysis to pick the consumer revolution of industrialization 
further apart, the intermediate conclusion on demand effects is that these were concentrated 
in the modernization of the food industry, in services and in the production of durable 

233 See appendix table F.1. 

234 Horrell, ‘Home Demand’, 569. This is the unweighted average for mining, factory, outwork and unspecified (it excludes 
trades); also see Horrell and Humphries, ‘Old Questions’. 

235 Of the 38 budgets in the 1886-97 sample 16 pertain to Holland. Separating the results accordingly returns expenditure 
shares for clothing and shoes of 16 and 14 percent, and rent shares of 23 and 10 percent. 
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manufactures. They most likely did not have a strong or lasting effect on textiles and it is 
easy to see the stagnation in this sector before the higher export growth from the mid-1890s 
in relation to this (see tables 8.8 and 8.19). As explained, income and population growth 
allowed for investment in new processing technology even in the case of products with a 
declining share in outlays. But the causes of modernization in such cases did not rest with 
the structure of demand. Lastly, the final two samples of the household budgets also inform 
us on labor participation. And since it has been suggested that the choice of hours made in 
the context of the household economy might have been a force behind the evolution of 
consumption this is an issue worth considering. What the limited data show is that the 
participation of women and to a lesser extent that of children swiftly declined from the 
1890s. Even though more than half of all women and a third of all children in our budget 
samples worked, even initial income shares for both groups were by no means high. Wage 
gaps partly account for this, but the gap between numbers and earnings is too large for the 
choice of hours not to have been the dominant force: women and children by the 1890s 
worked to a limited extent and we do not know from which level this had come down. Even 
so, the household budgets suggest that at least in subsequent years participation did fall. 
This trend in turn is in line with a general drive towards shorter working hours. While we 
lack detailed numbers, the 1890 State Committee inquiry into working conditions and the 
annual statistical survey (the Jaarcijfers) provide estimates that take daily fulltime industrial 
hours from roughly 12 in 1850 to 10 in 1913.236 The point of all this, of course, is that at least 
during the late Dutch growth transition leisure preference and the production of Z-goods in 
the shape of hygiene and early education invested in children with a growing chance of 
survival reduced rather than enhanced industriousness. In short, labor supply decisions 
attenuated rather than enhanced the general demand effects of population and income 
growth. 
 
Expenditure patterns show us the outcome of household decisions on consumption for each 
sample of budgets. What they do not tell us, however, is in which forces the choices 
observed originated. For this we need a formal analysis of behavioral propensities. This 
allows the various changes over industrialization that influenced demand to be identified. In 
this way, the structure of expenditure is explained from income, prices and household 
characteristics.  Since budgets that include observations on the participation of women and 
children only start from 1886, this aspect cannot be part of a general estimation. The use of a 
more limited sample in turn would preclude taking on board price effects, which are an 
essential part of demand analysis. The total sample of household budgets is spread across 14 
years between 1853 and 1910-1. When reduced to those specifying the distribution of earnings 
only four remain. Moreover, these pertain to moments when the participation of women and 
children was already lower (1886, 1889, 1890 and 1910-1).237 Similarly, the influence of self-
provisioned or free commodities and rents cannot be asserted across a longer interval. At least 
by the time of the two final samples the incidence of income in kind also seems to have been 

236 JKN (1899), 60-1; Smits et al., Dutch GNP, 23-4; Vermaas, ‘Real Industrial Wages’; also see Van der Veen, ‘Arbeidsduur’. 

237 In effect, estimation of the model below for this limited sample returns only small effects of the participation of children on 
the expenditure shares of bread. The same data problem applies to the possible inclusion of the man’s age as a measure of the 
life cycle (which is likely to be collinear with family size at lower ages). This also only influences budget shares for bread. 
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relatively low, but this may also be the result of the urban bias in both samples. In the 1910-1 
sample of budgets such forms of income were only relevant in six cases, of which five 
pertained to the cultivation of vegetables and one to the provision of bread from the farm and 
the sale of milk from privately held livestock.  
 Since its emergence, demand analysis has seen the use of a wide variety of specifications 
to capture the propensities of consumer behavior. Early efforts typically explained aggregate 
quantities from expenditure and prices (in double log form). In his groundbreaking 1954 
Measurement of Consumer Expenditure and Behaviour, Stone applied an adapted version of this 
general form to aggregate time-series data for 48 categories of food consumption in the U.K. 
between 1920 and 1938. Later variations were the linear expenditure system and the translog 
model. However, since more accurate cross-sectional data on consumer demand typically 
comes in the shape of household budgets specifying expenditure rather than quantities, this 
approach over time has shifted to the estimation of what are known as Working-Leser curves 
(after the authors who first explored this functional form). These relate budget shares linearly 
to the logarithm of outlays. This is also the basic form that is used in the classic study on Engel 
effects by Prais and Houthakker.238 It has the benefit of satisfying the adding-up constraint 
across the goods consumed, even when estimated equation by equation.239 The principal 
limitation of this approach in turn of course was that it could be applied to cross-sectional data 
only, precluding the determination of long-term parameters and making it difficult to capture 
the influence of prices. To accommodate this problem Deaton and Muellbauer in 1980 showed 
that the basic form could be extended to include the effects of prices without losing the 
generality of earlier models. The result was ironically coined the ‘almost ideal demand 
system’, which has since been widely used in applied studies.240 Concretely, the AIDS explains 
budget shares of the i-th commodity from the logarithm of total household expenditure 
corrected for the overall price level, and summations of own- and cross-price effects (in logs) 
and structural variables. Thus: 
 
 

 

wi = α i + β i ln(x /P) + π ij ln p j + γ ikk∑j∑ nk  (8.9) 

 
where w denotes expenditure shares, x is overall expenditure, P is an index of the general price 
level, p is the price of the j-th good, and n captures characteristics of the k-th household. Since 
it can also be shown that P is a linear function of individual prices, it is proportional to any 
geometrically weighted price index when prices are relatively collinear. Such an index can be 
calculated without prior information on parameters, so that (8.7) becomes straightforward to 
estimate. Income elasticities in this model are equal to: 
 

 

 

εi = 1+
β i
wi

 (8.10) 

 

238 Prais and Houthakker, Analysis. 

239 Deaton and Muellbauer, Economics, 19. 

240 Deaton and Muellbauer, ‘Almost Ideal Demand System’; Economics, 75-6. The number of development studies here is sheer 
endless; the only application using nineteenth century data is Horrell, ‘Home Demand’. 
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The implication of this formula is that elasticities must be calculated for a specific value of wi. 
Usually, this is taken to be the mean budget share between samples. However, since the key 
phenomenon of consumption over industrialization is a structural shift of budget shares, the 
value halfway between the 1853-63 and 1910-1 samples and that for the earliest budgets here 
were used in a parallel manner. The definition of price elasticities is more differentiated. The 
uncompensated (or Marshallian) demand curve delimits how demand changes when prices 
change, holding money income constant. The Hicksian demand curve describes the same 
shift, but with real income held constant. By implication, the Marshallian number combines an 
income and a substitution effect, whereas the Hicksian isolates the latter. The uncompensated 
price elasticity is given by: 
 

  

 

εij =
π ij − β iw j

wi
−δ ij  (8.11)  

 
Where ijδ (which is known as the Kronecker delta) is equal to 1 if i is equal to j (own-price 

elasticity) and 0 in all other cases. Since differences between the values found for both forms 
were limited (with maximum parameter shifts of between 0.15 and 0.18 for clothing, rent 
and other manufactures) we will leave the Hicksian elasticities unspecified and concentrate 
on the total effect. 
  Given the limitations to the information contained in the budgets, the only other 
regressor besides expenditure and prices is family size. With a different number of mouths to 
feed and clothe from a given income, the structure of consumption is likely to be adapted. In 
fact, Ernst Engel’s original finding was not just that expenditure shares for food declined with 
income (and hence formed an indirect measure of welfare), but also that these were higher for 
larger families. However, using just the number of people in the household to account for this 
effect would be strongly distorting, as a family with children would be much better-off with 
the expenditure of the same number of adults. This can be recognized by expressing family 
size not as the number of persons, but as the number of adult equivalents, with children and to 
a lesser extent females only counting fractionally. There are several sets of weights that have 
been used, with most based on the estimated minimum of the caloric food intake in 
development situations. However, the most well-known weights that are also most widely 
used in demand analysis are those of the Amsterdam scale introduced by Stone and it is this 
that is applied here.241  
 Estimates of the Deaton-Muellbauer demand system are reported in table 8.25. The 
dependent variable is the expenditure share for each commodity. It is explained from the 
weighted size of each household, the log of total real expenditure and the log of annual prices

241 The Amsterdam scale of equivalence has the following coefficients (Deaton and Muellbauer, Economics, 193): 

 Age group Male Female 
 under 14 0.52  0.52 
 14-17 years 0.98  0.90 
 18 years and over 1.00  0.90 

On the numbers and effects of alternative distributions such as those used by Allen (‘Great Divergence’, ‘Poverty Lines’) and 
Humphries (‘Lure’) in the construction of welfare ratios see data appendix F. 
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for the good in question. In the latter case, consumption weights were used to construct 
composite series that match the harmonized categories of expenditure in the budgets. Total 
outlays including any deficit incurred were taken to represent total income available for 
expenditure. As should be apparent, the final estimates are parsimonious and do not include 
cross-price effects. The reason for this again is given by the very limited number of years for 
which budgets are available (14). In combination with strong collinearity in prices this results 
in strong distortions in the parameter estimates. In addition, apart from own-price effects 
virtually all of these are lacking in statistical significance. The budget samples before 1910-1 
are also too limited to introduce dummy variables in order to capture the effect of the man’s 
occupation, as was an effort pursued (with limited effect) on the basis of the much broader 
data in the British case. What could be explored were possible behavioral differences between 
the successive samples. 
 On the whole, the estimated demand system produced strongly plausible income and 
own-price effects. Income elasticities are spread across a credible range with a distribution that 
matches the nature of goods. As such, they classify dairy, clothing and ‘other nonnecessities’ 
as luxuries and all other goods as necessities, of which bread, potatoes and ‘flour’ (a composite 
that also captures rice, barley, salt and vinegar) have the lowest values. Measured at the mean 
expenditure share of the 1910-1 sample, potatoes come very close to being an inferior good 
(that is, with an absolute decline in consumption in relation to a rise in income). Similarly, 
own-price parameters are mostly negative, with an elastic response to price shifts for potatoes, 
dairy, sugar, housing, clothing and other manufactures. The shared characteristic of these 
items was that some discretion over expenditure existed or substitutes were available. Moving 
house as a strategy in times of hardship, which has been documented for Britain in the 1890s, 
seems to also have applied in the Dutch case.242 Given the rising rents triggered by renewed 
urbanization, this may account for the pressure on the lower part of the market that peaked in 
the 1880s. The more inelastic nature of other forms of expenditure in some cases may be 
explained from the fact that expenditure was unavoidable (especially for bread and the total 
consumption of food). In others, however, it most likely is the broad coverage of the 
expenditure categories imposed by the budgets that accounts for low or even positive values. 
‘Meat’ for instance also contains cheap fat. It is not by chance that the explanatory power of its 
regression is very low, just as the distinct course of prices for tea and coffee is likely to have 
reduced the impact observed. 
 A closer interpretation of the estimation results starts by isolating the effect of the number 
of people in the household. This operated in the expected direction: the more people, the 
greater relative outlays on necessities as such as bread, total food and especially potatoes. At 
the same time, expenditure on more costly foods such as dairy and especially that on services 
and manufactured goods was reduced in larger families. However, this effect does not appear 
to have applied to clothing and shoes (even though the effect is insignificant), which might be 
explained from the influence of a necessary minimum per head. There are likely to have been 
scale effects in the consumption of fuel, oil and soap, but the much larger parameters for staple 
foods ensured that remaining resources for nonnecessities were lower. Still, these are only 
effects that reflect differences in dependency across households; there is no ground for 

242 Roberts, ‘Working-class Standards’ as cited by Horrell, ‘Home Demand’, 586. 
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emphasizing trend effects. Between the population counts for 1815 and 1909 there was no 
more than a 1 percent change in the effective size of households, and this fully materialized 
before the 1860s. 
 With regard to the indisputably dynamic forces of prices and income, a more detailed 
analysis of the parameter values found must first address a preliminary issue: to what extent 
are these consistent across the budget samples used? Or put in econometric terms, can 
behavioral ‘fixed effects’ be established? The inclusion of dummy variables per sample 
showed no such effects, as all parameters were small, carried irregular signs and were 
insignificant.243 This implies that no shift in behavior (or ‘tastes’) with regard to income or 
prices can be found for the period after 1853-63. As explored by Shammas and De Vries, there 
is broad evidence to suggest that an industrious revolution in the productive organization of 
the household that began in the late seventeenth century ‘by the second half of the eighteenth 
century had structurally changed the composition of consumption.’244 However, at least in the 
Dutch case this shift seems to have been completed long before renewed industrialization (or 
at least before the mid-nineteenth century, when budget data becomes available). As phrased 
by De Vries,‘ it created the context in which nineteenth century industrialization unfolded, 
rather than being itself a creation of that sequence of events.’ Nonetheless, it was the change in 
income, based on productivity growth, and the course of prices during industrialization that 
determined the nature and extent of the shift in the volume and structure of consumption 
observed here. 
 A striking aspect of the income effects measured for individual categories of expenditure 
is the close similarity of a number of values with those found for Britain between 1787 and 
1854, and the differences for others. Whereas income elasticities for food as a whole, flour, fuel 
and soap are very close, those associated with the robust estimates for bread and potatoes are 
lower, while early Dutch values for dairy, rent and other nonnecessities are higher.245 A 
second general aspect is the shift in elasticities over the income range. As household reactions 
are measured across different parts of the demand curve, propensities are open to change. This 
process evidently persisted, as nineteenth century elasticities differ from those established for 
later periods. In twentieth century estimates, dairy products for instance no longer register as a 
luxury but as income-inelastic. The dominant effect here is that the elasticities for bread and 
potatoes further decreased (the early elasticity for ‘other nonnecessities’ pertains to very small 
expenditure shares). The implication of these findings is that the drift in the composition of 
consumption away from staple foods was relatively strong. On the side of nonnecessities this 
interacted especially with other manufactures, dairy and—given the outcomes in consumption 
patterns observed—probably also with meat and tropical groceries. Given its measured 
elasticity, the fact that budget shares for clothing failed to increase raises the question why this 
should have been so. 
 Lastly, there is the interference of price effects with those of income. The AIDS estimates 

243 Of course, due to the limited size of especially the earliest samples the evidence here is thin. The small number of years in each 
sample also precludes subjecting the full model to a Chow-test on structural change. There are for instance only four years in the 
1886-97 sample and one in that for 1910-1 (the average of both years). 

244 Shammas, Pre-industrial Consumer; quote from De Vries, Industrious Revolution, 177. 
245 The estimation results for soap and starch are not reported in order to fit table 8.25 on a single page. The respective income 
elasticities are 0.85 and 0.92. The Dutch own-price elasticity is -1.19. 
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of own-price elasticities suggest that expenditure on bread and food as a whole was relatively 
insensitive to prices, reflecting the central role of the former and internal substitution effects in 
the latter. As noted, opposite to this stood strong effects with regard to potatoes, dairy, sugar 
and manufactured goods. Here the explanation, by contrast, must rest on the discretionary 
nature of expenditure. The point with regard to actual price effects, however, is that these 
evidently depended both on behavioral propensities and the course of prices. Unlike the path 
of income, the latter differed between expenditure categories. Moreover, full insight here is 
restricted by a lack of knowledge on cross-price effects. Hence, in exploring the direction and 
extent of actual price effects we can only combine shifts in prices with the elasticities found to 
sketch the principal changes. 
 This brings us to the key question: in what way do the above results help us to explain the 
shifts in consumption from prices and income? To find out, table 8.26 uses the estimated 
demand system to replicate the budget shares of the various categories of expenditure for the 
average-sized nonagricultural household. The latter aspect is based on the strong urban bias of 
the budgets (even the few rural budgets are for inhabitants of villages) and its influence on 
consumption patterns. The simulations start from the values for 1853-63 and replicate those for 
1886-97 and 1910-1. To this effect actual price and income data are first used, followed by 
simulations that hold prices constant so that the role of income and prices becomes clear. Of 
course, the absolute level of budget shares in a number of cases is imprecise. This is especially 
so for the earliest period and in the case of categories with a low explanatory power of the 
underlying regressions. The fit of the predicted values relative to the average budget shares 
observed in fact strongly improves over time, as the number of observations on which the 
model parameters are based increase.  
 Yet the point of table 8.26 does not concern the absolute accuracy of the predicted values, 
but pertains to the differences between the two simulations. These first of all show that income 
growth was the dominant force behind the drift of consumption patterns. Without changing 
prices this clearly persists and for the majority of observations the differences between both 
simulations are small. However, there are a few important exceptions to this general 
conclusion. Thus, from the 1886-97 sample forward the budget shares for bread and ‘flour, 
rice, salt’ (an expenditure category likewise dominated by grains) under actual prices are 
significantly lower than they would have been under 1853-63 prices.246 As this sample falls at 
the end of the period of deflation (of the 38 observations 30 pertain to 1889 and 1890, 5 to 1886 
and 3 to 1897) it reflects expenditure patterns at a low price level in general. But while both 
prices for manufactures and staple foods strongly declined, the price-inelastic nature of bread 
caused the effect of the grain invasion to be lower budgets shares than those that would have 
been realized with more costly grain.  
 At this point we may return to the claim by O’Rourke and Williamson that Heckscher-
Ohlin effects from bulk trade with the New World (facilitated by transport technology) not 
only reduced the claim of agriculture on resources but also facilitated mass-consumption.247 
In relation to the evolution of Dutch consumption this is an overstatement, since the larger 
force was endogenous income growth. But the effect was of importance even so. The other

246 The dispersion in simulated values for meat again is most likely due to the very low explanatory power of the regression as a 
whole and that of income in particular, causing price effects (which are significant) to dominate (see table 8.25). 
247 O’Rourke and Williamson, ‘Factor-Price Convergence’; Globalization and History; ‘When did Globalization Begin?’ 
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Table 8.26. Simulating the impact of changes in nonagricultural household income, 1853-1911  
 
 actual prices 1853-63 prices 
 
 1853-63 1886-97 1910-11 1886-97 1910-11 
 
A. Household earnings (guilders per year) 
Budget earnings  442 584 888 584 888 
Sample family size  6.21 6.08 5.07 6.08 5.07 
Average family size  4.87 4.89 4.85 4.89 4.85 
Consumption equivalence 3.68 3.69 3.67 3.69 3.67 
Size-adapted earnings  411 572 864 572 864 
Cost of living (1814=100)  85.4 67.6 79.3 67.6 79.3 
Real earnings  481 846 1089 846 1089 
 
B. Simulated expenditure shares (%) 
Bread  19.9 13.0 11.8 15.6 13.4 
Potatoes  9.0 5.7 4.2 5.9 4.2 
Legumes  3.9 3.3 2.8 3.3 3.1 
Flour, rice, salt  7.6 2.9 2.7 6.3 5.6 
Dairy  8.7 10.4 11.1 10.9 12.2 
Meat, fat, fish  6.7 8.2 9.4 6.5 6.5 
Coffee, tea, sugar  5.0 5.8 5.4 4.0 3.6 
All food  60.8 49.3 47.4 52.5 48.6 

Fuel, light  7.9 6.8 5.9 6.2 5.5 
Clothing, shoes  12.3 14.9 12.5 14.2 15.1 
Other nonnecessities  0.4 10.9 16.2 11.0 16.1 
 
Notes: all simulations use three-year averages. Expenditure shares are predicted values for the average-sized nonagricultural 
household according to the estimated demand system using earnings, prices and family size for the years stated. Earnings are 
those of data appendix G (nonagricultural); the cost of living is that of the AMW index. The sum of equivalence values per 
household is calculated according to the procedure developed in relation to the welfare ratio of figure 8.11 (data appendix F). 
Sources: table 8.25 (parameters); data appendices E (budgets), F (consumer prices) and G (household earnings). 

 
price effect worth calling attention to is that with regard to the composite category of clothing 
(which includes textiles and leather). Here budget shares after 1890 under actual prices were 
lower than they would have been under 1853-63 prices. The reason is the reverse of that with 
respect to farinaceous staples: during the inflationary period between the mid-1890s and the 
early 1910s weighted average prices for this category increased much more strongly (by over 
40 percent in fact) than those for other manufactures, which remained stable. In combination 
with a price-elasticity of -1.96 this resulted in a negative effect that outstripped that of income. 
In sum, the principal own-price effect was that with regard to the cost of bread and flour in the 
phase before the mid-1890s. As is evident from the overall budget share of food, this increased 
the room for discretionary expenditure. Where under 1853-63 prices this would have been 53 
percent of outlays in 1886-97, its predicted value with actual prices was 49 percent. During the 
next phase, differential shifts in relative prices and high elasticities caused the upward shift in 
expenditure shares for other manufactures to persist, whereas that for textiles declined. The 
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renewed growth of production in this sector thus appears to have been dominated by exports 
(tables 8.8 and 8.19). 
 
Dissimilar to the mechanisms of the British Industrial Revolution, the consumption effects of 
Dutch industrialization among working households did not depend on collateral changes 
such as that in the labor supply of women and children or the degree of self-provisioning, 
which were closely related to the dynamics of occupational structure and urbanization. In 
both instances, structural changes in the British case had a negative impact on nonessential 
expenditure shares, whereas similar late nineteenth century shifts in the Dutch case appear to 
have had very limited effects; a conclusion to which it should immediately be added that data 
on this point comes late and we are uninformed on earlier changes.248 Nor did structural 
change in consumption rely on the income distribution having become more unequal, which 
in the absence of a more significant rise in household income in the British case seems to have 
been the force that sustained the domestic demand for more costly foods and manufactured 
goods before the 1850s.249 Instead, based on a structural shift in urban labor demand and the 
absence of an agricultural sector with strongly diminishing returns, there was a sustained 
increase in the real earnings of laboring households from the 1860s. It was this that formed the 
principal force behind the drift in the volume and composition of consumption. With growth 
in a limited volume of industrial exports only accelerating from the 1880s, it in turn made 
Engel-effects a key mechanism of industrialization. But even for income-inelastic products 
where these did not apply, the fiscal liberalization of markets and faster growth of income and 
population resulted in economies of scale that allowed for the adoption of new production 
technology. Ironically, the inability to agree on an income tax before its piecemeal introduction 
in 1892-3 contributed to this process, as it kept fiscal capacity from moving with the growth of 
wage income.250 As a result, pressure for the realization of social overhead focused on local 
government; there was an implicit trade-off with the growth of consumption and its wider 
effects on this point. 
 
 
 8.7. From industrial catch-up to diversified growth 
 
What then can we say about the driving forces of Dutch industrialization? First of all, so long 
as its defining characteristics are not narrowed down to individual aspects of the British 
template, there can be no doubt that the process which Simon Kuznets famously coined as 
‘modern economic growth’ in the case of the Netherlands got underway from the 1860s. Not 
only did the growth of income and output accelerate in overall and per capita terms, but a 
variety of fundamental economic changes may be traced to these years. As its reconstruction 
at the sectoral level has established, a growth of production that exceeded that in population 

248 Horrell, ‘Home Demand’, 591. Also see Shammas, Pre-industrial Consumer, 145. 
249 Williamson, British Capitalism; Allen, ‘Engels’ Pause’. 
250 As may be deduced from figure 7.6, the order of magnitude of this effect between the preceding 1864-5 fiscal reforms and the 
early 1910s was in the order of 6 percent of initial household earnings. Evidently, the scope of income growth as such was much 
larger, but with the overall tax burden falling from 9 to 7 percent of domestic product, it did matter to fiscal capacity. 
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prevailed from 1814 forward, defining the Batavian period as a turning point in economic as 
much as in institutional terms.251 Yet during the first half century that followed, the features of 
economic development failed to match those of a ‘sustained increase in per capita or per 
worker product, most often accompanied by an increase in population and usually by 
sweeping structural changes.’252 After a postwar recovery that was driven by the restoration 
of trade and lower prices for especially grains came a period of slowing growth in all but 
agriculture. In spite of an elaborate system of protection based on colonial markets, this 
slowdown was associated with rising poor relief, declining population growth, diminished 
rural-to-urban migration, stagnant fulltime real wages and a degradation in the quality of 
consumption that was enhanced by the exogenous food crises of the 1840s and 1850s. Building 
on a long-term decline in urban competitiveness, its causes were a further shift in comparative 
advantage as a result of waning protectionism, industrial deflation that changed the terms of 
trade with agriculture, an effective lack of mineral endowments, a failing adjustment of urban 
labor markets and the policy reaction to the fiscal crisis of the early 1830s triggered by the 
Belgian secession.253 
 The principal aspect of economic development after 1860 was that a combination of 
endogenous and external forces caused practically all of these features to change. Thus we not 
only find faster income growth, but also output shares shifting in favor of the urban sectors, a 
higher growth of nonagricultural labor demand, a structural increase in the industrial use of 
coal (and in the energy-intensity of production more generally), higher rates of saving and 
investment and a renewed acceleration of population growth from the 1859 census forward. 
By the same token, poor relief as a measure of the underutilization of labor declined, while 
growth in product per worker in industry sharply increased. Halfway through the 1870s, 
stalling returns in agriculture and urban wage pressure caused the labor market equilibrium 
to shift to a release of rural labor, a change that was enhanced by the effects of the grain 
invasion after 1880. From the 1890s, this was supplemented by higher growth in capital 
inputs and a resultant push in technological change. This process, in turn, was concentrated 
in the general electrification of power sources and in industries such as chemicals, utilities 
and all forms of engineering. 
 But while these trends fit Kuznets’ list of commonalities, the mechanisms of the Dutch 
growth transition were strongly specific. Thus, at the macroeconomic level little of it can for 
instance be explained within the bounds of neoclassical growth theory. Contrary to its basic 
assumption of exogenous factor accumulation, the growth of labor and capital inputs clearly 
was endogenous. Likewise, its expectation of factor productivity as the driving force of 

251 As noted, the notion of the events of the Batavian period and the decline of Napoleonic rule as pivotal also applies with regard 
to demography. Where all analyses agree on a rough overall standstill before 1795 (after an actual decline in the west before 1750) 
and the counts for 1795 and 1815 suggest an intermittent growth of 0.3 percent per year, population numbers increased by 1.2 
percent per year up to the 1829 census, a pace that would not again be equaled until the 1880s (data appendix A). 

252 Kuznets, Modern Economic Growth, 1. 

253 As explored in chapter 6, labor markets did adjust imperfectly (poor relief increased, but rural-to-urban migration declined). In 
the absence of inflation this expressed the lack of coordination mechanisms to resolve the downward nominal inertia typical of 
wage formation. Moreover, fiscal policy added to the effect through the high western cost of living, while agricultural productivity 
also affected the rural-to-urban equilibrium. Thus ‘labor market failure’ here is not shorthand for the assumption of comparatively 
high (real) wages that was the focus of criticism in the wake of Mokyr’s analysis (Industrialization). 
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long-term growth and an initially stronger role for inputs has little apparent relevance. The 
Dutch transition started with higher growth in industrial productivity that contributed 
slightly more than that in factor inputs, while the latter continued to dominate from the 
1880s.254 These findings illustrate that accumulation was strongly connected with the 
allocation of factors of production and hence (on the side of capital) to the choice of 
technology. This, of course, is the essential point of structuralist development theory and it 
explains its emphasis on prices and the working of markets. Yet shift-share analysis showed 
that the typically largest deadweight productivity gain from structural change (that is, from 
the shift of labor between agriculture and the urban economy) in the Dutch case was in fact 
limited. At its peak in the 1880s it accounted for no more than a quarter of the growth in 
overall productivity. The explanation here comes from the comparatively low share of 
agricultural employment that had already been realized and the limited productivity gap 
between largely specialized farming and the urban economy. Both in turn were a clear 
legacy of early modern development.  
 A further principal macroeconomic feature of Dutch growth from the 1860s concerns the 
fact that on the side of demand it was driven by domestic forces. Concretely, it was the 
increase in the real earnings of laboring households that provided developing industries with 
markets of a sufficiently large scale to allow for investment in capital-intensive production 
technology. Under any deflator with credible expenditure weights, real wages between 1860 
and 1913 more than doubled. This also generated significant Engel-effects, which changed the 
structure of consumption in favor of manufactured goods and services. From a comparative 
point of view all this of course differs strongly from the role of labor income in the British 
Industrial Revolution up to mid-century. There, a comparative advantage in the export of 
manufactured goods (especially textiles), driven by an elastic labor supply and cheap coal, 
provided the dominant source of demand.255 With wage growth lagging and a more unequal 
distribution of income, growth in domestic consumption was mainly driven by factor incomes 
with a much lower propensity to consume.256 Indeed, no development in domestic markets 
could possibly explain the fact that by the time of the 1851 Crystal Palace Exhibition Britain 
had more mechanized spindles, produced more pig iron and had a greater capacity of steam 
power than the rest of Europe combined. 
 In the Dutch case, the strongest contribution of exports to growth as such prevailed 
during the period of colonial trade-led growth before the 1860s. Growth in the limited part of 
exports that consisted of industrial goods in turn only contributed to industrialization from 
the 1880s. And whilst their share in the value of exports increased, by 1913 it still stood at a 
meagre 38 percent. As documented in chapter 4, this was half the value that held for Germany 
and Britain and as such stood much closer to those for late developers such as Spain, Sweden 

254 See tables 8.4 and 8.6. During the 1860 to 1880 benchmark interval, total factor productivity contributed 53 percent to the 
growth of domestic product. After 1880 this declined to 36 percent. 

255 Crafts, British Economic Growth, 141-52. On the fact that English city growth almost consistently exceeded 2 percent per year 
from the 1770s see Williamson, Coping, 22. In the Netherlands, the same level of urban growth was only realized from the 1879 
census forward. 

256 The reverse implication here of course is a higher average propensity to save, relaxing the restraints to investment. On 
enhanced income inequality across British industrialization see Williamson, British Capitalism and Allen, ‘Engels’ Pause’. 
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and Italy.257 What this shows is that the role of home demand and living standards that has 
been established for the British case was by no means typical of nineteenth century 
industrialization. Instead, it depended on labor markets, productivity gaps, endowments, 
transport technology and the nature of the comparative advantage in foreign trade. 
 Events at the sectoral level give wider expression to the same notion that economic 
development after 1860 was fundamentally different in a way that was specific to the Dutch 
case. Developments in agriculture in this respect are a complicating factor, as high output 
prices caused a strategy of intensification to persist; a strategy that had been dictated by the 
combination of population growth and quasi-fixed land inputs. As noted, although stagnating 
returns and declining export growth held from the 1860s, it was urban wage pressure from the 
1870s and falling output prices after 1880 that reduced the absorption of a swiftly growing 
rural labor force. Only a further enhancement of specialization and an intensification of capital 
and knowledge allowed the sector to realize structurally higher growth in productivity and 
output from this point forward. 
 By contrast, output growth in services did increase from the 1860s, if initially by a limited 
margin. Moreover, before the 1890s (by which time the increase in industry was faster) the 
service sector also was the largest source of growth in nonagricultural employment. Its 
differentiated nature made that there were several mechanisms behind these trends, each with 
a specific timing. Initial output gains were driven by domestic trade and transport, followed 
by higher returns in housing. Of these, the latter was directly related to the process of renewed 
urbanization from the 1870s. The former can be seen in relation to the institutional reforms of 
the 1850s and 1860s and their effect on interregional trade. More generally, the contribution of 
services included externalities from which other sectors profited, not only in transport but also 
in communications. The reform of the post- and telegraph services and its effect on 
commodity and money markets in this respect was instrumental. In later years, the forces 
behind higher service sector growth further diversified. International trade and transport, 
finance and the income-elastic personal services focused upon in development thinking 
became more important. Principal forces behind these changes, in turn, were the higher 
welfare level reached, adaptation to the now private exploitation of the East Indian colonies, 
and the effect on trade and transport of German economic development. Even though their 
measured performance is given to large swings, the national accounts suggest that this 
combination of events led to the fact that services, too, experienced a larger acceleration in 
output growth only from the 1880s. 
 It is the path of industry that modifies this image of the dynamics of growth based on 
agriculture and services alone. After having dominated the preceding slowdown, growth in 
industrial value added expanded at a much higher rate from the 1860s. Indeed, a swifter 
expansion of production is found for practically all industries. This spread, and the fact that 
the supporting estimates were constructed independently also form the reason to believe that 
the change observed is robust. The main force responsible according to the national accounts 
and the occupational censuses was emerging strong growth in labor productivity. Although 
inherently difficult to prove, the most likely explanation on this point rests with more closely 
integrated urban markets, enhanced competition and scale effects that had been triggered by 
fiscal reform and the associated liberalization of trade, production technology and transport. 

257 Crafts, British Economic Growth, 60. For the last three countries exports shares were 24 (twice) and 28 percent. 
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As such, the dominant mechanisms of industrial growth at this stage still had less to do with 
the Solowian role of technology in relation to capital-intensity, but everything with simple 
Smithian effects of larger markets. Parallel forces were the reversed deflation in output prices 
that removed the previous permanent pressure on margins and the falling price of imported 
inputs in which the economy was lacking on account of natural endowments. Being the result 
of technological change in transport and the abolition of the excise on coal, this strongly 
reduced comparative costs. 
 With a slower pace of growth in output and productivity, industrial performance again 
changed from the end of the 1870s. This first of all raises the notion of the initial institutional 
changes as an incidental shock with diminishing effects on growth. The deceleration that 
ensued in fact already started with an international slowing of growth in manufacturing in the 
wake of the 1873 crisis. Followed by a steep deflation of output prices, this had been triggered 
by the speculative creation of excess industrial capacity and unsustainable financial ventures 
in especially Germany and the U.S.  But whereas this retrenchment elsewhere persisted across 
the 1870s, in the Dutch case a sharp recession in especially construction was followed by more 
resilient growth in manufacturing and a stronger expansion in construction. This, in turn, was 
the corollary to large infrastructural investment and the specific timing of a higher pace of 
urban growth. It was only from the 1878-9 turn in the trade cycle that manufacturing growth 
further declined, while output in construction stagnated after 1886 as the extension of the rail 
network was completed. The composite effect was that industrial growth declined from four 
to two and half percent per year. The principal explanation here has to come from the return 
of a persistent fall in output prices. This renewed the problem of downward pressure on 
marginal costs in a situation that was still marked by cost disadvantages, especially in relation 
to the rising German economy. While the effects of the deflation in grain prices on the cost of 
living and consumer demand at this time in the Dutch case were comparable to those of the 
1820s, it was this context of a still stronger fall in the return on manufactures that caused the 
impact on production to differ. The general result was to put the real cost of production per 
unit in industry on an upward sloping path. The boom-bust cycle in construction further 
added to these effects. 
 The final shift in industrial performance emerged from the later part of the 1890s. At least 
since the 1968 survey of industry after 1850 by De Jonge, the last two decades before World 
War One are held to have been characterized by a higher rate of capital formation in 
machinery and a resultant push in technological change. The 1989 reconstruction study of 
capital formation by Albers has confirmed this.258 As an analysis of expectations of prices and 
production costs showed, the principal incentive behind this was a structurally higher level of 
the real unit cost of labor. Falling prices and lagging adjustment in wage growth had caused 
these to increase during the 1880s. From the mid-1890s, industrial output prices increased, but 
the combined trends in wages and productivity kept the cost of labor from returning to the 
low values of the 1860s and 1870s. At the same time, contrary to De Jonge’s original notions 
output growth accelerated to an only very limited extent. The explanation for this combination 
of findings is threefold. First, machinery investment and electrification in particular became of 
macroeconomic significance later than thought. In 1900 only 2 percent of the 1913 capacity of 

258 As table 8.12 showed, the growth rate of gross capital formation in all machinery and equipment changed from 3 percent 
per year before the mid-1890s to over 5 percent up to 1913 (Albers, Machinery Investment, appendix table A-2). 
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electric engines in construction and manufacturing had been installed and only by the latter 
year did this surpass that of all steam engines. Secondly, between the mid-1890s and 1913 the 
revolutionized fast-growing sectors still only generated between 14 and 22 percent of 
industrial value added, causing the impact of their expansion to be modest. And third, now 
that prices stabilized the real cost of labor, its industrial absorption also accelerated. At 2 
against 5 percent, the increase in machinery was much faster than that in labor, causing their 
ratio to rise and income growth to shift to capital and profit. Nonetheless, the overall growth 
in factor inputs was also much faster than before. As a result, it was this that largely drove the 
expansion of output. 
 
An obvious way of structuring this fabric of shifting outcomes is to think of the Dutch 
nineteenth century growth transition as occurring in three phases, with overlapping changes 
in sectoral growth rates and factor inputs. Faster growth initially worked through the impact 
of market integration, cheap coal and fiscal reform on especially industry. To this, institutional 
changes in services contributed spillover effects in communication and transport that affected 
the functioning of markets. Since these changes were directly connected to the preceding 
path-dependency of debt-sustaining product taxation and the rent-seeking regulation of 
local markets and production (with technology and endowments as an added factor), this 
industrial catch-up is an important part of what made the Dutch transition exceptional. 
From the mid-1870s industrialization was sustained by the release of rural labor, a process that 
greatly accelerated with the price fall in arable produce after 1880.  Parallel to this, industrial 
growth slowed while that in services and agriculture increased. Finally, the third phase, 
roughly from the mid-1890s, was characterized by a higher pace of capital formation in 
machinery and an associated push in mechanical, electrical and chemical technology. Yet 
compositional effects and the specific timing of the electrification of power sources reduced 
the gain in the average pace of output growth. At the same time, growth in services remained 
high while that in agriculture further increased. In addition, after 1880 the composition of 
exports had shifted to a more balanced distribution, with a rising share of finished industrial 
goods. The result was that what had started out as an industrial catch-up had evolved into a 
pattern of diversified growth. 
 While starting from the general perspective of asking what drove faster economic growth 
and structural change in output and employment, a leading question of this chapter was in 
what way the forces of international integration formed a part of this process. The preceding 
summary of causes and turning-points readily illustrates that the mechanisms through which 
these worked were more complex and their effects less unequivocal than the literature has 
allowed. This again starts with the specific and probably exceptional nature of the Dutch case 
as a result of early modern economic development. Specifically, it is beyond dispute that much 
of the economy was subject to open economy effects from the start. Moreover, that influence 
was not limited to the volume and composition of foreign trade that is the focus of the 
traditional literature on the rise and decline of the economy of the Republic. Instead, it also 
included arbitrage in capital flows and the largely exogenous nature of prices in commodity 
markets. And even though the diffusion of knowledge and its effect on technology transfers is 
likely to remain a moot point, it is evident that the competitive effects of technological change 
in production and transport were transmitted through prices. More generally, all of the open 
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economy mechanisms mentioned played a part in determining allocation and the course of 
economic development. But it is especially the role of the unprecedented shifts in relative 
prices and the various deflationary shocks that were specific to the nineteenth century that 
have been left underexposed. 
 Of course, these mechanisms did not apply to the same extent across the different parts of 
the country. Especially outside the west and the areas of specialized agriculture along the 
coastal rim their penetration was more limited. As the analysis of the forces driving rates of 
interest and the integration of the capital market showed, while government bonds were 
widely owned and their yield formed a mark-up over the return on British Consols, this did 
not mean that local markets exhibited the same degree of arbitrage. Likewise, the products of 
the Industrial Revolution did not swarm rural communities. However, there is a wealth of 
evidence to suggest that shifts in commodity prices did reach regional economies. Thus, the 
fall in the price of manufactured goods is tracked by the ledgers of textile producers located as 
deep inland as Helmond and in the purchase books of the Nijmegen orphanages. Similarly, 
markets for untaxed agricultural products integrated from a very early stage and eastern 
agriculture specialized in reaction to the waning of protectionism. Moreover, domestic trade 
policy scarcely mitigated these influences. Although elaborately structured between inputs 
and finished products, even before the 1862 transition to general free trade tariffs had been 
very low from a comparative viewpoint. 
 In consequence, the economy did not so much open-up to external influences, but rather 
was exposed to strongly changing incentives. This leads to a view where the comparative 
advantage in exports was shaped by much more than endogenous forces, and the allocation of 
resources in the wider economy was partly driven by external influences. The list on this point 
is extensive. At an institutional level it includes the decline in protectionism even before 1846 
Corn Law Repeal and the following succession of trade agreements, but also the convergence 
to the gold standard after 1873 that added the depoliticized correction of external imbalances 
and an even tighter stability in exchange rates. Technological change in production abroad 
fundamentally changed the relative price of manufactured goods, while in a later phase that in 
transport reduced selective disadvantages in input costs and facilitated the grain invasion. Of 
these, the former mattered especially in relation to cheaper coal as the principal cost factor 
behind the generation of steam and higher levels of thermal energy. Growing trade and 
communications also brought expanding capital flows. However, whereas capital exports 
were of a growing significance, capital imports still remained of very limited proportions. 
Finally, there was the geographically specific influence of the German hinterland and the 
changing role of the colonial column. 
 Thus, the role of international exchange in the spread of industrialization did not just 
work through direct trade effects or by means of cyclical integration.259 Instead, it included a 
wider set of mechanisms that shaped the allocation of resources, with prices as the principal 
catalyst. Moreover, in the Dutch case these forces did not work in favor of industrialization 
until very late in the century. Before the 1880s neither the volume nor the composition of 
exports sustained a larger industrial share of output. This is not an exceptional finding, as 
development economists have long since found that economies open to trade may face a 

259 This is the overarching macro-position that is for instance taken by Craig and Fisher in their comparative study of European 
integration between 1850 and 1913 (Integration, 222-71). 
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trade-off between the gains of existing comparative advantage and the use of resources in 
sectors with a higher potential for productivity gains. Even so, the remarkable outcome for 
the Dutch economy was that even though this was conditioned by open economy influences 
from the start, these helped to slow its industrialization before institutional reforms changed 
the balance of incentives. The industrial growth that followed in turn depended on domestic 
sources of demand. 
 
 
 
 
 



 
 

  CONCLUSION 
 
 
 Industrialization, markets and public choice 
 
 
For over a century now, historians have debated the causes of the lagged industrialization of 
the Dutch economy during the nineteenth century. In doing so, the template against which the 
available evidence was compared has long been that of the British Industrial Revolution as it 
was understood until the 1980s. On account of its leading role this influence of the British 
development model has applied more widely, but in the Dutch case comparisons along these 
lines run back as far as the political debate on the conditions for economic progress that 
followed the abdication of Willem I in 1840. The essential features of this template consisted of 
a swift mechanization of extensive parts of British industry from the 1780s, with a strong effect 
on production and income. Through reconstruction we now know reality to have been 
different. Not only was it the imperatives of the French and Napoleonic Wars that to a large 
extent transformed the economy, but the limited size of the mechanized industries caused the 
impact of their growth to be more gradual, while the role of exports, the availability of cheap 
coal, an early function of capital markets and its distributional characteristics made the British 
experience before the middle of the nineteenth century atypical.1 Nonetheless, with its criteria 
center stage at the moment when Dutch industrial performance began to be measured through 
selective data on input and labor, it caused the notion of retardation to shift to an extreme. 
Where Brugmans' 1961 survey had still dated the start of ‘modern capitalism’ around 1870, 
with a transition period of changes in entrepreneurial activity, industrial structure and 
employment in the preceding two decades, De Jonge’s 1968 work on the development of 
industry after 1850 placed a take-off in investment and the mechanization and scale of 
production in the 1890s.2 By this measure, even Germany’s industrial catch-up from the 1860’s 
had been earlier. 
 This conceptual consensus was broken by the more diverse patterns of growth found in 
modern development studies, by comparative nineteenth century evidence, by the revision of 
the pace and economics of British industrialization itself, and by advancing quantification in 
the Dutch debate. The latter led to estimates that failed to confirm the notion of a lasting 
stagnation before the emergence of an industrial breakthrough. Instead, selective growth in 
manufacturing, international trade and especially inland agriculture was documented even for 
the period before mid-century. As a result, the interpretation of the Dutch growth transition 
and the focus of the debate shifted. Where Mokyr’s 1976 comparative study still sought to 
account for the absence of an industrial transition before mid-century from the perspective of 
wage costs and their effect on capital accumulation and factor choice, studies by Bos, Griffiths 
and De Meere that appeared in the years following shifted this to questions on the sectoral 
structure of growth and its causes. With regard to the reduced role of industry, this led 

 
1 As cited earlier, the essential study of the British wartime economy documenting the relation between defensive strategy and 
the transformation of industry between 1793 and 1815 in detail is that by Knight (Britain). 

2 De Jonge, Industrialisatie, 172-9; Brugmans, Paardenkracht, 231-6.  
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traditional arguments on entrepreneurial inertia and capital market failings to be replaced by 
those on comparative cost penalties in imported inputs, wages and the efficiency of domestic 
transport. As a result, the Dutch development model before the changes of the 1890s was 
argued to simply have differed from the British model, its pattern having been marked by 
sectorally balanced growth. 
 Starting with Van Zanden’s 1985 study on agriculture, the range of sectoral studies that 
followed and which defined the debate up to the present point, established a dual 
methodological innovation. First, it adopted national accounting to structure increasingly 
detailed estimates of changes in production as shifts in actual value added (nominal output 
less inputs). Secondly, in view of the lost leading role of industry and a greater prominence of 
changes in services and agriculture, the defining template of modernization changed to 
Kuznets’ concept of ‘modern economic growth’. In the tradition of structuralist development 
thinking this emphasizes the role of structural change in the sectoral distribution of output 
and employment, an increase in the scale of markets, enhanced factor mobility and higher 
levels of capital-intensive technological change. Appealing to a part of these notions, studies 
on services posited a transition to higher growth and greater efficiency from mid-century. In 
achieving this, the economy was argued to have diversified away from its traditional 
orientation on international, especially colonial, trade and transport. The principal driving 
force behind this change, in turn, was believed to have been a closer integration of domestic 
markets as a result of infrastructural investment, enlarged home demand and economies of 
scale in relation to changes in wage income.3 The final position taken was that in the textbook 
by Van Zanden and Van Riel.4 This upheld the view of early, multi-sectoral growth and a 
systematic transition in the structure of development. Yet it showed the subsequent phase to 
have been marked by unbalanced growth in output and employment in industry and services. 
To account for this transition, the authors analyzed the institutional structure of the economy 
and explained its ties with the decentralized polity of the Republic and its dismantling from 
the 1840s. In this manner, they showed that most of the causes of a lagged development 
proposed can be brought under the joint heading of instrumentally rational reactions to 
engrained incentives. 
 
To this status of sectoral findings and parallel hypotheses on the mechanisms of the Dutch 
growth transition, the present study has brought the analytical perspective of relative prices, 
the functioning of markets and microeconomic choice. Its critical insight is that only an 
approach based on the integrated incentive structure of the economy allows us to delimit the 
role of alternative explanations. Thus, it used an extensive reconstruction of commodity and 
factor prices and the completed estimates of the national accounts to trace the development in 
the real value of production, foreign trade and earnings.5 At the same time, however, the series 
obtained also facilitated an analysis of the allocation of resources in the Ricardian tradition, 
while absolute prices for inputs delimited comparative costs and comparisons of regional 
prices provided insight into market integration. In the same way, the significance of the 

 
3 Horlings, Economic Development; Smits, Economische Groei. 

4 Van Zanden and van Riel, Strictures. 

5 Smits et al., Dutch GNP. 
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Kuznetsian concept as a criterion of modernization was made explicit. For although this is 
essentially a notion on changes in abstract features and the mechanisms that drive these 
forward, the focus so far has been with sectoral growth and little has been done to apply 
explicit development theory and empirical testing. Of course, prices as such did not establish 
gains in economic growth. Technological change and its accommodation in production and 
transport did. So, too, did the revised allocation of resources on more integrated markets and 
the resultant higher scale of production and level of capital-intensity attained. However, in an 
open economy setting prices do transmit the changing relative scarcity of products and inputs 
and the productivity gains achieved elsewhere. Moreover, in a nineteenth century situation of 
enhanced industrial growth, rising population pressure on the production of food and 
structural change in the efficiency with which commodities could be transported between 
economies, these incentive shifts were large. In consequence, prices and the working of 
markets (in turn conditioned by institutional choice) did drive the use of resources and 
through this production technology. 
 The results obtained change our views of Dutch economic development in various 
respects. Thus they show that the chronology of growth did not develop in terms of a one-off 
acceleration. Instead, the structural component of growth in production first sharply increased 
in the wake of the Napoleonic Wars. Being driven by the restoration of trade and the fall in 
especially the price of grains after the 1816-7 international food crisis, this may be seen as a 
correction to the distortions caused by the Revolutionary Wars since the 1780s. The even more 
fundamental finding is that growth slowed in the course of the 1830s and more explicitly so 
after 1840. This phase in turn gave way to a structural increase from the 1860s, a varying 
stability that turned into a limited slowdown after 1880 and a renewed acceleration from the 
mid-1890s. All this took the structural rate of growth from a short peak of 2 percent per year in 
the 1820s to less than 1 percent in the 1850s, and from there to just below 3 percent by 1913. 
Moreover, population growth, which so far has sat very uneasy with the various accounts of 
income growth, tracks this development closely; it moved from an early high of 1.2 percent 
per year in the 1820s to a 0.6 percent low in the 1850s, followed by acceleration to over 1.4 
percent by the 1910s. 
 The results on the structure of growth likewise established an outline which differs from 
that entertained so far in a number of ways. First and foremost, contrary to the ‘balanced 
growth’ hypothesis a process of structural change in the sectoral distribution of output 
emerged from the 1860s: the share of agriculture declined, whereas those of industry and 
services increased. Secondly, while industry was by no means the exclusive source of growth, 
it did drive its dynamics at the macro-level—both in accelerating and in slowing down. This 
modified return of a pivotal role for industry in the nineteenth century growth transition in 
the end goes back to the regularities formulated by Nicholas Kaldor in the 1960s. As Kaldor 
argued, the principal reason for a leading role of industry lies with the nature of its production 
process and its susceptibility to capital-intensive technological change and a division of labor. 
A further, less frequently recognized reason pertains to the distribution of income elasticities 
across different consumer goods. Starting with Houthakker and Stone, a long line of empirical 
study has demonstrated that manufactures and personal services are associated with higher 
elasticities relative to those for especially staple foods, causing income changes to have a 
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differentiated effect.6 In addition, from estimated demand equations that are based on 
contemporary budgets it may be surmised that the same holds for price elasticities, causing 
the effect of productivity on relative prices to translate into a shift in the structure of demand. 
The final main aspect of sectoral dynamics was that whereas overall structural change 
persisted, higher growth in services and agriculture after 1880 led to a more diversified pattern 
of development. 
 The outcomes with regard to the role of foreign trade are less in line with the features of 
Kuznetsian thinking.7 Instead of trade values that rose in proportion to domestic product in 
the course of industrialization, thereby enhancing the openness of the economy and its 
susceptibility to specialization, it was before the 1860s that imports and exports developed 
faster. As higher growth got underway, their shares in aggregate production stabilized. Dutch 
industrialization therefore also constituted a switch away from export-led growth. By contrast, 
the swiftest growth in trade was associated with a process of specialization that distanced the 
economy from the productivity frontier.8 Before this increase, which started from the early 
1830s, the volume of exports had even declined. As such, this turn of events was closely 
related to the reform of colonial policy at this time, introducing mandatory production on a 
fixed share of land as a form of taxation, and the shift to an enhanced comparative advantage 
in agricultural exports. The latter resulted from a gradual liberalization of trade that a recent 
literature shows to have begun well before 1846 Corn Law Repeal. All of these aspects in turn 
were tied up with the nature of early modern development, the decline of competitiveness and 
an increasing reliance on colonial trade and re-exports. In due course, the composition of 
exports did shift in favor of industrialization, but the trade statistics suggest such a drift to 
only have emerged from the 1880s. 
 Factor shares in production did change in relation to the shift to faster economic growth. 
Given that even slowing population growth after 1830 outpaced that in the estimated overall 
capital stock and was only marginally slower than growth in nonresidential capital, the 
proportion of overall capital to labor before the 1860s declined, whereas that of nonresidential 
capital failed to increase. However, the structurally higher level of investment that can be 
observed from this moment forward adjusted these trends, causing the amount of 
nonresidential capital per worker to more than double in the period up to 1913. Only during 
the 1880s and early 1890s did capital formation falter in relation to a sharp decline in 
infrastructural investment (with the completion of the main rail network as the principal 
factor) and the expectation of rising real unit wage costs as a result of imperfect adjustment 
to prevailing deflation. For the same reason, this boosted the growth in real household 
earnings and consumption. 
 With regard to the distribution of income, fundamental changes also coincided with the 
growth transition, while further shifts emerged under the influence of real factor costs. 
Moreover, it is especially on this point that the Dutch development model diverged from 
 
6 Houthakker, ‘International Comparison’; Stone, Measurement; Stone and Brown, ‘Behavioral and Technical Change’; Deaton, 
‘Analysis’, ‘Structure of Demand’. 

7 Kuznets, ‘Quantitative Aspects IX’; Modern Economic Growth, chapter 6: ‘up to 1913 a law of an increasing rather than a declining 
share of foreign trade in aggregate product seemed to operate.’ 

8 As chapter 8 showed, the situation was more complex since in real terms trade did expand faster after 1860, with a decline in its 
relative price as the explanatory factor. 
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the Industrial Revolution template. Thus, after having at best stagnated since the windfall in 
the cost of living during the 1820s, real wages started on a persistent increase from the 
1860s. Under any cost of living index with credible expenditure weights this caused the real 
earnings of the average blue-collar household to have more than doubled by 1913. By 
contrast, since the reconstruction by Feinstein in the late 1990s the restored consensus on 
British real wages during the Industrial Revolution is that these advanced only slowly. In 
the Dutch case, the earlier situation reflected a persistent intensification in agriculture that 
was paralleled by much reduced urban immigration, a rising incidence of poor relief and a 
degradation of consumption. Higher wage growth in turn resulted from an upward shift in 
nonagricultural labor demand observed after the 1859 census. Given that the growth in real 
wages before the mid-1890s was faster than that in per capita product, this also implied a 
more even distribution of income (even though growth in capital income is likely to have 
differed between sectors and regions). Under the influence of deflation and its effect on the 
cost of living this effect was especially strong during the 1880s and early 1890s. The final 
change came with the strong growth in machinery investment that followed; in turn most 
likely the reaction to real unit wage costs that stabilized at what had become a structurally 
higher level. Given that this was much faster than that in output, the embodied technical 
progress was labor-saving, leading to higher growth in profits and slowing gains in the 
remuneration of labor. 
 
The chronology and structure of growth described set the outline of Dutch nineteenth century 
economic development. Yet the key question of the retardation debate remains that asking 
what caused this to take on the form observed and hence led to the specific timing of the 
growth transition. Moreover, any account of this issue now also has to include the preceding 
economic slowdown. Of course, all answers here still depend on the conceptual approach to 
industrialization. Growth, even in per capita terms, occurred from the post-Napoleonic years, 
while accelerations in for instance firm-size and modern banking only got underway from the 
1890s. Yet it is only through the Kuznetsian concept that widely ranging aspects can be tied 
into an economically coherent account of its mechanisms. Concretely, with the institutional 
legacy and the role of natural endowments (an effective lack of coal and metals) as given, 
the relevant forces extended from three fields: open economy influences with regard to 
comparative advantage and prices for products and inputs, economic dualism driving the 
allocation of resources, and the political economy of taxation, public debt and the regulation of 
markets and production. 
 The essential point as regards open economy effects is that these did not just work 
through the growth and composition of foreign trade, but also (and more widely) through 
prices. Given small open economy conditions, these shaped the terms of trade between 
sectors, set the level of competitive costs and determined the cost of imported inputs. Since 
the seminal works by Riley and Neal on the eighteenth century growth and integration of 
international capital markets, we know that in the Dutch case capital flows were also 
significant from an early stage.9 But as shown in chapter 8, capital imports remained very 
small throughout our period. However, an early state of advanced integration also applied 
to commodity markets, with price gaps that were largely defined by transport costs. As a 
 
9 Riley, International Government Finance; Neal, Rise. 
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result, price shocks that resulted from productivity growth abroad, changes in the relative 
scarcity of agricultural supplies and gains in the efficiency of transport were large, 
especially so since trade interests made openness unassailable and tariffs scarcely mitigated 
these influences. 
 Accordingly, the gradual reduction of international tariffs and the structural increase in 
prices that followed the price fall of the early 1820s enhanced the existing comparative 
advantage in the export of agricultural products. As the agricultural history literature has 
stressed, this encouraged specialization. But it more widely influenced the allocation of 
labor and the accumulation of capital and hence changed the equilibrium on factor markets 
that connected the cities to the countryside. On top of this came the effect of declining prices 
in manufactures. Until the late 1830s this balanced out against the initially stronger price fall in 
agriculture. However, from thereon enhanced industrial deflation persisted up to mid-
century, followed by initially rising and then volatile prices as a result of the U.S. Civil War 
and the commodity market frenzy in the run up to the 1873 international crisis. Since the rise 
in agricultural prices was strongest after 1850 and lasted into the 1870s, the combined effect 
was a halted decline in the industry-to-agriculture terms of trade. Hence, relative prices for a 
long time were a factor that worked against industrialization through changes in productivity, 
input costs and expected profit margins. Moreover, the steep decline in prices for 
manufactured goods (which halved between 1820 and 1850) put pressure on production costs. 
Although the extent of deflation differed between industries—being most persistent in metals 
and cotton textiles—the basic condition was that these had to fall as fast as prices in order to 
remain competitive. For various structural reasons the Dutch economy was unable to achieve 
as much. As a last effect, the pull on resources from colonial trade, transport and export 
industries reflected inefficiencies that would only become evident with their liberalization, 
largely after 1860. 
 From the middle of the century deflationary pressure in manufacturing lifted, shifting 
real costs of production. Defining an interlude of over two decades, it returned in the wake 
of the 1873 international crisis. Affecting all prices, this renewed deflation lasted until the 
mid-1890s. Yet except for the even stronger decline in the price of the staple grains that set 
in after 1880, the decrease again was strongest in manufactured goods. The fact that arable 
prices fell by an even larger margin was caused by the famed transatlantic grain invasion 
that was the corollary to the development of especially wheat production in the New World 
and the enhanced efficiency in international transport. This now allowed even goods with 
high bulk-to-value ratios to be profitably transported over very long distances. An earlier 
decline in transport costs and improved connections had already begun to cut the cost of 
inputs such as coal and metals imported from Britain and Germany; price gaps suggest this 
again to have accelerated after 1860.10 This caused the effect of endowments to be mitigated 
and the comparative cost of these inputs to come down. The primary reason why this 
mattered was the high share of coal in the cost of generating steam or high levels of thermal 
energy. As was the main massage of work on this topic by Paul David, its availability 
therefore was strongly complementary to the use of nineteenth century productivity frontier 
technology. The final change as regards output prices came with the inflationary turn of the 

 
10 See chapter 5. 
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mid-1890s. All prices now increased, but least so in manufactures, while inflation was 
strongest in livestock products. 
 In consequence of the chronology sketched, the compounded effect of price shocks 
changed over time. Falling output prices put pressure on competitive costs in manufacturing 
(not, by contrast, in nontradable construction) before mid-century, while shifting terms of 
trade after 1840 were a major factor in agricultural export growth and the industrial 
slowdown. As a result, agricultural exports and the colonial column long dominated the 
pattern and growth of foreign trade. The comparative share of industrial exports in the overall 
value of trade and in the growth of domestic product was low and before the 1880s failed to 
increase. This made industrialization dependent on domestic sources of demand and therefore 
presupposed significant growth in real earnings for broad parts of the population in order to 
sustain a scale of production that allowed for a higher level of capital-intensity. By the same 
token, it placed restraints on the distribution of income. However, while not providing its 
drivers, open economy forces did generate several of the preconditions to that same form of 
growth—with implications for the timing of its different phases. The increasingly competitive 
cost of coal after 1860, as noted, lifted restraints on technology choice, whereas cheap grains 
not only raised real wages, but also broke the low elasticity of agricultural supply and its 
role in tying down rural labor.  
 By changing the (expected) real cost of production, renewed deflation after the 1873 
crisis added to a limited slowing of industrial growth. This was an international 
phenomenon, but mainly due to higher growth in construction in the Dutch case only really 
kicked in from the 1879 cyclical turn. It also renewed the problem of downward pressure on 
production costs in a situation still marked by disadvantages, especially relative to the low 
level of prices and wages in the ascending German economy. From the mid-1890s industrial 
output prices increased, but the combined trend in wages and productivity kept the real cost 
of labor from returning to the low values of the 1860s and 1870s, triggering industrial growth 
that was characterized by a higher rate of capital formation in machinery and a resultant 
push in technological change. 
 These conclusions put the functioning of the nineteenth century Dutch economy in line 
with the features of what is known as the ‘dependent economy’ model originally proposed 
by Salter and Swan.11 Its essence is that it distinguishes between exportables and 
nontradables in output, and between domestically produced competing inputs and those 
that can be imported only. Thus, prices for tradables and imported inputs are treated as 
given, whereas price formation on markets for services, capital, labor and domestically 
produced inputs are treated as endogenous. Starting from this perspective, more recent 
papers have explored the impact of commodity price fluctuations on output, trade balances 
and capital flows in small open economies.12 The results suggest that under fixed exchange 
rates the impact on output and resource allocation is substantial for primary exporters and 
developing countries with large agricultural trade balances or input price dependencies. All 
of these conditions applied with force to the nineteenth century Netherlands. Of course, 
price effects mattered only in relation to productivity growth and comparative costs. But with 
 
11 Salter, ‘Internal and External Balance’ (1959); Swan, ‘Economic Control’ (1960). 

12 Makin, ‘Commodity Prices’; Raddatz, ‘External Shocks’; Deaton and Miller, International Commodity Prices; Bruckner and 
Ciccone, ‘International Commodity Price Shocks.’ 
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incentives set against higher investment in more advanced capital goods these were the key 
problems of Dutch industry, especially so under the policy regime after 1830. And of course, 
services too were part of higher growth. Yet apart from international trade and transport these 
were exempt from open economy effects. Their catalytic role in transport and 
communications, instead, was strongly connected to institutional reform and infrastructural 
initiative. 
 The second principal angle to an improved understanding of the economics of the Dutch 
growth transition derives from the fact that we now know faster growth to have coincided 
with structural change in the distribution of output and employment, and with differences in 
the pace of capital formation. These outcomes imply that in the end differences in Ricardian 
competitiveness (consisting of productivity gaps and terms of trade) between the urban and 
rural economy drove the pattern of accumulation and the allocation of resources. In other 
words, even in the Dutch situation of limited shifts it was the mechanisms of economic 
dualism that dominated the transition to structurally faster growth. More precisely, while 
the structure of employment under modern economic growth shifted to the urban sectors, 
demographic numbers show that the rate of natural increase in the cities was consistently 
lower and only began to close the gap after the 1899 census (see table 6.9). By implication, 
dualistic labor market mechanisms were dominant until very late. Likewise, through 
reconstruction we now can assert that this ran parallel to unbalanced growth in machinery 
investment. At two percent per year in agriculture against four and six in services and 
industry, narrow capital formation between 1860 and 1913 clearly exhibited a dualistic bias. 
In the tradition of labor-surplus models (workers with a low productivity in agriculture 
migrating against above-subsistence wages to higher returns in the cities) and the classic 
savings postulate (savings out of urban profits exceed those in farming), this puts the 
functioning of factor markets center stage to the dynamics of the growth transition. By 
seeking to explain the allocation of resources, dualism ties this to changes in productivity, 
output prices and the cost of inputs. 
 As is reflected in unchanging sectoral shares of output and employment, up to the 1859 
occupational census the urban-rural equilibrium was characterized by limited differences in 
labor productivity and the adverse drift in the industry-to-agriculture terms of trade 
described. Apart from structural factors such as expensive coal and high western nominal 
wages, this sclerosis was driven by the perpetuation of a fiscal regulation of markets, 
transport and production at the local level. This in turn reflected the sustained political 
preference for a taxation of necessities, the level of public debt readopted in 1814 and the 
fiscal policy stance adopted in reaction to the Belgian secession. This was the toxic mix that 
turned higher postwar growth driven by a windfall in the cost of living into an explicit 
slowdown over the course of the 1830s. The broader aspects of this economic slowdown, 
apart from a sustained intensification of labor in agriculture, consisted of lower rates of 
rural-to-urban migration, declining population growth, a general degradation of 
consumption and a decline in the measured stature of the population. Through lacking 
adjustment in wage formation (and the absence of inflation) the same slowing of 
nonagricultural labor demand also led to a structural increase in poor relief that reflected 
fluid underemployment. Moreover, until as late as the 1860s intensification in agriculture 
was accompanied by increasing returns, thereby further raising the bar to a different 
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allocation of labor. More generally, the level of specialization in agriculture achieved from 
an early stage made such a process strongly dependent on the more limited part of rural 
labor engaged in arable farming. On capital markets, the disputed effects of the again high 
debt ratios also generated from the 1830s would seem to have been concentrated in one-for-
one extraction. By contrast, the pass-through effect of sovereign risk on local rates of interest 
was still weak. This delineates a situation where, in a context of low growth in private 
investment, the public demand for capital mainly acted as a direct displacement. 
 This equilibrium on factor markets (and indeed their institutional structure) changed in 
steps after mid-century. Starting with capital, it was through the creation of regional branch 
offices as a politically enforced corollary to the 1863 renewal of its charter that the incipient 
central bank extended its credit function to the wider economy and a national money market 
started to emerge. In addition, it began to accept wider forms of collateral. From the records of 
regional offices we know that as a result local rates came down, while credit was frequently 
rolled-over and used in investment; the strong growth in regional advances up to the 1880s 
and again from the mid-1890s is testimony to the importance of this innovation. The parallel 
development to the spreading of DNB’s credit facilities was the wider diffusion of the on-call 
system of credit through the exchange, extending the reach and depth of the capital market. 
Being based on an extension of existing mechanisms, the downside to the way in which 
regional integration thus took shape was that it further stifled market initiatives, especially the 
emergence of modern banks. 
 From a grid-search that combines observed growth in employment, the change in real 
producer wages and projected values for the wage-elasticity it can be inferred that a structural 
shift in nonagricultural labor demand occurred after the 1859 census.13 Parallel to this, output 
shares started to shift, while the incidence of poor relief declined and real earnings increased. 
The driving forces consisted of growth in industrial productivity and underlying institutional 
and fiscal changes. Together with the effect of efficiency gains in international transport on the 
cost of inputs these led to declining comparative costs, larger and more integrated markets 
and a liberalization of the economy. In services, domestic trade and transport profited from 
the same process, while public initiatives in the field of communications added to externalities 
from which other sectors profited. However, before the mid-1870s an industrialization of 
employment had no part in this process. Agricultural labor release emerged as the result of 
a turn in real unit wage costs that was driven by urban wage pressure and faltering returns 
to intensification. Yet up to the years mentioned a widening gap in competitiveness relative 
to the urban sectors was compensated by rising prices. The definitive turn came after 1880 in 
relation to the grain invasion, affecting mainly labor-intensive arable farming. As would be 
expected, these changes were associated with a rise in urbanization that was largely driven by 
a higher level of rural-to-urban migration. Even so, a shift-share analysis demonstrated that 
the productivity gains from this reallocation were limited. At their peak these accounted for no 
more than a quarter of the total. Driving this outcome were still limited differences in sectoral 
productivity and the extent of structural change in the distribution of employment that had 
been achieved during the early modern era.  
 Where open economy effects defined a part of the incentives working on the economy, 
economic dualism accounts for the way in which these and other influences shaped the use of 
 
13 See chapter 6. 
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resources, given structural differences between sectors. Both help to explain the timing and 
mechanisms of the Dutch growth transition. However, as first underscored by Van Zanden 
and Van Riel, the primary reason why the structure of economic performance changed so 
fundamentally from the 1860s should be traced to the institutional changes realized after 1840. 
These ranged from the restructuring of the public debt and the abolition of various excises and 
local fiscal autonomy (in 1865) to a program of infrastructural investment, of which the 1860 
Railway Act was the most important element. The earlier structure of taxation in turn caused 
fiscal reform to coincide with a deregulation of markets, transport and production. The result 
consisted of a declining fiscal burden, a restructuring of taxation that had had demonstrably 
distortive effects on the cost of labor and coal, and more efficiently operating markets for 
inputs and finished products. 
  The central elements of the fiscal-cum-regulative problem were threefold. First, up to 
1840 public debt was allowed to again derail, with evident effects on interest payments and 
the allocation of the budget. This started with the theoretical full re-adoption in 1814 of the 
legacy debt inherited from the Republic and the Batavians, a debt whose servicing had been 
cut to a third from French incorporation in mid-1810. Expenditure on defensive structures 
imposed by the Vienna Treaty, on infrastructure and on industrial subsidies in order to 
placate southern interests that favored protection created renewed deficits in the 1820s. 
However, the fiscal policy stance only fully collapsed with the Belgian secession, triggering 
a structural loss of revenues and a parallel increase in expenditure. The extent of  successive 
deficits being unknown to parliament due to the rhythm of ten-yearly budgetary approval, 
by the end of the 1830s these had caused the volume of debt to again exceed two times 
domestic product. Secondly, the policy reaction after 1830 had been to strongly raise or 
reintroduce various forms of taxation; partly on immobile wealth, but largely by means of 
excises on necessities and fuel, thereby adding to the forces that drove the high comparative 
cost of coal and labor. And three, Dutch fiscal law after 1814 perpetuated a maze of 
regulations, duties, exemptions and restitutions at the local level that Batavian reforms had 
been unable to address. This, in turn, rested on a symbiosis of the fiscal autonomy of local 
government and the corporatist organization of selective economic interests. As such, it 
exerted an explicit negative influence on the scale and technology of production, on product 
innovation, on the effective costs of inputs and on the cost of all forms of transport. Given 
principal choices on the decentralized structure and distributive effects of taxation, it had 
long shielded local markets while securing tax revenues. Yet in a nineteenth century context 
of competitive technological change that required structurally larger markets it came at the 
expense of consumers and the cost of production, even in sectors open to international 
competition. 
 From the political crisis over the ten-year budget in 1839 and Willem I’s subsequent 
abdication to the final reforms of the 1860s, these effects were reversed and their underlying 
structures disbanded. This process started with the restructuring of the public debt, the 
consolidation of the budget and the long-postponed currency reform in the 1840s. It 
continued with such measures as the liberalization of Rhine traffic, the reform of the postal 
system, the creation of a national network of telegraphs and the abolition of excises on parts 
of slaughter and on bread (at this time accounting for a fifth of household expenditure) in 
the 1850s. And it found its completion in the start of large-scale railway construction, the 
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liberalization of colonial trade, transport and property rights, the abolition of the excise on 
fuel and the definitive end to local fiscal autonomy in the 1860s. From the 1851 Gemeentewet, 
one of the three organic laws that followed the 1848 constitution, up to this final step in 1865 
municipal byelaws that varied from the bread assize to the minute regulation of production 
and all manner of duties and surcharges had been curtailed. The 1864 abolition of the excise 
on fuel, which due to a system of selective exemption was long believed not to have affected 
the use of coal in industry, had a demonstrably strong behavioral effect. And by putting 
pressure on the central bank to fulfill its statutory obligation to extend its activities to the 
wider economy, the creation of branch offices from the 1863 Bank Act forward, as explained, 
resulted in the regional integration of money markets, with lower rates and a strong 
absorption of credit. The wider effects of fiscal reform included a declining tax burden on 
labor, with corresponding effects on consumption and wage costs (reducing regional gaps), 
while the emergence of new industries and a formal analysis of corporate operational costs 
illustrated that the scale effects of larger production volumes that came with more integrated 
markets were significant. 
 
The lagged emergence of structurally faster growth and the industrialization of output and 
employment, then, was the result of a confluence of forces from the fields of natural 
endowments in relation to productivity frontier technology, the institutional and fiscal 
legacy of the Republic, the specific policies adopted after 1830 and post-Napoleonic changes 
in the international economy. These further reduced industrial competitiveness and 
enhanced the existing comparative advantage. Policy reforms and relative price changes 
that kicked in at different times in turn redressed the balance of incentives beyond what had 
formerly been achieved. The process of economic expansion that followed meant that the 
Netherlands could finally begin to benefit from the erratic attempts at institutional reform that 
had been undertaken since the 1780s. Faster growth initially worked through the impact of 
cheap coal, fiscal reform and Smithian mechanisms of integration and larger markets on 
especially industry. Institutional changes in services contributed spillover effects in 
communication and transport that further added to this process. From the mid-1870s, 
industrialization was enhanced by the release and absorption of rural labor. Finally, the third 
phase from the middle of the 1890s was characterized by a higher pace of capital formation in 
machinery and an associated push in mechanical, electrical and chemical technology. At the 
same time, growth in services remained high while that in agriculture further increased. 
Moreover, after 1880 the composition of exports had shifted to a more balanced distribution, 
with a rising share of finished industrial goods. What had started out as an industrial catch-up 
had evolved into diversified growth. 
 All told, it probably is with regard to the institutions of public finance and the associated 
delimitation of markets that the Dutch experience is able to add to insight into the mechanisms 
essential to the spread of industrialization. As a symbiosis of trade interests, the fiscal 
autonomy of local government and sectoral corporatism, these had not been inherently 
inefficient. Indeed, in a late- sixteenth and seventeenth century context the credibility of public 
finance that came from the efficiency of taxation and the overlap between bond-ownership 
and political power, and the decentralized nature of the polity had been essential to the 
political perseverance and economic success of the Republic. However, the eighteenth century 
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dynamics of a loss in urban competitiveness, unparalleled debt as a result of a disadvantage of 
scale in international conflict and the demands of technological change had turned the tables 
on this politicoeconomic compact. As a result, its unassailable nature turned into a hold-up 
problem. What had held for the lacking incentives to a deleveraging of debt and for the 
distributional key of its burden between the gewesten, at a deeper level also applied to the 
regulation of markets, production and transport as an instrument of taxation and protective 
interests: the social contract of the Republic had become the root of a classic war of attrition 
that the political system was unable to cut through.14 Moreover, while Batavian reformers had 
rallied against its inefficiencies, through the amalgamation of regional debt and the national 
tax system the same constellation of interests, which so far had mainly characterized the west, 
had been rolled-out to the country as a whole. Finally, from 1814 the autocratic experiment of 
Willem I, who shortly attempted to overcome these blockades but quickly realized that he 
needed Holland’s elite to finance his goals and hence increasingly swerved, added to the lack 
of control over public finance. 
 As a result, a key finding was that reforms in the means, level and purpose of 
redistribution were essential to the pivotal role of domestic markets that offered a way to 
faster growth, given that the comparative advantage in exports did not. This modifies the 
thought of a uniform set of sufficient economic and institutional conditions able to explain the 
nineteenth century spread of modern economic growth across much of Western Europe and 
its offshoots. The suggestions on this point have varied from what Adam Smith referred to 
as the ‘nature of laws and institutions’ and Niall Ferguson captured as the six ‘killer apps’ of 
the Great Divergence, to the influence of geography on trade, resources and agriculture.15 
Apart from such basic conditions as well-defined property rights and enforceable contract 
law, the operational requirements to these generalities are likely to have included 
receptiveness to technological change in production and transport, while the institutional and 
infrastructural preconditions to a sufficient level of market integration also would have to flow 
from these. Yet what the Dutch experience and its contrast with the British model suggest is 
that the mechanisms of public choice and their effect on effective representation, the control of 
power and the regulation of economic activity did not just influence distributional outcomes, 
but were instrumental to the realization of modern economic growth in a form that was 
specific to wider economic conditions. These conditions were defined by natural endowments, 
early open economy effects and path-dependent specialization and their effect on comparative 
advantage and export demand. These, in turn, were not static but amenable to changing 
incentives as a result of transport technology and relative prices. In the Dutch case, this led to 
a situation where a dependency on domestic sources of demand caused industrialization to 
lean on political institutions that delivered gains in real wages and a more even distribution 
of income from the start. 
 
14 Alesina and Drazen, ‘Stabilizations’. 

15 This is in the famous passage from the Wealth of Nations on the stationarity of China (book I chapter 9): ‘China seems to have 
been long stationary, and had probably long ago acquired that full complement of riches which is consistent with the nature of 
its laws and institutions. But this complement may be much inferior to what, with other laws and institutions, the nature of its 
soil, climate, and situation might admit of.’ Ferguson’s six critical factors (from his Civilization) are economic and political 
competition, the scientific revolution of empirical research, property rights (originally central to the work of Douglas North), 
modern medicine, the consumer society and work ethics (seemingly harking back to Weber but recognizing that Protestantism 
was not unique in this, given work ethics in Confusianist regions). Also see Landes, Wealth and Vries, Escaping Poverty. 
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 All this puts up a relation between growth and redistribution that is different from 
what political economists have argued it to be. It also shows how strongly their conclusions 
have rested on assumptions on the nature of redistribution and mechanisms of public choice 
(that is, the median vote). From the 1990s various papers studying the relation between 
politics and economic growth have argued—theoretically and empirically—that in a society 
where distributional conflict is more important, political decisions are more likely to generate 
redistributive policies that result in lower growth by allowing individuals to appropriate less 
of growth-generating activities. The more unequal is the distribution of income and wealth, 
the higher the rate of taxation and the lower the rate of economic growth.16 But while an early 
negative relation between inequality and growth clearly applied, the role of distributive 
politics was a very different one. As the prime objective of the reforms of the 1840s through 
1860s, it was the reduction of distortive redistribution through the public debt that forged a 
change in incentives. By the same token, this defined a break in the hold of debt-holders and 
trade interests over the political process as a representation of the common good. Moreover, 
different from what a Marxist interpretation or the principal aspect of its distributional effect 
may suggest, this was not a conflict that was fought over the interests of capital and labor, but 
rather between finance, tax-paying capital and the wider economy. Likewise, it carried a 
strong regional aspect which Jan de Jonge first captured as ‘the role of the outer provinces‘ and 
which was all too evident in the provenance of its political proponents.17 In effect, all of the 
changes analyzed took shape long before labor organized its collective interests and extended 
its influence through the electoral process; in consequence of 1887 constitutional reform by 
1890 a mere 14 percent of all males over 23 was eligible to vote, a percentage that had risen to 
65 percent by 1913. As such, it might even be argued that the structural increase in real 
earnings offers an explanation for an absence of early cleavage conflict along these lines and 
that, as a consequence, this only emerged in relation to the wider externalities of advanced 
industrialization. 
 In the first volume of his work on early modern ‘civilization and capitalism’, Fernand 
Braudel famously formulated the thought that prior to industrialization the structures of 
everyday life exerted a tight control over the lives of men and the changeability of the wider 
economy; a dominance to which trade and the state made only limited inroads.18 By contrast, 
the economic history of the western economies from the late nineteenth century forward is 
replete with the influence of international coordination and the role of domestic policy on the 
growth and (in)stability of the economy. What has come to be referred to as ‘the revolt of the 
early modernists’ has qualified the former position, especially with regard to institutional 
innovation in markets and public finance. Yet it remains that relatively little has been done to 
understanding the traverse between these states of affairs and its role in the fundamental shift 
in economic development that was industrialization. Of course, as was an important aspect of 
the analysis of fiscal policy effects, the influence of nineteenth century public choice through 
redistribution in the short term was still limited, and a similar conclusion applies to the 
 
16 Alesina and Rodrik, ‘Distributive Politics’; ‘Distribution’; Alesina and Perotti, ‘Taxation’; Alesina et al. ‘Fiscal Policy’; 
Persson and Tabellini, ‘Inequality’.  

17 De Jonge, ‘Role’. 

18 Braudel, Civilization I (first published in French in 1967). Note that the subtitle of the first volume (Les Structures du quotidien) 
was ‘le possible et l’impossible’ (translated as ‘the limits of the possible’). 
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monetary system before the growth of fiduciary money. However, the hold over markets, 
trade and property rights was much stronger. And the more we learn about the early modern 
period, the more we discover the crystallized nature of institutions in this regard. In the Dutch 
case, the path of early modern economic and political development made that the nineteenth 
century traverse was all about the resilience of mechanisms of public governance, as the 
Republic’s decentralized political and fiscal structure had formed the basis of the very 
existence of the state. The long-term consequences of that politicoeconomic knot are only now 
beginning to be understood. 
 



 



 

 
  DATA APPENDIX A 
 
 
  Employment, city growth and labor migration 
 
 
  Introduction 
 
A central argument of this book is that labor market flows as driven by shifting productivity gaps and 
relative prices were pivotal to the structure of Dutch growth after 1860. Even if high agricultural 
productivity and the distribution of employment already achieved caused these to matter less to the 
macroeconomic growth of labor productivity, their chronology is essential to understanding changes in 
the sources of growth during this period. To document these notions it relies heavily on three forms of 
data. First, it relies on occupational data taken from the five decadal censuses as of 1849 that also 
contained questions on economic activity and from the reconstruction of the partial 1807 census by 
Horlings.1 Secondly, it uses data on city size from all population censuses from 1829 forward and from 
early incidental counts (for 1795, 1809 and 1815). And third, it employs parallel figures on the number of 
births and deaths in urban municipalities to work out natural increase and migration balances between 
town and country. With this in mind, this first data appendix is intended to serve as a source of reference 
rather than an account of reconstruction. The harmonized categorization of census employment made in 
the context of the National Accounts project and urban population numbers have already appeared 
elsewhere.2 New are the results on the distribution of city growth between net births and rural-to-urban 
migration. Given the pivotal role that labor markets are argued to have played in determining the 
pattern and pace of growth, the summary information for all of these variables is stated below. After 
explaining the earlier corrections that have been applied to the primary data, the census results on the 
size and principal distribution of the labor force between 1807 and 1909 are reported. Next, the number 
of inhabitants for all principal cities is stated for the years of the population censuses. And lastly, the 
results on urban demography and migration, aggregated between census years, are given. For an 
account of the estimates of value added by sector, foreign trade, the balance of payments and 
investment, the reader is referred to the survey of the National Accounts project by Smits et al.3 With the 
exception of the service sector, reconstructions of prices in production, consumption and foreign trade 
are described in detail below.4 
 
 
  Occupational structure 
 
The first Dutch occupational census that can justifiably be labelled under that heading was carried out in 
1849. Tied to the decadal population censuses held since 1829, four later assessments of the size of the 

 
1 Horlings, Economic Development, 329-333, in turn partly based on Van Zanden, Régistres Civiques. For details see below. 

2 Smits  et al., Dutch GNP, 112-4; Horlings, Economic Development, 323. On the limitations of Horlings’ urban data see below. 

3 Smits et al., op cit. The principal National Accounts series are available online at http://nationalaccounts.niwi.knaw.nl. 

4 On the deflation of service sector output see Horlings, Economic Development and Smits, Economische Groei. 

http://nationalaccounts.niwi.knaw.nl/
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labor force and the distribution of employment were carried out in the years before the First World War: 
in 1859, 1889, 1899 and 1909. The population censuses of 1869 and 1879 did not contain any questions on 
the occupation of its respondents. As seems typical of nineteenth century censuses, their main 
shortcoming is a lack of consistency.5 Instead of a classification by economic sector or industry, the early 
censuses produced long lists of professions with an only limited grouping of occupations. Accordingly, 
ever since Steigenga's first, 1953 attempt at harmonizing the censuses to allow for an analysis of changes 
in the structure of employment Dutch economic historians have sought to standardize the census results 
in a way that would allow for intertemporal comparisons.6 In 1968, a first harmonization of the changing 
categories in the censuses allowed Jan de Jonge to arrive at employment estimates for industry from 1859 
forward (he omitted the results for 1849 on the ground of a further lack in congruity). A full standar-
dization of the census results was not carried out until 1994, when Oomens and Den Bakker brought 
these in line with the classification of the census for 1920.7 Their main adjustments were related to the 
distribution of the working population on the basis of employment rather than stated professions and 
the redistribution of casual labor across the various industries where this was actually employed. On the 
basis of these results, Horlings and Smits made further corrections to the count of domestic servants and 
female participation in agriculture. Moreover, by adding Horlings’ reconstruction and extension of the 
1807 census they succeeded in completing homogeneous estimates for all occupational surveys up to 
1909.8 The census for 1807 recorded the occupation of heads of households and single persons in 
Drenthe, Overijssel, Gelderland, Utrecht, Zeeland and the southern part of Holland. Supplemented with 
information from the 1811/3 Régistres Civiques (French civil registers), the 1810 license tax and the 1819 
industrial inquiry, Horlings extended this to cover the four other provinces created in 1814 (with the 
adjusted territorial definition of Limburg and the division of Holland emerging in 1840).  
 The principal results of these efforts are stated in appendix table A.1. Starting from the 1849 census, 
the employment data also distinguish between sexes, allowing changes in the labor supply and 
employment of both men and women to be followed. Apart from the overall participation ratios for men 
and women, this subdivision is not followed through here. The official date for the occupational censuses 
was 31 December, but registration of course preceded this by some margin. Only the first, 1849 version 
was officially dated 19 November.  
 
 
  City growth and migration balances  
 
In the absence of aggregated individual survey data, the reconstruction of migration balances between 
town and country can only be derived as the difference between the overall increase in population in 
either of these and that as a result of natural increase. Since focusing on the limited number of urban 
municipalities is the more manageable of these options, this was the approach that was followed. This 
also has the benefit that international migration from the countryside is not counted as urban 
immigration. It effectively requires data on the overall urban population and the number of births and 
deaths in these same cities. Of these, numbers on city size are of additional importance to the 

 
5 On changes in the British census classification (and their effect on migration estimates) see Williamson, Coping, 9-10. 

6 Steigenga, 'Poging'. 

7 Oomens and Den Bakker, ‘Beroepsbevolking’. 

8 Horlings, Economic Development; Smits, Economische Groei; Smits et al. Dutch GNP, 12-20. 



 Employment, city growth and labor migration       587 
 

measurement of the rate of urbanization and its relation with the acceleration in non-agricultural growth 
and labor release. 
 Data on the urban population from 1829 forward can be obtained from the successive population 
censuses (or indeed from the Jaarcijfers issued from 1881), and for 1809 and 1815 from Overvoorde’s 1915 
Geschiedkundige Atlas (with later additions and amendments by Ramaer in 1931). Moreover, for 27 cities 
in the period up to 1850 this was already published by Horlings.9  I extended this coverage up to the 
1909 census and widened the sample to a total of 34 municipalities. The rationale behind this limitation is 
a compromise. Numerical urbanization criteria differ between studies and especially when applied to a 
period of extensive change in the distribution of employment, fixed criteria assume a rather arbitrary 
nature. In his well-known 1984 study on early modern urbanization, De Vries applies a criterion of 
10,000 inhabitants.10 Yet the stability of this choice is tied to the smaller and more slowly shifting urban 
scale of the sixteenth through eighteenth centuries; especially for the last decades of the nineteenth 
century it is too low to be practical. Specifically, in the Dutch case swiftly growing industrial towns such 
as Tilburg, Hengelo and Enschede fail to meet this criterion at the start of the period but surpass it by a 
considerable margin at the end. Accordingly, rather than a fixed numerical criterion, a fixed sample of 
towns has been used, each of which either at the start or the end of the period stands well apart in the 
distribution of the population size of all municipalities. In practice, the sample very nearly confirms to a 
criterion of 10,000 inhabitants in 1849 and 20,000 inhabitants at the time of the 1909 census. Only 
Middelburg, Zutphen and Kampen fall short of the latter threshold by a maximum of 312 inhabitants, 
but do meet the 1849 criterion. Even so, the sample used is more comprehensive than that for instance 
used by Horlings for the first half of the century and by Nusteling in his long-term study on urban 
growth.11 The results are stated in appendix table A.2.12  
 The annual data on births and deaths for this sample of towns derives from the civil registers. But 
rather than having to compile these series for individual towns, the relevant data could be obtained from 
two existing databases. The first of these (for 1812 to 1850) is the demographic database in the keep of the 
Netherlands’ Interdisciplinary Demographic Institute (NIDI) as part of the data collection bequeathed by 
E.W. Hofstee. The second is the socio-demographic database constructed for the second half of the 
nineteenth century by the department of social-geography at the University of Amsterdam.13 Since these 
datasets provide absolute numbers of births and deaths, the total natural increase between successive 
years can be derived. Appendix table A.3 summarizes the results that are used as basic data in all 
calculations in the main text. 
 
 
 
 

 
9 Horlings, Economic Development, 323. 

10 De Vries, European Urbanization. 

11 Horlings, ibid.; Nusteling, ‘Periods’. 

12 In a reconstruction as part of the 1920 census, Bakker Schut (Bevolkingsontwikkeling) gives the percentage of the population in 
cities of 20,000 and higher for the census years from 1839 as 30.7, 30.4, 31.0, 31.8, 33.6, 37.1, 42.0 and 43.7 (1909). This is of 
course slightly lower in an absolute sense, but near identical in development to the criterion used here. 

13 Documented in Beekink et al., Historische Databank. 
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Appendix table A.1 The distribution of employment according to the occupational censuses, 1807-1909 (CBS 1920 
occupational classification) 
 
Total 1807 1849 1859 1889 1899 1909 
 
I ceramics 9017 11578 14405 18721 24794 31010 
II diamond 555 1645 1671 10398 9877 10066 
III printing 1769 5248 5677 9819 13749 20210 
IV construction 58224 82935 91004 123680 140405 162164 
V chemicals 3858 4581 4689 6158 8089 12336 
VI wood 12461 26221 29690 35730 38508 47370 
VII clothing and cleaning 34825 70728 71572 77299 92700 109888 
VIII industrial art 546 778 937 1091 546 877 
IX leather 22290 31750 31041 37199 39581 36783 
X mining and quarrying 1810 2509 2258 15159 16462 23428 
XI-XIII metal-shipbuilding 12845 44729 49976 67055 89571 117441 
XIV paper 2573 3984 4207 5700 6942 10351 
XV textiles 39516 44898 45545 44375 49198 60098 
XVI gas and electricity  82 370 2665 4460 9478 
XVII foodstuffs 27401 57684 62438 92761 117229 137556 
XVIII agriculture 367388 494526 523526 616612 659832 676119 
XIX fisheries 7145 11476 12604 16836 21842 23570 
XX commerce 62061 86814 92349 139041 183958 224292 
XXI-A catering 14372 13329 12764 19374 24756 31951 
XXI-B shipping 26822 40561 42848 40877 43273 50648 
XXI-C other transport 12467 36973 40130 63674 77308 107022 
XXII banking and credit 1020 1307 1521 4362 5840 9923 
XXIII insurance  831 789 2082 4118 8051 
XXIV-A government 9320 16540 17791 26362 27048 31097 
XXIV-B military 23690 25915 28673 33953 33887 40278 
XXIV-C medical professions 3812 6005 5873 12358 15391 25570 
XXIV-D other professions 2863 5379 4954 11685 11178 16513 
XXV education 6234 8520 9422 24892 33883 47740 
XXVI domestic service 102176 114268 113690 168637 197469 214029 
XXVII casual labor 6283 14557 17756 24988 27684 22140 
XXVIII religion 2807 4413 4497 6479 7378 7726 
 
Labor force 876150 1270764 1344667 1760022 2026956 2325725 
Male  905254 982755 1311366 1501900 1722808 
Female  365510 361912 448656 525056 602917 
 
Total population 2163092 3081118 3308969 4511415 5103979 5898429 
Participation 40.5 41.2 40.6 39.0 39.7 39.4 
Male   59.7 60.3 58.8 59.5 59.0 
Female  23.4 21.6 19.7 20.3 20.2 
 
Primary 374533 506002 536130 633448 681674 699689 
Secondary 227690 389350 415480 547810 652111 789056 
Tertiary 267644 360855 375301 553776 665487 814840 
Casual labor 6283 14557 17756 24988 27684 22140 
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Appendix table A.2. The population of all main urban municipalities, 1795-1909 
 
    1795 1809 1815 1829 1839 1849 
 
Breda   8250 9532 8999 13114 15339 14743 
Den Bosch  12841 13900 13071 20489 21961 21703 
Tilburg   8532 9465 9883 11726 13162 14645 
Zutphen   6878 7591 7643 10204 11550 12497 
Apeldoorn  4380 5047 5333 7222 8414 9784 
Arnhem   10080 9437 9580 14509 16758 19111 
Nijmegen   12683 11718 13326 17734 21182 21218 
Den Haag  38433 41895 42301 56105 63556 72225 
Delft   14099 14034 12850 15023 17037 18449 
Dordrecht  18014 19320 17387 19972 20991 20909 
Gouda   11715 11371 11979 12878 14451 13788 
Leiden   30955 29848 28532 34564 37464 35895 
Rotterdam  53212 54788 58552 72294 78098 90073 
Schiedam   9111 10040 9940 11588 12051 12786 
Vlaardingen  5625 5249 5088 6823 7234 7590 
Alkmaar   8373 7809 7908 9439 9835 10192 
Amsterdam  217024 201714 180179 202364 211349 224035 
Haarlem   21227 20165 17438 21667 24012 25852 
Den Helder  1650 2321 2505 5489 9088 11564 
Zaandam   9023 9350 8376 10733 11139 11263 
Hilversum  3410 3502 3541 4367 4999 5454 
Vlissingen  5941 4959 4538 8029 8981 9926 
Middelburg  17687 12976 13114 14700 15858 15884 
Amersfoort  8584 8682 8688 11782 12889 12377 
Utrecht   32294 35809 33663 43407 48491 47781 
Leeuwarden  15525 16504 17077 20938 23400 24490 
Zwolle   12220 12893 12877 15640 16950 18168 
Kampen   6214 6959 6962 8882 9072 10883 
Deventer   8287 9186 9621 13639 14379 15258 
Enschede   1835 2231 2400 3253 3721 3778 
Hengelo   2942 2851 2812 3152 3561 3638 
Groningen  23770 26044 27824 30260 33484 33694 
Emmen   1280 1469 1550 2120 2330 2689 
Maastricht  19129 19301 18707 24444 25483 25140 
 
Population  2078691   2156407 2217626  2620932  2868759  3081118 
Cities               661223    657960    634244    778550    848269  897482 
Holland cities       441871    431406    406576    483306    521304  560075 
Big three             308669    298397    281032    330763    353003    386333 
 
Urbanization            31.8      30.5      28.6      29.7      29.6     29.1 
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Appendix table A.2. continued 
 
    1859 1869 1879 1889 1899 1909 
 
Breda  14939 14765 17109 22176 26096 27389 
Den Bosch  23236 24315 24678 27138 30517 34928 
Tilburg  15854 21431 28390 33905 40628 50405 
Zutphen  13576 14656 15898 17139 18381 18831 
Apeldoorn 11302 12661 15051 19275 25761 35626 
Arnhem  24813 31626 40978 49727 56812 64019 
Nijmegen  21493 22842 24980 32101 42756 54803 
Den Haag  78318 90277 113460 156809 206022 271280 
Delft  20126 21836 25355 28458 31589 34191 
Dordrecht  22812 24651 27292 32622 38386 46355 
Gouda  14749 16009 18106 19704 22085 24574 
Leiden  37074 38943 40799 43379 53657 58253 
Rotterdam  106122 116232 148102 201858 318507 417989 
Schiedam  15167 19274 23035 25533 27126 32024 
Vlaardingen  8212 8575 9519 12622 16661 21885 
Alkmaar  10409 11344 13304 15707 18275 21084 
Amsterdam  243304 264694 317011 408061 510853 566131 
Haarlem  27719 30530 36976 50500 64079 69410 
Den Helder  15202 18366 19676 22221 25159 27159 
Zaandam  11786 12045 13171 15282 21146 24579 
Hilversum  5852 6614 9165 12470 19443 31458 
Vlissingen  10922 9489 10056 13165 18893 21363 
Middelburg  16153 16422 17227 18032 18837 18688  
Amersfoort  12683 13230 13704 15380 19089 23620 
Utrecht  52894 59299 67633 84346 102086 119006 
Leeuwarden  25450 25121 28937 30433 32162 36522 
Zwolle  19176 20408 22759 26384 30560 34055 
Kampen  12868 14853 16457 18060 19664 19722 
Deventer  16346 17815 19162 22914 26212 27787 
Enschede  4330 5072 5449 15229 24353 34201 
Hengelo  3915 5633 6502 10264 14968 20073 
Groningen  35771 38528 46058 56038 66537 74613 
Emmen  3796 5955 10381 14408 19425 27665 
Maastricht  27028 27808 28557 32078 34220 37483 
 
Population 3308969 3592858 4012693 4511415  5103979  5898429 
Cities           983397   1081319   1274937   1603418   2040945   2427171 
Holland cities        616852    679390    814971   1045226   1372988   1646372 
Big three             427744    471203    578573    766728   1035382   1255400 
 
Urbanization            29.7     30.1      31.8      35.5      40.0      41.1 
 
Sources: Overvoorde, Geschiedkundige Atlas; JKN, passim (population censuses 1849-1909). 
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Appendix table A3. Decomposing urban growth between census dates, 1815-1909 
  
   urban  change in urban population between census dates due to: 
 population* births deaths natural increase immigration 
 
1815 634244     
1829 778550 364486 319388 45098 99208 
1839 848269 279292 260441 18851 50868 
1849 897482 297739 285514 12225 36988 
1859 983397 320046 306673 13373 72542 
1869 1081319 370969 337969 33000 64922 
1879   1274937      433815         372729      61086      132532 
1889 1603418 501428 394669 106759 221722 
1899 2040945 594155 430977 163178 274349 
1909 2427171 703136 398224 304912 81314 
 
Note: * at the end of each year, so that mutations are counted from the subsequent year to the end of the next census year. 
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Agricultural market prices 

Introduction 

Prices registered at local markets are indispensable to the deflation of nominal estimates of nineteenth 
century agricultural production. They not only form the largest surviving source of information from 
which to compile an agricultural price history, but also that which is closest to producers while 
specifying representative returns for a wide range of goods.1 Moreover, the prominence of this type of 
data is testimony to the function of these specific markets in the distribution of agricultural produce. 
With the exception of strongly specialized producers in the coastal rim farmers themselves still 
typically supplied nearby markets for most of the century. It is only with the practice of wholesale 
trade on the basis of samples in arable agriculture and the emergence of the dairy factory in livestock 
farming from the 1880s that inroads are made into this practice. The fact that significant regional 
differences in the specialization and productivity of agriculture continue to exist throughout the 
nineteenth century makes the disaggregated nature of market prices an additionally useful feature. 
Not only do regional data provide for representative national deflators, they also allow for an explicit 
analysis of market integration. 

The national price series for agricultural products used in this study were reconstructed from a 
large sample of local and provincial market prices. The aim in gathering these was to compile data for 
all major agricultural products in each of the eleven provinces constituted between 1814 and 1840. 
This was facilitated by an early interest of the central government in agricultural prices under the 
influence of French rule. Although preceded by more limited efforts focused on grain prices during 
the 1806 to 1810 Kingdom Holland, integration into the French Empire introduced a systematic 
registration of market prices that was identical to that in all other Départements. This practice was 
continued after the restoration of independence, in a single case (that of Zeeland) until the 1850s. And 
while in its most extensive form its results have been preserved for only a few provinces and limited 
periods (see below), it did lead to the appearance of structured price surveys in official publications 
and archives. In compiling these series, existing provincial averages were preferred over disaggregate 
data. That is, only in the absence of provincial averages were local prices gathered and combined into 
similar series. The sources cited below reflect this approach, accounting for the fact that for instance 
the various local grain prices gathered by Tijms were only used when these served to supplement the 
wider data.2 The result of this search is a total of 235 annual price series. From these, national 
averages of prices for individual products were derived, which in turn served as the basis for the 
calculation of deflators of value added in arable agriculture and livestock farming. In an effort to trace 
changes in the cost of inputs, prices for feed and straw were also compiled. Moreover, not all market 

1 On the limited coverage of available farm-recorded prices and the fact that these apply to a very small selection of individual 
producers see below. 

2 Tijms, ‘Prijzen van Granen’. 
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prices pertained to agricultural products. Some of the surveys, especially the French questionnaires, 
include series for fuels (peat, coal and firewood) and industrial products (flour, bread, vegetable oils 
and candles). These were used in the calculation of consumer price indices and in the construction of 
some industrial deflators (see data appendices C and F). 

Sources and method 

With the exception of the datasets for the 1820s and the 1840s discussed below, there are no sources 
that specify agricultural market prices for all of the provinces, even for products such as the staple 
grains. Accordingly, the first step was to assemble average prices for individual provinces. To this 
purpose, three systematic sources are available. But while these specify provincial data, they do not 
cover the whole of the nineteenth century or a full range of products. In consequence, information was 
added from a combination of incidental, mostly local market surveys and other statements of market 
prices. In nearly all cases these were reports that were drawn up by local authorities on average prices 
and quantities sold at principal municipal markets in a given month or at specific market dates. Only 
incidentally were market prices quoted in relation to the payment of rents that were fixed in terms of 
quantities of grain.3 

Systematic sources 

The first systematic source used consists of the price surveys that were drawn up as a result of French 
administrative demands after full annexation in July 1810. Resultant obligations, in line with existing 
practice within the other Départements, included the gathering of significant amounts of statistical 
material. Apart from inquiries into population, industry and agricultural production, information on 
the local consumption and market price of staple foodstuffs was recorded and submitted to the central 
government. In the case of market prices, such efforts could build upon earlier attempts under Louis 
Napoleon at the compilation of local market reports.4 However, only with the introduction of a formal 
instruction to complete printed forms stating quantities sold and prices for an extensive list of 
marketed goods do these observations gain a systematic quality, their principal measurement interval 
being so-called quinzaines (as the name suggests fifteen days, in practice mostly a fortnight between 
successive market dates). 

The geographic units covered by these surveys were the departments formed after 1810 and their 
main constituent market towns. In a strict sense these were not congruent with the Gewesten that had 
existed before, or the provinces formed in 1814. Since market price data for later years was gathered 
by province this posed a potential problem for the use of the aggregated data, particularly so in the 
case of the Département du Zuyderzée, which included parts of what would later become the provinces 
Utrecht and North-Holland. In this specific case, the relevant Dutch and French national archives also 
contained the price surveys for individual markets from which departmental averages had been 

3 Cf. RA Limburg, Archieven van het Arrondissement Maastricht en van het Departement der Nedermaas, 1794-1814, 2585, where 
price quotations are given as the 'Prix des grains pour servir aux liquidations lors du rachat des rentes dues en nature'. 

4 The principal source here is ARA, Archief van het Departement van Binnenlandse Zaken 1795-1813, 822, 981 and the original 
underlying surveys in local and provincial records (for instance RA Zeeland, Prefectuur Archief 1810-1814, 983, 987, 1116). 
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computed, so that the data could be recombined.5 In most other cases the averages given, in spite of 
later administrative changes, could still be used. The reason for this is that although the territories of 
the later provinces and Départements did not fully match, the same set of urban markets from which 
provincial or departmental averages were derived was used. In practice, the submitted surveys 
mostly contain only prices for grains, legumes and main dairy products (butter and cheese). However, 
in some cases (Zeeland, Overijssel and North-Brabant) the introduction in 1812 of the extensive 
official registration form leads to the inclusion of a much wider range of products, such as flour, 
firewood, coal, vegetable oils, candles and bread. The French data survive in the archives of both the 
Dutch and French Ministries of the Interior, as well as in the archives of provincial and local 
administration. By combining all of these, a comprehensive coverage for most products could be 
achieved. The observation interval, however, is relatively short. Including the early efforts at the 
compilation of price data mentioned, the maximum period covered runs from observations for 1807 
up until reports for early 1815 in the case of Brabant—the latter an explicit continuation of existing 
practice after the restoration of independence. Accordingly, annual averages were computed up to 
and including 1814. 

The second, more enduring source used is linked to the French mercuriales. After the Napoleonic 
period, the Dutch government continued the collection of price data in the way outlined, organized 
through the new provinces. Royal Decree 14 of 9 June 1816 instructed provincial administrators to 
submit surveys of average market prices to the ministries of Finance and the Interior, using a 
translated version of the exact forms used during French annexation.6 As a result, market scales 
stating quantities of main products handled and average prices paid were drawn up and submitted 
each month. Unfortunately, the massive amount of records thus produced also increased their liability 
to destruction. With a few exceptions, none of these records survive, either on the central or the 
provincial level. Due to the fact that both Zeeland and North-Brabant published the monthly price 
data in the Provinciaal Blad, the relevant information for both of these provinces does survive up to 
1855 and 1849 respectively. Comments that accompany the final publications of this type indicate that 
the instruction to collect average prices for a range of products henceforth changed to an obligation to 
compile only highest and lowest market prices for grains (in turn published in the Staatscourant). In 
addition, comprehensive surveys for all provinces have been preserved for six consecutive years 
(1824-1829).7 The standard forms used to construct these inquire into the costs of a maximum of 47 
products. The only other surviving material of this type found concerns surveys for Overijssel and 
Friesland. Of these, the latter—even though using the extensive forms—specify only grain prices, 
whereas the former diminish in detail, so that by the 1840s only grain prices for Zwolle, Deventer and 
Kampen remain.8 

Thirdly, under the sliding scale Graanwet of December 1835, local and provincial authorities were 
obliged to submit weekly reports on the level of grain prices, so as to allow for the determination of 
the level of import tariffs. The aggregated results of these surveys were published in the Staatscourant. 
Available series cover the period between January 1837 and August 1847, with the exception of 

5 ARA, Archief van het Departement van Binnenlandse Zaken, 1795-1813; ANP, F11 Subsistences. 

6 As for instance quoted in RA Zeeland, Archief van het Provinciaal Bestuur Zeeland, 1813-1850, 7. 

7 ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B 1823-1831, 1365. 

8 RA Overijssel, Provinciaal Bestuursarchief 1813-1831, 356-7; RA Overijssel, Varia Archief, 217-9; RA Friesland, Archief van 
Gedeputeerde Staten van Friesland 1813-1918, 1880-4.  



 Agricultural market prices       595 
 

Limburg (for which data starts in February 1841). The series contain quotations for wheat, rye, barley, 
buckwheat and oats, all of which have been converted to annual averages. The incomplete data for 
1847 was converted to annual averages using a seasonal correction factor based on the observations 
for 1837 to 1846. 

The fourth and most extensive source used concerns the market price surveys contained in the 
provincial annual reports. Under article 6 of their instruction, Royal Decree 80 of 15 December 1820 
obliged provincial governors to submit annual accounts of main developments in population, 
economy, government and land-use.9 The resultant annual reports gradually develop from concise 
handwritten memos to more elaborate surveys. Partly as a result, printed provincial annual reports 
start to appear. This mostly occurs from the mid-1830s, but in some cases (Groningen is an example) 
already starts in the 1820s. Published under varying titles, these gradually increase in content and as 
such contain market price surveys for an increasing number of provinces. By the 1840s the coverage is 
comprehensive. In addition, earlier hand-written reports were retrieved from the archives of the 
Ministry of the Interior, as well as from those of two of the High Councils of State (the Staatssecretarie 
and the Kabinet des Konings). Those for North-Brabant and Zeeland contained annual averages 
identical to those computed from the monthly Provinciaal Blad data, but others did hold additional 
information for the years preceding the appearance of printed versions (especially those for 
Overijssel). The provincial reports contain annual average market prices for a varying collection of 
goods. Their presence within the reports in three cases lasts until the 1870s (North-Holland, Zeeland 
and Limburg: 1876). Yet for most other provinces the available data stretches well beyond this, in the 
cases of Groningen, Gelderland and Drenthe even up to 1913. For Gelderland, averages had to be 
computed from separate specifications for the province's five principal market towns. In the case of 
Groningen, monthly data on grain prices had to be converted to annual averages for the period 
between 1861 and 1913.  

For the second half of the century, supplementary information on products insufficiently covered 
by the above sources was obtained from local market surveys contained in the Verslag van den 
Landbouw (VvdL) that was published as of 1851. This concerns information for industrial crops such as 
flax, hemp, oilseeds, madder and chicory. In the case of inland tobacco and sugar beets, the sample of 
local VvdL prices was combined with market quotations for the Nijkerk tobacco firm Croesen and 
with prices from the purchase records of the Geldermalsen beet sugar factory Nederbetuwe (see data 
appendix C). Similarly, the sample of market prices for linseed was enhanced with the quotations 
obtained from the records of the Kingma oil mill in Makkum (Friesland). Most of the price series used 
from the VvdL pertain to Rotterdam markets. Given the fact that arable agriculture to the immediate 
south of Rotterdam was by far the most prominent producer of for instance flax and madder, this 
mitigates the problem of a lesser regional coverage in observations for industrial crops relative to 
those for the staple grains, potatoes and livestock products. Moreover, the share of these products in 
overall output was limited, albeit with a changing prominence of individual products. Whereas for 
instance the production of madder declined as of the 1870s as the result of newly available artificial 
dyes, the output of sugar beets increased significantly. Finally, market prices for a wide range of 
agricultural products (one series for each product, mostly pertaining to Amsterdam and Rotterdam) 
from 1901 are also specified in the retrospective survey of wholesale prices issued in 1922 by the 
Centraal Bureau voor de Statistiek (CBS). This is discussed below as part of the reconstruction of 
industrial wholesale prices (data appendix C). 

9 ARA, Kabinet des Konings, 1813-1840, 6126. 
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Data definitions 

All provincial market prices, whether specified by primary sources or calculated from disaggregate 
data, are unweighted averages. Moreover, this not only holds with respect to geographic coverage 
(plain averages for main markets), but also with respect to the quality of the products put to market. 
In no case are averages based on highest and lowest prices. Instead, all series use prices that are 
asserted by the sources to reflect the average quality sold, or—incidentally—are calculated ratios of 
the volume and value of transactions. In the case of the staple grains, potatoes, legumes and butter a 
nigh comprehensive provincial coverage for the full observation period could be achieved along these 
lines. Largely due to the regionally concentrated character of production, this is not the case for 
industrial crops and cheese. Before the spread of cooperative dairy-factories, the latter product also 
exhibited a large regional variation in quality, additives and fat-content. The approach taken in the 
calculation of average cheese prices has been to enforce standardization to North-Holland, Gouda and 
Stolwijk cheese. That is, where the data allowed for such an approach series were based only on price 
quotations with these specifications (based on the initial mercuriales). In the rare case where these were 
lacking, the price ratio closest in time and space was applied (most market surveys give parallel 
quotations for Gouda and cumin-cheese). As already observed, the fact that prices for industrial crops 
are most extensively available for regions of production dampens the problem of a sparse regional 
coverage. 

The national series reconstructed from these provincial prices, likewise, are not weighted by 
estimates of transactions. Although the quantities supplied to some markets are known for a number 
of main products during a limited part of the observation period, this information is mostly lacking. 
And even if this would be available, the share of these marketed volumes in the total of provincial 
transactions cannot be verified. The fact that during the last decades of the century an increasing 
share of agricultural produce was marketed outside production areas further exacerbates this 
problem. Given that milk and buttermilk were not traded on periodical markets but were exchanged 
only through retailing makes that prices for these products could only be obtained from institutional 
records (see data appendix F). 

The alternative of farm-recorded prices 

It might be argued that agricultural deflators would ideally be composed from farmgate rather than 
market prices, thus excluding mark-ups for transport, storage and transaction costs. Alternatively, an 
estimated correction for this mark-up might be applied. Neither course has been followed, with 
objections that are both of a practical and historical nature. Their combined effect is that changes in 
the price level of agricultural output are most accurately reflected by a systematic sample of market 
prices. The first problem affecting the possible use of farm-recorded prices is their limited availability. 
Only for a part of Groningen, the very large and modern Wilhelminahoeve in Zeeland and a single 
North-Holland farm are prices available for limited parts of the nineteenth century.10 Moreover, by 
their very nature these prices relate to the revenues of individual farms during specific parts of the 
year. All this makes the available prices of little use in the deflation of annual estimates of value 

10 Cf. Paping, 'Agrarische productie' (Groningen farms from 1762 to 1863); Van Zanden, Economische ontwikkeling, 227 (prices 
received by the North-Holland Beemster farmer K.P. Kramer) and Kuperus, ‘Bedrijfsresultaten’ (Wilhelminahoeve). 
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added for all of Dutch agriculture and the full range of products that it produced. What would be 
achieved through their use is a selection bias through a focus on specific regions and on individual 
producers rather than market equilibria.  

These same problems carry over into the alternative problem of making robust estimates of the 
farmgate mark-up. First, this margin undoubtedly differed across markets (according to distance and 
urban demand translating into market fees). Given that we only have a few samples from which to 
reconstruct such estimates, this biases any attempt of this kind. Secondly, as quoted earlier by Knibbe, 
in 1933 the government committee headed by Ebels estimated that an average 3.5 guilder transaction 
cost mark-up per ton of arable produce had prevailed between 1923 and 1932.11 This led Knibbe to 
apply rather arbitrary if limited mark-ups of 4 guilders for the years between 1885 and 1914 and of 4.5 
guilders between 1851 and 1884.  

In an effort to establish an empirical basis for such estimates, I compared the prices for the 
Groningen sample of farms (the largest set of farmgate prices) with those at Groningen autumn 
markets for the period between 1800 and 1862. The results were estimates of 58 guilders per ton for 
butter, 16 for wheat, 13 for rye and a mere 2 for oats. This wide spread (in the case of butter probably 
due to quality differences) and the fact that the calculated mark-ups lacked any trend while exhibiting 
large variations, provide ample reason not to impose any farm gate mark-up. The relative magnitude 
of the only reliable estimate available (that established by the Ebels committee) additionally shows 
this stance to be of little importance. Depending on the relative weight of the various grains, a 3.5 to 
4.5 guilder mark-up on farm gate prices for the second half of the century amounts to between 3 and 5 
percent of the average price. Even if such shares were substantially reduced in the first decades of the 
nineteenth century, their effect on growth estimates falls well within the margins of measurement 
error: the effect of an earlier reduction by a third for the upper estimate over five decades still falls 
below the rounding threshold for growth rates with an accuracy of one decimal point. Finally, even if 
we would be able to construct robust estimates of the farm gate mark-up, it is not at all clear how to 
interpret the distinction in income thus imposed. As observed by Jan de Vries, Dutch early nineteenth 
century water infrastructure was geared to the fact that farmers typically brought their own products 
to the urban market.12 Accordingly, even if robust farmgate mark-ups could be established, these still 
would require arbitrary judgment in pinning down the shifting distribution of income between 
agriculture and services. 

Pre-metric unit conversions 

Market prices for the early years of the nineteenth century were originally stated in pre-metric units of 
weight or volume. Only during the short period of French annexation between July 1810 and November 
1813 and of course after the official 1816 transition, market scales and other official price data switch to 
the use of metric units, sometimes starting with parallel quotations. This imposed the need to convert 
prices derived from primary sources for earlier years. Moreover, the same conversion involves not just 
switching from one system to another, as measures used in the Republic varied on a regional basis. And 
while use of the Amsterdam system dominated in interregional trade, local agricultural markets

11 Knibbe, Agriculture, 44-5. 

12 De Vries, Barges, 339. 
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Appendix table B.1. Pre-metric unit conversions applied in the reconstruction of provincial market prices 

Grains and legumes (liters) 
Friesland lopen 83.6 Zwolle mud 120.4 
Utrecht mud 120.4 Amsterdam last 3010 
Amsterdam mud 111.5 Amsterdam zak 83.5 
Leiden zak 68.4 Zeeland zak 77.8 
Amsterdam tun (potatoes) 220 

Butter/cheese (kg) 
Leeuwarden  pound 0.492 Leiden vierendeel 39.5 
Amsterdam  pound 0.494 Utrecht pound 0.469 
Zwolle pound 0.504 's-Hertogenbosch pound 0.471 
Nijmegen pound 0.492 Coevorden pound 0.492 
Middelburg  pound 0.468 Meppel pound 0.494 

Fuels (liters) 
Amsterdam tun (peat) 227 Amsterdam hoed (coal) 1172.4 

Sources: Verhoeff, Oude Nederlandse Maten; ARA, Archief van het Departement van Binnenlandse Zaken, 1796-1813, 981. 

typically still used regional systems of measurement. Several surveys summarize the metric equivalence 
values for these systems, the most recent and comprehensive being that by Verhoeff.13 Yet the dominant 
problem is that the primary sources frequently are less than explicit about the system used. A typical 
question that arises is whether the local bag or pound or the Amsterdam version of these same measures 
is referred to. For the records of most welfare institutions and company archives this could be solved 
through comments on the quotations for the year in which metric measures were adopted. Equivalence 
values in these cases followed from explicit information or parallel quotations. If the evidence suggested 
local units to be in use, but details could not be extracted from the records, metric equivalence values 
were retrieved from the survey of local measures by Verhoeff. The various measures used are shown in 
appendix table B.1. 
 In addition, standard subdivisions of the dry-volume measures indicated were applied. The most 
widely used of these, again, was the subdivision of one Amsterdam last of 3010.5 liters in 27 mud of 111.5 
liters, in turn made up of four schepel of 27.9 liters. Parallel to this, a single last could be divided into 36 
zak (bag) of 83.5 liters, again divided into three schepel. Note that the latter subdivision of the zak differed 
across regions. A separate subdivision of importance was that of the Leiden zak of 68.4 liters, dividing 
into 2 aghel of 34.2 liters.  
 It should further be noted that the various local systems were not the only ones encountered. 
However, in all cases where divergent units were used their specific weight or content could be based on 
information provided at the moment of transition to metric units, sometimes cross-referenced by 
information from other sources. An example is the price for peat in North-Brabant reported in the 
Provinciaal Blad, which is stated in 'Amsterdam barrels' up to November 1819 and in hectoliters 
thereafter. The change in price specified at the moment of transition is incompatible with the thought 
that here the standard Dutch (originally Leiden) peat barrel of 200 liters, or the Amsterdam potato 

13 Verhoeff, Oude Nederlandse Maten. 
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barrel of 220 liters were referred to.14 However, identical mercuriales for the same years survive in the 
Leiden municipal archives.15 There, at the identical moment of transition the ‘Amsterdam barrel’ for 
peat is explicitly stated to contain ‘10/9’ hectoliters. Hence, peat prices were converted accordingly. In 
a similar fashion, prices for coal up until 1819 in these sources were converted from a hoed of 3000 
Amsterdam pounds. 

Describing the price series 

Below, the market price series and the underlying sources are listed by province. The observation 
period stated is the maximum covered by the individual series. The national averages for grains and 
legumes listed further below are expressed in hectoliters, since the original sources also invariably use 
measures of volume rather than weight. Moreover, the fixed coefficients of specific weight used in the 
literature vary considerably, where it is well known that the weight of especially grains varied 
between harvests. For flax, chicory, hemp, tobacco, hay and straw, and in the case of all livestock 
products, prices are given by weight, as is the case in the original sources. Likewise, the price of feed 
cakes is specified in numbers. 

Province: Groningen. 
Series: 17: 1800-1913. 
Products: Wheat, rye, barley, oats, potatoes, horse beans, green peas, sugar beets, coleseed, linseed, 
scutched flax, yellow mustard seed, caraway seed, straw, oilseed, butter. 
Sources: ARA, Archief van het Departement van Binnenlandse Zaken 1795-1813, 822, 981; ARA, Archief 
Ministerie van Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365; ARA, Geheim Archief 
Ministerie van Oorlog, 1813-1844, Achief van de Commissie van Onderzoek en Verevening der Pretensiën 
voortspruitende uit gedane Leverantiën aan de Geallieerde Legers, 1814-1832, 64; ANP, F11 Subsistences, 839, 
840, 842, 895; Labrousse et al., Prix du Froment, 225; Verzameling van Stukken, table G; Rekwest en 
Inlichtende Memorie, 8; Staatscourant (1837-47); Verslag van de Gedeputeerde Staten aan de Staten der 
Provincie Groningen; Uitvoerig en Beredeneerd Verslag van den Toestand der Provincie Groningen, Verslag 
van den Toestand der Provincie Groningen uitgebragt door Gedeputeerde Staten aan de Staten der Provincie; 
JKN (1881-1913); Bierma, Land en Volk, Bijlage 15; Priester, Economische Ontwikkeling, 532-7, 549-51; 
CBS, Prijzen. 

Province: Friesland. 
Series: 23: 1809-1907. 
Products: Wheat, rye, barley, buckwheat, oats, potatoes, horse beans, tick beans, brown beans, navy 
beans, broad beans, green peas, yellow peas, coleseed, pearl barley, linseed, chicory (fresh), chicory 
(dried), butter, cheese, clove cheese, Kanter cheese, herb cheese. 
Sources: ARA, Archief van het Departement van Binnenlandse Zaken 1795-1813, 822, 981; ARA, Archief 
Ministerie van Binnenlandse Zaken, Binnenlands Bestuur B 1823-1831, 1365; ANP, F11 Subsistences, 839, 
840, 842, 895; Labrousse et al., Prix du Froment, 227; Verzameling van Stukken, table G; RA Friesland, 

14 Verhoeff, Oude Nederlandse maten, 4, 47. Before its standardization in 1816, the standard peat barrel contained 227 liters. 

15 GA Leiden, Nieuw Archief der Gemeente Leiden 1816-1851, 2110. 
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Archieven Gewestelijke Bestuursinstellingen 1795-1813, 3800, 3802-03, 3118; RA Friesland, Archief van 
Gedeputeerde Staten van Friesland 1813-1918, 1880-4; RA Friesland, Archief Kingma, 764; Staatscourant 
(1837-47); Verslag van den Toestand der Provincie Friesland aan de Staten van dat Gewest Gedaan; Verslag 
van den Toestand der Gemeente Leeuwarden; JKN (1881-1913); BSI (1889) 110-1. 

Province: Drenthe. 
Series: 6: 1800-1913. 
Products: Rye, buckwheat, oats, potatoes, butter, eggs, wool. 
Sources: ARA, Archief van het Departement van Binnenlandse Zaken, 1795-1813, 822, 981; ARA, Archief 
Ministerie van Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365; ANP, F11 Subsistences, 839, 
840, 842, 895; Verzameling van Stukken, table G; GA Meppel, Nieuw Archief der Gemeente Meppel, 109; 
Jaarverslag Kamer van Koophandel Meppel; Alsthorphius Grevelink, Statistiek; Staatscourant (1837-47); 
Verslag van den Gouverneur en van de Gedeputeerde Staten aan de Staten der Provincie Drenthe;Verslag van 
den Commissaris des Konings en van de Gedeputeerde Staten aan de Staten der Provincie Drenthe; BSI (1889) 
109-11; Bieleman, Boeren, 704-6; Tijms, 'Prijzen van Granen'.

Province: Overijssel 
Series: 17: 1800-1913. 
Products: Wheat, rye, barley, buckwheat, oats, potatoes, butter, eggs, horse beans, tick beans, 
cauliflower, chicory, white cabbage, apples, pears, coal, peat, candles, haddock (Zwolle fish market). 
Sources: ARA, Archief van het Departement van Binnenlandse Zaken 1795-1813, 822, 981; ARA, Archief 
Ministerie van Binnenlandse Zaken, Binnenlands Bestuur B 1823-1831, 1365; ANP, F11 Subsistences, 839, 
840, 842, 895; Labrousse et al., Prix du Froment, 222; Verzameling van Stukken, table G; ARA Archief 
Algemene Staatssecretarie, 2-4-1836 La J12 geheim, 26-5-1837 Hzz geheim, 12-4-1838 La k15 geheim; RA 
Overijssel, Provinciaal Bestuursarchief 1813-1831, 25 E, 356-7; ARA, Geheim Archief Ministerie van Oorlog, 
1813-1844, Achief van de Commissie van Onderzoek en Verevening der Pretensiën voortspruitende uit gedane 
Leverantiën aan de Geallieerde Legers, 1814-1832, 64; RA Overijssel, Varia Archief, 217-9; Staatscourant 
(1837-47); Bijdragen tot de Geschiedenis van Overijssel (1888) 281-321; GA Zwolle, Archief AAZ01, 480-1; 
Verslag van den Toestand der Gemeente Zwolle (1901-1913); Verslag van den Gouverneur en de Gedeputeerde 
Staten aan de Staten der Provincie Overijssel; Verslag van de Gedeputeerde Staten aan de Staten der Provincie 
Overijssel omtrent den Toestand dier Provincie (1835-1902); Tijms, ‘Prijzen van Granen’; CBS, Prijzen.  

Province: Gelderland. 
Series: 20: 1800-1913. 
Products: Wheat, rye, barley, buckwheat, oats, potatoes, horse beans, marrowfat peas, white peas, 
green peas, yellow peas, vetches, cabbage, apples, pears, butter, cheese, beef, pork, mutton, wool. 
Sources: Staatscourant (1837-47); Verslag van den Toestand der Provincie Gelderland gedaan aan de 
Provinciale Staten van dat Gewest door de Gedeputeerde Staten (1848-1913); Arnhemsche Courant (1830-
1850; ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B 1823-1831, 1365; ANP, F11 Subsistences, 
839, 840, 842, 895; ARA Archief Binnenlandse Zaken 1795-1813, 822, 981; ARA, Geheim Archief Ministerie 
van Oorlog, 1813-1844, Achief van de Commissie van Onderzoek en Verevening der Pretensiën voortspruitende 
uit gedane Leverantiën aan de Geallieerde Legers, 1814-1832, 64; Statistieke Beschrijving van Gelderland 
uitgegeven door de Commissie van Landbouw in dat Gewest (1826); Bijdragen tot de Statistiek van Nederland, 
nieuwe volgreeks xxvi, Marktprijzen van Granen te Arnhem (1903); Verzameling van Stukken, table G; 
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Labrousse et al., Prix du Froment, 246; Tijms, ‘Prijzen van Granen’; Verslag van den Landbouw in 
Nederland 1851-1902, continued as of 1904 in Verslagen en Mededeelingen van de Directie van Landbouw. 

Province: Utrecht. 
Series: 21: 1800-1913. 
Products: Wheat, rye, barley, buckwheat, oats, potatoes, butter, grass butter, whey butter, Stolkwijk 
cheese, Leiden cheese, coal, peat, candles, coleseed, navy beans, tick beans, green peas, yellow peas, 
apples, pears, wool. 
Sources: GA Utrecht, Stadsarchief IV, 676, 1240-44; Verslag van den Toestand der Gemeente Utrecht (1851-
1913); ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B 1823-1831, 1365; RA Utrecht, Archief van 
de Commissaris van het Kwartier Utrecht 1813-1816, 312; Posthumus, Prijsgeschiedenis II,  416-23; ANP, 
F11 Subsistences, 839, 840, 842, 895; Staatscourant (1837-47); ARA, Archief Binnenlandse Zaken 1795-1813, 
822, 981; ARA, Geheim Archief Ministerie van Oorlog, 1813-1844, Achief van de Commissie van Onderzoek 
en Verevening der Pretensiën voortspruitende uit gedane Leverantiën aan de Geallieerde Legers, 1814-1832, 64; 
Verzameling van Stukken , table G; 't Hart, Stad Utrecht, 207-12; Verslag van de Gedeputeerde Staten aan de 
Provinciale Staten van Utrecht over den Toestand der Provincie, Verslag over den Toestand der Provincie 
Utrecht (1849-1876); ARA, Archief Binnenlandse Zaken 1795-1813, 822. 

Province: North-Holland 
Series: 29: 1800-1913 
Products: Wheat, rye, barley, buckwheat, oats, potatoes, green peas, yellow peas, pale peas, horse 
beans, tick beans, brown beans, beef, veal, mutton, lamb, pork, smoked pork, Frisian butter, Kuinder 
butter, Kampen butter, Deventer butter, Zwolle butter, cheese. 
Sources: Muskee, ‘Evolutie’; Staatscourant (1837-47); Verslag van Gedeputeerde Staten der Provincie 
Noord-Holland aan de Provinciale Staten, Verslag van den Toestand der Provincie Noord-Holland gedaan aan 
de Provinciale Staten van dat Gewest door de Gedeputeerde Staten (1851-1876); ANP, F11 Subsistences, 839, 
840, 842, 895; ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B 1823-1831, 1365; ARA, Archief 
Binnenlandse Zaken 1795-1813, 822, 981; ARA, Kabinet des Konings, 1813-1840, 6512; Verzameling van 
Stukken; table G; Labrousse et al., Prix du Froment, 246; JKN (1881-1913); Allebee and Hooft, Prijzen; 
CBS, Prijzen. 

Province: South-Holland. 
Series: 14: 1800-1913. 
Products: Wheat, rye, barley, oats, potatoes, tick beans, horse beans, flax, linseed, butter, Leiden 
cheese, Gouda cheese, beef, veal, mutton. 
Sources: Bool, Statistiek (the 1884 version was updated by Fokker in 1915); Verslag van den Toestand der 
Gemeente Leiden (1856-1913); Verslag gedaan door de Gedeputeerde Staten aan Provinciale Staten van Zuid-
Holland (1847-1850); Uittreksels uit de Berigten van Leden Correspondenten der Nederlandsche Huishoudelijke 
Maatschappij; GA Leiden, Nieuw Archief der Gemeente Leiden 1816-1851, 2108; ARA, Archief Binnenlandse 
Zaken, Binnenlands Bestuur B, 1823-1831, 1365; ARA, Geheim Archief Ministerie van Oorlog, 1813-1844, 
Achief van de Commissie van Onderzoek en Verevening der Pretensiën voortspruitende uit gedane Leverantiën 
aan de Geallieerde Legers, 1814-1832, 64; ANP, F11 Subsistences, 839, 840, 842, 895; ARA, Archief 
Binnenlandse Zaken 1795-1813, 822, 981; RA Zuid-Holland, Archief Gewestelijke Besturen 1807-1815, 565; 
GA Leiden, Stadsarchief van Leiden 1574-1816, 2539, 2552, 2555-56, 2562; Verzameling van Stukken, tables 
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C/G; Labrousse  et al., Prix du Froment,. 221; JKN (1881-1913); Staatscourant, 1837-47; Verslag van den 
Landbouw in Nederland 1851-1902, continued as of 1904 in Verslagen en Mededeelingen van de Directie van 
Landbouw; CBS, Prijzen (meat prices, Rotterdam). 
Note: The Verslag van den Toestand der Gemeente Leiden (issued as of 1851) changed its original title 
(Verslag gedaan door Burgemeester en Wethouders aan den Gemeente-Raad van Leyden) after 1868. 

Province: Zeeland. 
Series: 47: 1801-1913. 
Products: Wheat, rye, barley, buckwheat, oats, potatoes, wheat flour, rye flour, barley flour, butter, 
navy beans, coleseed, white peas, green peas, yellow peas, linseed, horse beans, malt wine, jenever, 
beef, veal, mutton, lamb, pork, smoked pork, hay, straw, oak firewood, yew firewood, alder firewood, 
beech firewood, ash firewood, willow firewood, faggots (small and large), coal, charcoal, peat, 
coleseed oil, rape-oil, linseed oil, rape-cakes, linseed cakes, candles, rye bread, unbolted wheaten 
bread, bolted wheaten bread. 
Sources: Provinciaal Blad van Zeeland (1830-56); Verslag van Gedeputeerde Staten aan de Staten der 
Provincie Zeeland, Verslag van den Toestand der Provincie Zeeland door Gedeputeerde Staten uitgebragt aan 
de Provinciale Staten (1856-76); Bijdragen tot de Statistiek van Nederland, nieuwe volgreeks xvvi, 
Marktprijzen van Granen te Middelburg (1904)*; RA Zeeland, Archief Provinciaal Bestuur Zeeland 1813-50, 
282-283, 311, 313-317, 350, 356-360; ANP, F11 Subsistences, 839, 840, 842, 895; ARA Archief Binnenlandse
Zaken 1795-1813, 822, 981; ARA Archief Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365;
ARA, Geheim Archief Ministerie van Oorlog, 1813-1844, Achief van de Commissie van Onderzoek en
Verevening der Pretensiën voortspruitende uit gedane Leverantiën aan de Geallieerde Legers, 1814-1832, 64;
RA Zeeland, Prefectuur Archief 1810-1814, 983, 987, 1116; Verzameling van Stukken, table G; Labrousse et
al., Prix du Froment, 221.

Province: North-Brabant. 
Series: 36: 1807-1913. 
Products: wheat, rye, barley, buckwheat, oats, potatoes, navy beans, green peas, yellow peas, wheat 
flour, rye flour, butter, North-Holland cheese, Stolkwijk cheese, Leiden cheese, elm firewood, oak 
firewood, alder firewood, peat, coal, beef, veal, mutton, lamb, pork, smoked pork, malt wine, jenever, 
hay, straw, faggots (small and large), candles, rye bread, unbolted wheaten bread, bolted wheaten 
bread. 
Sources: Provinciaal Blad van Noord-Braband (1816-49); Verslag van den Toestand der Provincie Noord-
Brabant aan de Provinciale Staten aangeboden (1848-82); Statistisch en Staathuishoudkundig Jaarboekje 
(1860), 296; Van Mierlo (1988, 94-9); RA Noord-Brabant, Archief Departementaal Bestuur van de Monden 
van de Rijn 1810-1814, 1412, 1414; RA Noord-Brabant, Archief Commissie voor Landbouw, 44; GA Den 
Bosch, Oud Archief, 69; ARA Archief Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365; ANP, 
F11 Subsistences, 839, 840, 842, 895; ARA, Archief Binnenlandse Zaken 1795-1813, 822, 981; ARA, Kabinet 
des Konings, 1813-1840, 6512; Verzameling van Stukken, table G; Labrousse et al., Prix du Froment, 222; 
BSI (1889), 110; JKN (1881-1913); CBS, Prijzen. 

Province: Limburg. 
Series: 6: 1800-1912. 
Products: Wheat, rye, barley, buckwheat, oats, potatoes, butter (Maastricht), eggs (Roermond). 
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Sources: Van Maanen, Petrus Regout, 351-2; Verslag van den Toestand van Limburg gedaan aan de 
Provinciale Staten (1856-1876); ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B, 1823-1831, 1365; 
JKN (1881-1913); BSI (1889), 110; RA Limburg, Archieven van het Arrondissement Maastricht en van het 
Departement der Nedermaas 1794-1814, 2585; RA Limburg, Archief Provinciaal Bestuur, 8608; Verbeet, 
Limburg, 382-5; CBS, Prijzen. 
 
 
 Composite agricultural deflators 
 
Although the above price series take 1800 as their earliest point, the National Accounts estimates of 
value added in the various sectors only start from 1807. The principal reason for this choice is that it is 
only in this year that the national system of taxation introduced in 1806 produced its first 
comprehensive returns. These, in turn, play a prominent role in many of the production estimates, not 
only in industry and services (through excise returns and the patent license tax for example), but 
through the excise on slaughter also in the case of agriculture. Moreover, the various inquiries 
organized under French rule add to this motive. In constructing a deflator of value added with the 
same starting-point, the price series listed above were first combined into separate series for arable 
and livestock agriculture. In accordance with the standards of the System of National Accounts, these 
are defined as dynamically weighted indices. 
 The weights used in this process were derived from the estimated output values for the various 
individual products. The reason to use output values rather than nominal value added lies in the fact 
that the reconstructions of agricultural value added necessarily subtract the value of inputs at the 
aggregate level only, so that an identification of value added by product cannot be achieved. In the 
case of arable agriculture nominal output is achieved as the product of production volumes and the 
average national market price. For the years after 1850 Knibbe reconstructed continuous production 
volumes for all products on the basis of harvest statistics from the VvdL, with subsequent 
modifications by Smits et al.16 For the first half of the century, the output of arable products could be 
reconstructed for a more limited number of principal products only. In doing so, the 1812/3 États des 
Recoltes and the first 1851 crop statistics in the VvdL were used as benchmarks that were interpolated 
on the basis of various local yields and the overall acreage sown. To obtain weights for a full range of 
products it was therefore necessary to specify output shares for all other arable products.17 Given that 
total output for these years was determined as the estimated value of main products multiplied by a 
fixed mark-up based on the earliest detailed results for the 1850s, deflator weights could be set 
according to the same procedure.18  
 In the case of livestock products the procedures followed in the reconstruction of output were 
more differentiated. For the second half of the century amended estimates by Knibbe could again be 
used. For the earlier period, the nature of the estimates made by Smits et al. varies per product. Due to 
the existence of the slaughter excise and reconstructions of net exports, estimates of meat production

16 Cf. Knibbe, Agriculture, 272-4; Smits et al. Dutch GNP, 25-32. Since these concern the value of feed and calculated value 
added, the corrections of annex 3.1 above have no bearing on the reconstruction of output. 

17 Direct 1807 to 1850 estimates were made for all grains, potatoes, rapeseed and all beans and peas. 

18 The estimated volume of beans was subdivided into horse beans, tick beans (as of 1828) and (white) navy beans according to 
supplies at the Leiden market. Peas were subdivided into green peas and yellow peas. These subdivisions matter, since the 
prices of these various products (and hence estimated output values and deflator weights) differed. 
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Appendix table B.2. Products in the agricultural deflators and their average weights, 1807-1913 (in percentages of 
total nominal output values) 

Grains etc. (77.2) Other arable (22.8) Dairy (52.7) Other livestock (47.3) 

Wheat (13.2)  Horse/tick beans (3.8) Butter (25.6) Beef (15.7) 
Rye (14.8) Navy beans (0.8) Cheese (12.0) Veal (5.2) 
Buckwheat (5.5) Peas (2.7) Milk (10.6) Pork (19.1) 
Barley (6.5)  Cole-/rapeseed (3.4) Buttermilk (3.0) Mutton (2.5) 
Oats (9.9) Linseed (1.0) Eggs (1.5) Lamb (1.1) 

Flax (3.4) Raw wool (3.6) 
Potatoes (25.9) Sugar beets (2.6) 
Starch potatoes (1.4) Madder (1.5) 

Chicory (0.3) 
Hemp (0.2) 
Inland tobacco (0.9) 
Other seeds (2.4) 

could be obtained directly. The production of wool was estimated by linking data on the stock of 
sheep to an average yield. Again, in determining deflator weights I adopted these estimates directly. 
In the case of dairy production I likewise followed Smits et al. in applying a fixed distribution of 65 
and 35 percent of the estimated production of milk used in the production of butter and cheese 
respectively. The technical coefficients also used in the National Accounts estimates of production 
were then applied to convert milk production into butter and cheese. However, before applying these 
shares I first took out the share of milk consumed without processing, using the average for 1851 to 
1855. Estimates for the production of buttermilk were obtained by applying technical coefficients for 
the production of butter. Both procedures were also adopted for the second half of the century, with 
dynamic milk consumption shares.19 With a few exceptions (see below), all resultant estimates were 
matched to market prices. 

Appendix table B.2 shows the range of products and their average weights in the deflators 
between 1807 and 1913. The average shares of arable and livestock production in estimated 
agricultural output during the overall period amount to 48.1 and 48.6 percent, with the remaining 3.3 
percent produced in horticulture. Nominal estimates of value added for the latter were deflated using 
the arable deflator. With respect to construction this only leaves some details regarding weights and 
observations. First, individual weights for beans and peas, as well as those for lamb and mutton were 
distinguished with the use of supplies at the Leiden market. Second, in the absence of separate 
estimates up to 1851 the production of goat- and horsemeat (1.8 percent of the value of livestock 
output between 1851 and 1913) was not identified in deflation. Third, the price of industrial (starch) 
potatoes used is that obtained from the VvdL by Knibbe.20 Fourth, in the absence of market prices 
those used for milk and buttermilk are institutional prices (see data appendix F). Fifth, in spite of the 
extensive search that supports the present collection of agricultural prices, a number of series remain 
incomplete. In some cases (hemp, madder and domestic tobacco) this concerns limited omissions, but 
for flax and chicory before the mid-1840s the number of missing observations is larger. Moreover, 

19 On these procedures and technical coefficients see Smits et al., Dutch GNP, 32-4. 

20 Knibbe, Agriculture, 329, 348-51. 
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institutional prices and prices in foreign trade here offered little help. For flax this was solved by 
splicing German wholesale prices from the survey by Jacobs and Richter (for Hamburg and Berlin) to 
the various interspersed Dutch observations using Chow-Lin interpolation.21 In all others cases the 
same procedure was used to fill missing observations using proximate series from the present 
dataset.22  

In the case of sugar beets, the absence of observations between 1821 and 1845 is accounted for by 
the initial role of beet sugar as a surrogate during the French-Batavian period (given the disruption of 
trade), its subsequent decline during the years of subsidized sugar processing and its swift expansion 
as a result of improved technology from the 1860s. Although price data for a more extended period is 
thus available, production estimates do not start until the last phase, at which time the price series 
also enter the deflator. Similarly, distinct price quotations for tick- and horse beans appear only at the 
end of the 1820s. Although incidental references to both are made in local market reports before these 
years, these invariably refer to a single price for both cultivars. By contrast, between 1828 and 1913 
prices for tick beans on average are 8 percent higher than those for horse beans. As a result, the 
distinction between both types does not enter the deflator until the earliest separate observations. The 
final composite deflators are stated in appendix table B.3. The national series for individual products 
are reported further below. 

21 Jacobs and Richter, Groβhandelspreise, 68-9 (series 29); Chow and Lin, ‘Best linear unbiased interpolation’. 

22The linking of proximate series was as follows: madder (1814-17, 1820-23): linseed; chicory (1807-45): linseed; hemp (1808, 
1810-13, 1819-22, 1824-27, 1834-45): flax; tobacco (1809, 1812-19); average index of foreign tobacco prices; mustard seed (1807, 
1811-13, 1816-17, 1823-35): linseed; hemp seed (1808, 1810-13, 1824-27, 1834-45, 1858-60): linseed; lamb (1807-16) and mutton 
(1807-8): beef. The preference for proximate series was established using time-series analysis for overlapping observations. 
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Appendix Table B.3. Composite deflators of agricultural value added (1913=100) 
 

year arable livestock total year arable livestock total 

1807 126.9 47.7 77.0 1861 122.2 60.3 83.0 
1808 111.6 47.6 71.2 1862 108.2 69.3 84.1 
1809 97.8 46.8 66.3 1863 100.4 55.9 73.0 
1810 98.3 50.1 68.6 1864 93.8 62.3 74.2 
1811 114.8 44.5 70.9 1865 94.6 65.2 76.3 
1812 143.4 42.0 81.3 1866 111.4 81.2 92.6 
1813 132.2 41.9 77.3 1867 130.4 67.7 91.2 
1814 101.8 48.8 69.1 1868 125.5 70.4 91.3 
1815 92.5 49.1 65.7 1869 113.7 75.3 89.8 
1816 134.5 45.7 79.9 1870 114.3 76.6 90.8 
1817 176.5 54.1 102.1 1871 123.1 77.4 93.9 
1818 134.4 55.1 85.6 1872 118.0 80.1 94.5 
1819 110.2 47.8 71.6 1873 120.6 86.2 99.1 
1820 88.4 43.4 60.6 1874 122.7 86.5 100.1 
1821 66.2 37.5 48.4 1875 114.9 79.2 92.5 
1822 64.4 31.5 44.1 1876 124.9 82.9 98.4 
1823 72.9 33.1 48.5 1877 133.8 82.6 100.8 
1824 49.4 35.8 40.3 1878 128.3 79.2 97.1 
1825 59.8 41.3 47.8 1879 135.0 73.0 93.7 
1826 70.3 39.2 51.0 1880 129.7 79.5 97.4 
1827 89.0 39.8 58.7 1881 122.5 77.3 94.0 
1828 75.4 37.7 52.2 1882 118.4 81.0 94.6 
1829 88.5 38.3 57.6 1883 113.8 85.0 95.8 
1830 96.8 46.6 65.8 1884 97.1 78.7 85.4 
1831 99.6 47.6 68.1 1885 91.4 71.1 78.6 
1832 88.1 46.0 62.4 1886 91.6 67.4 76.3 
1833 70.0 39.2 51.0 1887 90.0 64.9 74.4 
1834 64.3 36.7 47.3 1888 93.9 64.0 74.5 
1835 69.1 38.2 50.1 1889 94.0 68.6 78.1 
1836 69.8 40.6 51.7 1890 96.6 76.6 83.9 
1837 67.1 40.6 50.6 1891 120.2 72.9 88.2 
1838 79.6 41.5 56.2 1892 93.7 69.7 79.6 
1839 90.6 46.4 63.7 1893 83.3 70.0 75.4 
1840 89.8 48.0 64.3 1894 87.1 69.9 76.2 
1841 83.9 45.2 60.1 1895 81.3 67.9 73.1 
1842 92.0 45.4 63.7 1896 80.1 69.0 73.3 
1843 82.6 42.9 58.5 1897 87.5 64.7 73.1 
1844 71.2 39.5 51.7 1898 92.5 67.6 76.5 
1845 98.2 43.6 64.1 1899 87.6 70.2 76.9 
1846 126.9 49.7 78.8 1900 86.8 72.5 77.7 
1847 154.5 54.0 94.6 1901 90.1 72.9 79.6 
1848 87.2 47.2 62.6 1902 88.8 77.7 81.9 
1849 74.4 44.7 55.9 1903 92.6 79.1 83.9 
1850 75.9 43.4 55.9 1904 97.9 77.9 85.5 
1851 87.5 43.4 59.9 1905 96.6 78.6 85.2 
1852 95.2 45.6 63.7 1906 97.3 83.8 88.8 
1853 113.5 52.3 73.9 1907 98.3 85.7 90.7 
1854 135.5 57.1 87.0 1908 100.6 86.5 91.9 
1855 136.9 59.8 88.7 1909 106.1 87.5 94.1 
1856 124.4 66.9 89.1 1910 108.3 93.0 98.2 
1857 106.8 64.9 80.9 1911 114.1 97.4 103.9 
1858 96.8 56.2 71.9 1912 112.8 97.0 103.1 
1859 97.2 55.6 71.3 1913 100.0 100.0 100.0 
1860 117.1 59.1 81.2     

 



 
 

 
  DATA APPENDIX C 
 
  Industrial wholesale prices 
 
 
  Introduction 
 
Where market prices constitute an almost comprehensive source from which to reconstruct deflators 
of agricultural production, changes in the value of industrial output cannot be retraced from a 
similarly uniform type of information. At least until the appearance of officially recorded series for 
main industrial products in the 1880s, the necessary data instead has to be combined from a variety of 
sources. First, prices for internationally traded manufactures had been recorded throughout the early 
modern era and in the Dutch case the price currents related to the Amsterdam exchange extend as far 
back as the 1580s.1 For the nineteenth century the same type of information can be compiled from 
price currents, the records of individual brokers, NHM auctions of East Indian produce and (from the 
mid-1880s) official statistics (see data appendix D). Secondly, the value of some industrial products is 
most practically measured through the same market prices used for agriculture.2 This is particularly 
true of items such as peat, meat, candles, vegetable oils and flour; products with an extensive 
domestic consumption but little to make their prices appear in records of foreign trade. Thirdly, for 
nonfood items such as textiles, market prices do not exist as a result of the fact that these were retailed 
only. Moreover, wholesale prices are mostly limited to inputs and semi-manufactures such as cotton 
and wool and the various gauges of yarn spun from these. In these cases prices recorded by welfare 
institutions had to be used. Finally, the construction of deflators for the production of transport 
equipment and machinery has been the subject of a separate inquiry in the context of the National 
Accounts project.3 

As a result of these circumstances, the sources used in the deflation of industrial value added are 
spread across various data appendices (B through D and F). But even this does not get us all the way. 
Especially prices for industrial goods that were used by other producers—from bricks and wrought 
iron to paints—cannot be found in market surveys and are only very sparsely represented in brokers’ 
lists and the records of welfare institutions. In order to fill this gap I used prices that were derived 
directly from corporate records; their reconstruction is described below. At the end of our period, a 
large amount of industrial prices can be drawn from the retrospective survey published by the 
Centraal Bureau voor de Statistiek (CBS) in the early 1920s. The selection of series used from this source 
is also listed. This, lastly, is followed by a summary account of the way in which data from the various 
sources indicated was combined into the national series that in turn make up the deflators for the 
different branches of industry. 

The main problem with industrial prices that are derived directly from corporate records is the 
paucity of the necessary archives for the first decades of the century. Of these, archives that contain 
sales records, detailed ledgers or valued inventories are spread even more thinly. With the exception 

1 Posthumus, Nederlandse Prijsgeschiedenis I. 

2 Cf. the ‘officiële prijsstatistiek’ in Jaarcijfers (JKN, from 1881) and the Bijdragen van het Statistisch Instituut (BSI, 1885-1892). 
3 Albers, Machinery investment. 
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of archives such as those for the Le Poole, Tichelaar and Zimmer works (in textiles, ceramics and 
metalwork respectively), the records of the central navy shipyards and the annual accounts of public 
work yards, only limited information can be obtained in this fashion before mid-century. This, of 
course, in itself provides an indication of the timing of structural change in the organizational 
structure of industry. The upshot is that especially for earlier years price information for different 
products not only derives from a variety of sources, but also had to be combined between these to 
create full-length series. Finally, there is the problem of quality change. Due to progress in production 
technology the quality of industrial products changed considerably during the period analyzed. The 
way in which these issues—the combination of sources and quality changes—have been dealt with is 
discussed in detail below. 
 
 
 Sources and method 
 
As stated, prices for manufactured goods were compiled from four types of sources: market scales, 
price listings in international trade, institutional records and corporate archives. The first three of 
these are discussed elsewhere; the sources and method of reconstruction used in the last case forms 
the present subject, together with an overview of the use that has been made of the official price 
statistic for the years after 1900 by the CBS (Prijzen). This appeared in 1922 and as such not only 
formed a reaction to the variability of wartime prices, but extended the statistic on the development of 
wholesale prices published by its precursor, the Statistisch Instituut, which contained series for a 
limited sample of goods from 1885. However, since these were all registered in foreign trade they are 
summarized in data appendix D.4 
 
 
 Corporate archives as a source of price data 
 
The procedure followed in the selection of the company archives used to reconstruct wholesale price 
data was straightforward. First, it was identified for which branches of industry price series could not 
be fully obtained from published sources or as yet unexplored price surveys. Especially in the case of 
the processing of colonial imports such series were readily available from Posthumus’ compilation for 
Amsterdam, surveys of NHM auctions and price currents by individual brokers (see data appendix 
D). The resultant list was then matched to the card index of all Dutch company archives maintained 
by the Netherlands Economic Historical Archive (NEHA). Based on a description of contents and 
chronological coverage, this combination led to the selection of archives researched. A further 
restriction was imposed by the fact that only a minority of all company archives has as yet been 
inventoried. As a consequence, many potential data sources cannot practically be accessed. Since the 
remaining selection of company archives did not cover all aspects of industrial activity before the 
appearance of official wholesale price statistics, additional disaggregate sources on the development 
of industrial wholesale prices were retraced. Of these, the annual tender contracts put out by the 
central navy shipyards provided by the widest range of products as well as the most extensive 

4 Some of the BSI data in turn connects to earlier incidental time series (mainly for East-Indian products) in the Staatkundig en 
Staathuishoudkundig Jaarboekje (SSJB). Examples are price series for Java coffee and Banka tin from the NHM auctions. 
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chronological coverage. For remaining products such as the variety of consumer textiles, institutional 
prices were used. 

Generally speaking, the corporate archives offer three different types of documents providing 
insight into the development of wholesale prices: annual ledgers, purchase and sales records, and 
inventories. In the case of purchase and sales records, prices are either given per product for each 
transaction, or follow from quantities of a given product purchased or sold and the corresponding 
value specified. In the former case, all transactions were combined to yield an average price per year, 
weighted if possible by the quantities reported. In the case of inventories, only those records were 
taken into account that adapted the valuation of inventories according to prevailing market prices; 
fixed estimates were left unused. Finally, company ledgers at this stage still used cameralistic systems 
of cash accounting, causing only the accumulative value of successive value entries to be recorded, 
without an effort to determine average input costs or returns. The necessary calculation of quantity 
footings per product was even more cumbersome in the case of ledgers that used annual terms that 
were incongruent with calendar years. Analysis was facilitated in the presence of production statistics 
that did keep track of inputs or outputs on the basis of inventory values, thus using an implicit 
version of the first-in-first-out bookkeeping system. In most cases this was registered per item of 
capital equipment.5 
 
 
 Dealing with quality changes 
 
Regardless of the specific aspect considered, it is incontrovertible that industrial products changed 
dramatically over the course of the nineteenth century. Capital- and consumer goods were affected by 
the rise of mass production and the vastly enhanced capabilities of production technology: from the 
coloring and gauge of the yarn used in the production of consumer textiles to the fuel efficiency and 
output capacity of boilers and engines. In the construction of deflators, adjustments for changes in 
quality are typically based on hedonic regressions. The underlying justification for this procedure is 
found in production theory.6 Specifically, the view is taken that the quality of a good is related to 
measurable specifications such as size, content and performance. Empirical applications typically 
regress prices (or the logs thereof) of different varieties of a specific good on such quality variables. By 
estimating shadow prices for the various characteristics of the goods in question, prices for an average 
bundle of characteristics in successive years can be derived. In these cases, the following regression is 
typical: 
 

 

Pit = λ jt∑ b jit + µ it  

 
Where pit is the price of the i-th good at time t, bjit represents the level of the j-th quality variable of the 
i-th good at time t,

 

λ jt  is the shadow price of the j-th variable and

 

µ jt  is the disturbance term. In 

practice, the bjit variables used can be continuous, measuring for instance capacity or output, or 

5 For example in RA Friesland, Archief dakpanfabriek en gleibakkerij Tichelaar, 117-8. 

6 The following is largely based on Deaton and Muellbauer, Economics, chapter 10. The pioneering paper on hedonic price 
indices is that from 1961 by Griliches: 'Hedonic price indexes'. Also see Triplett, 'Concepts' and Gordon, Measurement. 
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discrete (zero-one) to represent the presence of specific features. The resultant quality-corrected price 
index for a bundle of characteristics representative of the base year then is given by: 

λ jt
* Z j 0∑ / λ j 0

*∑ Z j 0

Where the base period level of the j-th specification variable is Zj0, which in turn is equal to the 
summation over all i goods for bji0Qi0 and Qi0 is the level of sales, output or investment (depending on 
whether the generation of value added, consumption or capital formation is the subject of deflation) 
of good i in the base period. The asterisks over the λ 's indicate that the derived shadow prices are the 
optimized values for a first order approximation of a constant utility index (under assumed constant 
returns).  

This essentially is also the procedure followed by Albers to obtain a quality-corrected price index 
for nineteenth century machinery investment in the Netherlands. However, in this case the index 
constructed was based on a single quality characteristic: the rated power capacity of machinery in 
industry. In effect, an implicit function of shadow prices was fitted by listing the price of engines of 
equal rating at successive benchmark years. These were then compared to price changes implied by 
an index of wages and the cost of materials. The difference between both measures was attributed to 
quality change. As a practical effort this is an understandable procedure, although it replaces actual 
observations with relatively poorly fitted values.7 This objection gains in prominence in view of the 
fact that it only discounts a single aspect of quality change. Industrial machinery not only became 
more powerful, but as explained in chapters 4 and 8, also more fuel-efficient and reliable while built 
from standardized components, with lower maintenance costs and time losses as a result. Still, this 
does not discount the fact that capacity was the strongest distorting factor in registered prices per 
machine and some approach had to be chosen. In this context, it is also noteworthy that in the 
literature only earlier work by Feinstein on British capital formation before 1920 pays attention to the 
issue of quality change. There, a simple mark-up of 0.5 percent per year was applied to account for 
the 'trend towards more highly fabricated machinery'.8 Finally, a systematic divergence between input 
and output prices due to productivity growth sets up a preference for double deflation.9 This in turn 
imposes data requirements and a level of detail that cannot be met. All in all, Albers' price index was 
straightly adopted, as it provides the only viable deflator for machinery production. So, too, were his 
implicit deflators on capital formation in infrastructure and buildings in the case of the construction 
industry.10 

While the quality of most industrial consumer products was likewise influenced by changes in 
the technology of production, its importance to the user-value of products clearly varied between 
industries. The quality of basic foodstuffs, for instance, improved due to better industrial processing, 
but mattered only modestly to user-values (an exception is the hygienic and mechanized production 
of dairy products as of the mid-1880s). Rather, in non-durables it was especially the diffusion of new 
products that mattered: the substitution of rape oil by petroleum and of imported cane sugar by beet 

7 For a detailed statement of the procedure followed see Albers, Machinery investment, 16-21. Another form of criticism is of 
course that spatial differences between invoice prices are implicitly attributed to quality change. 

8 Feinstein, 'National statistics', 294. 

9 Cf. Van Ark, International comparisons. 

10 Smits et al., Dutch GNP, 39. 
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sugar for instance, or the introduction of margarine. Moreover, contrary to the invoice records on the 
specifications and price of capital goods, quality aspects of consumer products other than durables are 
largely unobserved. This is obvious enough for the lack of a distinction between, say, market prices 
for farm- or factory cheese, but it is also true of non-food items such as textiles. While incidental 
corporate records specify cost structures for a specific quality of cloth, these cannot be used to assess 
the price effects of quality change over time in a way similar to that used for capital goods, nor should 
their observations be generalized to represent all textile production. The reason for this lies in the 
absence of a wide enough sample of such calculations with respect to time and the variety of 
products. Neither are for instance calculations by the Leiden Le Poole works on the cost of the 
production of polemiet in 1825 repeated for the same product at successive intervals, nor are such 
incidental calculations available for a representative sample of woolen, linen and cotton products.11 
Moreover, the fact that the available information is on costs rather than price also leaves the role of 
imports (with possibly different cost structures) unaccounted for. Finally, contrary to the importance 
of power rating in the case of machinery it is not apriorily clear which aspects of quality mattered to 
price formation. Thus, shadow prices can be obtained only from the type of pooled cross-section and 
time-series regressions specified. This then would require multiple observations for a representative 
sample of products at successive benchmark years. It should be clear that such information is not 
practically available. 

As a result of these circumstances, the ways in which nineteenth century quality change in 
industrial products may be tackled are limited. To the extent that quality change occurred as a result 
of new products, the effect is captured simply as a result of their inclusion and increasing relative 
weight in estimated industrial production, causing the composite deflator to adapt accordingly.12 
Moreover, this replacement process not only takes place in the case of distinctly new product-categories 
such as petroleum, margarine or beet sugar. Most prominently in the case of textile prices, changes in 
product definitions and new products enter into the price index as a result of different choices made in 
samples of textile prices used from corporate and institutional records. As the sectoral deflators were 
composed from the chained evidence of disaggregate samples of purchases or sales, changes in 
preferences and the appearance or disappearance of different products enter into the composition of the 
price data. This, in fact, is the exact argument used by Triplett to defend modern-day cost of living 
indices against the suspicion of understating the effects of quality change without explicit correction 
procedures: the chaining of disaggregate series makes such series less biased than might be assumed 
on theoretical grounds.13 
 To indicate the extent to which such effects are implicit in the most relevant deflators constructed, 
appendix table C.1 details the various sources from which the composite deflator of value added in the 
textile industries was composed, the number of price series involved and their coverage. While the 
number of chained price series is admittedly small for the first decades of the century, it should be 
evident that for later years the number of sources and the sample of price series combined into each of 
these increases. Moreover, within each of these samples products are regularly replaced by others of a 
more recent technological vintage: from the replacement of baize by woolen fabrics of a much finer 

11 This example refers to cost calculations in RA Leiden, Archief Le Poole, 591. 

12 On the products included in the direct estimation of industrial value added see Jansen, Industriële Ontwikkeling, passim and 
Smits et al., Dutch GNP, 35-45. In the case of the consumer price index, weights derive from successive samples of household 
budgets (cf. data appendices E and F). 

13 Cf. Triplett, 'Measurement'. 
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Appendix table C.1. The chaining of textile price samples in the industrial price deflator, 1807-1913 
 
Product         Period covered no. of series appendix 
 
Woollen textiles 
Leiden, Le Poolea    1808-1890    4 C 
Nijmegen, Beide weeshuizen   1818-1906    6 F 
Veenhuizen corrective institutions, Drenthe   1821-1858     3 F 
Leiden, Hervormde diakonie   1843-1886    2 F 
Leiden, Krantz    1845-1913    1 C 
Zwolle, Hervormde diakonie   1852-1910     4 F 
Amsterdam, central navy shipyards  1881-1897     7 C 
 
Woollen yarn 
Leiden, Le Pooleb    1808-1913    4 C 
Veenhuizen corrective institutions, Drenthe   1821-1834     1 F 
Nijmegen, Beide weeshuizen   1848-1887    4 F 
Leiden, Zaalberg    1852-1912    3 C 
Leiden, Clos en Leembruggen   1863-1913    1 C 
Zwolle, Hervormde diakonie   1893-1909     1 F 
 
Cotton textiles 
Groningen, clay region (Paping)   1807-1860     1 F 
Veenhuizen corrective institutions, Drenthe   1821-1881     9 F 
Zwolle, Hervormde diakonie   1852-1913     9 F 
Nijmegen, Beide weeshuizen   1818-1906  10 F 
Leiden, Hervormde diakonie   1828-1882    5 F 
Statistisch Instituut import price statistic  1861-1886    4 D 
Amsterdam, central navy shipyards  1881-1897     7 C 
CBS (Prijzen)    1901-1913  19 C 
 
Cotton yarnc 

Jacobs and Richter, Groβhandelspreise (German) 1807-1817     1  - 
Nijmegen, Beide Weeshuizen   1818-1906     1 F 
Veenhuizen corrective institutions, Drenthe   1861-1902     2 F 
Leiden, De Heijder    1862-1913   12 C 
 
Linnen textiles 
Groningen, clay region (Paping)   1807-1860     1 F 
Nijmegen, Beide weeshuizen   1818-1906    3 F 
Leiden, Hervormde diakonie   1828-1853    7 F 
Veenhuizen corrective institutions, Drenthe   1821-1902     4 F 
Zwolle, Hervormde diakonie   1852-1913     2 F 
Army, tender contracts   1861-1870    1 F 
Amsterdam, central navy shipyards   1881-1897     3 C 
 
Linnen yarnc 

Jacobs and Richter, Groβhandelspreise (German) 1807-1849     2  - 
Veenhuizen corrective institutions, Drenthe   1821-1902     3 F 
Yarn prices regressed on linen textiles 1821-1902 1903-1913     - - 
 
Notes: a: for 1808-17 index combined from input prices for raw wool at the Le Poole works and industrial wages according to 
cost structures for 1818 (weaving, pressing, coloring) and 1823 (spinning) (GA Leiden, Archief Le Poole, 591), 1807 added on the 
basis of average market prices for 1807 and 1808; b: idem, 1808-24 (spinning only); c: German and English prices spliced as 
indices, indicated is the maximum stretch of foreign prices used to replace missing values. 
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texture such as merinos camlet in the Nijmegen orphanages, to the replacement of linen underwear by 
that made of cotton (and its temporary reversal during the meagre 1840s) in the textile inventories of 
Leiden’s protestant parochial relief-board. Nor is this effect limited to textiles. In a similar manner it 
for instance applies to the gradual replacement of rape oil as a lamp fuel by its refined version, known 
as patentolie, or the use of strawboard after 1870. Since the composite indices per product are 
unweighted averages of the various indexed price samples, these effects translate into an adjustment 
for the change in the choice of products.  
 
 
 Pre-metric unit conversions 
 
Since most of the price series reconstructed from corporate records relate to later parts of the century, the 
range of pre-metric measures converted to metric equivalents before 1816 is limited. Those used pertain 
to the data found in the archives of the woolen textile works of the Le Poole brothers in Leiden, the 
records of the municipal civil service in that same city, the Tichelaar roof- and floor tile factory and the 
Kingma oil-mill, both situated in Makkum (Friesland). Other data for earlier years was obtained either 
from price series in foreign trade or from institutional records (see appendix table C.3 below). The 
conversions used are stated in appendix table C.2. 
 
 
Appendix table C.2. Pre-metric unit conversions applied in the reconstruction of industrial price series 
 
Weight conversions (kg) 
Leiden  pound 0.482 Friesland  pound 0.494 
 
Volume conversions (liters) 
Friesland  lopen 83.6 Amsterdam  last 3010.5 
 
Length (meters) 
Leiden  voet 0.314 
 
Note: The 'Troois' pound of 0.4923 kg, which had been the official weight in Frisian trade since 1529 was gradually replaced by the 
Amsterdam waaggewicht, which is the measure used here (Verhoeff, Oude Nederlandse maten, 24). 
 Sources: Verhoeff, Oude Nederlandse maten, passim; Hartman, Nieuw Handboek, 379ff. 

 
 
 Describing the price series 
 
The description of the corporate price series used in the reconstruction of deflators of industrial value 
added is divided in three. First, price series obtained from earlier publications are described. 
Secondly, the sources for those series that were newly reconstructed are summarized. And thirdly, the 
series used from the 1922 CBS survey of wholesale prices in the years between 1901 and 1920 are 
listed. Price series taken from the first volume of Posthumus’ price history are listed in data appendix 
D. In all cases, 1800 is the earliest year for which observations were used, but this does not necessarily 
reflect the coverage of the original data. 
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Published price series 

Price of domestic cast iron, 1800-1815 
Source: Westermann, Geschiedenis. 

Paper prices, 1800-1913 
Source: GA Apeldoorn, Gedeponeerd archief Loeber, manuscript De Schoone Haas; Callewaert, ‘Keuze van 
technologie’ (Van Gelder paper). 
Note: sample containing a maximum of 11 price series by type of paper. 

Prices of Northern European pine logs, 1800-1911 
Source: Middelhoven, ‘Amsterdamse Veilingen’. 
Note: average price of logs floated per 31 and 41 in Amsterdam; as of 1865 the price per cubic metre of 
unsorted pine, 2.5 and 3 by 7 thumb English size. Middelhoven’s paper addresses the Amsterdam 
auctions of pine timber between 1717 and 1808, but he extends his more detailed series in the ways 
mentioned up to 1911. Using overlapping values, average prices (also based on observations for the 
central navy shipyard and the CBS wholesale price survey) were standardized to the second measure 
mentioned. 

Native tobacco, 1820-1913 
Sources: Landbouwkundig Tijdschrift, 52 (1940) 33-51; 145-64; 213-33 (Croesen, Nijkerk) 
Note: prices for two different qualities of produce (ondergoed and bestgoed) were averaged up until 
1857. For subsequent years the source itself only states this average price. 

Newly reconstructed price series 

Sagathy works 'Clos en Leembruggen', Leiden 
Series: 2: 1862-1913 
Products: Raw wool purchased; sagathy. 
Sources: GA Leiden, Archief Clos en Leembruggen, 5-17 (annual ledgers), 88 (quantities of annual sales). 

Cotton works 'Leidse Katoenmaatschappij, v/h De Heijder', Leiden 
Series: 12: 1862-1913 
Cotton weft gauge numbers 16, 30, 36, 40 and 52; warp gauge numbers 14, 28, 32, 36, 42, 50 and 60. 
Source: GA Leiden, Archief van de Leidse Katoenmaatschappij, voorheen de Heijder, 734 ('calculatieboek'). 

Woolen textile works 'J.J. Krantz en zn.', Leiden 
Series: 24: 1845-1913 
Raw wool in stock, average end product (cloth); coal; peat; Marseilles soap; soap; ammonia solution; 
soda; rape oil; hydrochloric acid; sulfuric acid; alkali; wrapping paper; Bengal indigo; Java indigo; 
madder; cochineal; blue vitriol; alum; copperas; tin; petroleum; cotton twist; unbleached toilet linen. 
Sources: GA Leiden, Archief J.J. Krantz en Zn., 431-474, 509, 703 (cost statistics and inventories). 
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Woolen textile works 'fa. Zaalberg en zn.', Leiden 
Series: 7: 1852-1913 
Colored woolen yarn; white woolen yarn; unscored woolen yarn; raw wool purchased and in stock; 
nitric acid; hydrochloric acid; soda. 
Sources: GA Leiden, Archief Zaalberg, 83-85, 87-88. 
 
Camlet works 'Le Poole', Leiden 
Series: 10: 1808-1913 
Coal; Westerkwartier wool; prime Rhine wool; prime North-Holland wool; camlet; serge; polemiet; trijp; 
smock yarn; raw wool. 
Sources: GA Leiden, Archief van de Firma Jacob en Abraham Le Poole, 256-361, 450-9, 479-85, 598, 608. 
 
Cotton works 'Blijdenstein', Enschede (Overijssel) 
Series: 1: 1857-1913 
Raw cotton in stock. 
Sources: RA Overijssel, Archief Blijdenstein-Willink N.V., 2-3 (annual ledgers). 
 
Spinning mill 'P. van Dooren', Tilburg 
Series: 1: 1853-1868 
Raw wool purchased. 
Source: GA Tilburg, Archief Spinnerij P. van Dooren, 769 (purchase records). 
 
Beet-sugar works 'Nederbetuwe', Geldermalsen (Gelderland) 
Series: 5: 1872-1912 
Beet sugar; lime; coal; coke; sugar beets. 
Sources: RA Gelderland, Archief Nederbetuwsche Beetwortelsuikerfabriek, 318-324, 446-452. 
 
Bread factory 'De Korenschoof', Utrecht 
Series: 1: 1858-1881 
Coal. 
Source: GA Utrecht, Archief Broodfabriek de Korenschoof, 84. 
 
Oil mill 'Kingma', Makkum (Friesland) 
Series: 5: 1800-1913 
Coleseed; linseed; corn flour; barley flour; rye flour. 
Sources: RA Friesland, Archief Kingma, 996-1005. 
 
Ceramics works Tichelaar, Makkum (Friesland) 
Series: 12: 1808-1906 
Lead; tin; unrefined salt; pine firewood; potashes; coal; peat; Tournai earth; red roofing tiles; glazed 
roofing tiles; glazed tiles, 7 cm.; glazed Tiles, 9 cm. 
Sources: RA Friesland, Archief Dakpanfabriek en Gleibakkerij Tichelaar, 74-78, 89-90, 117-119, 122-125, 
163-164, 174, 186, 191. 
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Ceramic works 'Regout', Maastricht 
Series: 7: 1854-1906 
White faience plates 'Imperiaal', diametres: 253, 231, 224, 213, 195, 174 and 150 mm. 
Sources: Sociaal-historisch Centrum Limburg, Archief Regout, K 161, K 164, K 156, K 55. 
 
D. Baas, painters, Koog aan de Zaan (North-Holland) 
Series: 6: 1847-1913 
White lead; red lead; Frisian green; red iron oxide paint (dodekop); turpentine; varnish. 
Sources: GA Zaanstad, Archief Schildersbedrijf D. Baas, 27-32 (purchase records). 
 
Koninklijke Nederlandse Grofsmederij, Leiden 
Series: 2: 1844-1858. 
Bar iron, wrought iron. 
Source: GA Leiden, Archief Koninklijke Nederlandse Grofsmederij, 44. 
 
Zimmer metal works, Amsterdam 
Series: 8: 1845-1913 
Cast iron, raw iron, wrought iron, copper, brass, lead, zinc. 
Source: GA Amsterdam, Archief Zimmer en Zonen, 20, 52, 124-5. 
 
Municipal gas works, Leiden 
Series: 5: 1848-1913 
Coal; lime; gas supplied; coke produced; ammonia. 
Sources: GA Leiden, Archief Gasfabriek, 388. 
 
Annual accounts civil service, Leiden 
Series: 35: 1802-1913 
Clinkers; Waal clinkers, Rijn clinkers; cobblestones; Ourthe cobble; Lava cobble; sharp sand; peat; short 
peat; long peat; coal; Newcastle coal; English anthracite; Ruhr coal; coal slacks; charcoal; candles; 
firewood; refined rape-oil; rubble; cinder; shingle; leather shoes. 
Sources: Verslag van den Toestand der Gemeente Leiden (1856-1913). 
 
Municipal school- and secretarial supplies 
Faber pencils; slate-pencils; pen, Perry no. 7011, paper, Velijn, unruled; paper, Dutch, unruled; paper, 
Velijn, ruled; prime sealing wax; wrapping paper (4 types). 
Sources: GA Leiden, Nieuw Archief der Gemeente Leiden 1816-1951, 3645-3685; GA Leiden, Supplement 
Stadsarchief 1816-1929, Nieuwe Inventarisatie van Maanen, secr. XV a-d, Memories van Toelichting op 
de Jaarlijkse Begroting, Depot 21/B6/3; Verslag van den Toestand der Gemeente Leiden (1856-1913); 
Leiden, Stadsarchief van Leiden 1574-1816, 9679-87, 10647, 10650-1. 
 
Central navy shipyards, Amsterdam 
Series: 62: 1827-1884 
White lead, pig lead, zinc sheets, linseed oil, refined rape oil, roofing slates, prime coal (smeekool), 
coarse lumped coal (groffe maatkool), olive oil, charcoal, turpentine, Venetian turpentine, red lead, 
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willow trunks, pine masts, lumped chalk, grinded chalk, Banka tin, shell lime, powder lime, lump 
lime, trass (cement), Moscovian pitch, planed pine timber (5.7 meters in length by 0.254 meters in 
width by 34, 28, 22, 16, 13 or 11 millimetres in height), flat iron, octagonal iron, square iron, rolled 
iron, round iron, band iron, angled iron, cut iron rods, cast iron, wrought iron, brass, copper, starch, 
black lead, iron oxide paint, green chrome, yellow chrome, Frisian green, Spanish green, amber 
varnish, Copal varnish, carriage varnish, porcelain solution, hydrochloric acid, sulfuric acid, street 
clinkers, levelled clinkers, grey clinkers, country-grey clinkers, best red clinkers, Leiden bricks, red 
Leiden bricks, grey Utrecht clinkers 
Sources: RA Noord Holland, Archief Rijksmarinewerf, 2336-82, 2383-2426 (annual tender contracts). 

Series: 18: 1881-1897. 
Products: Blue shirt baize, lining baize, striped undershirt cotton, grey shirting, black serge, unbleached 
cotton, woolen blanket, socks, duffel, vijfschaft, ordinary fustian, shirt cotton 70 cm, white twilled linen, 
sailcloth 60 cm, woolen gloves, petty-officer's duffel, petty officer's fustian, bed sheet cotton 140 cm. 
Source: RA Noord-Holland, Archief Rijksmarinewerf, 3647-57. 

The CBS wholesale price statistic 

Published in 1922, the first official CBS wholesale price statistic for the years between 1901 and 1920 
specifies prices for a total of 466 products, albeit with observations limited to the post-1913 period for 
about a third of these. For the purpose of deflating industrial value added a further limited number of 
these series (87) was used. The choice here was determined by the range of products for which earlier 
price series could be established and which were included in the deflators of value added on account 
of their significance in production. In many of these cases the CBS data serve as benchmark 
observations for the final years of our period. Only where information in the official survey was 
lacking, or multiple geographically differentiated observations for the price of a given good were 
available, these were supplemented by wider averages or other series. This for instance applies in the 
case of agricultural prices (see appendix table C.4). Also note that a number of series explicitly labeled 
as market prices or prices in trade were used in the deflation of agricultural value added and foreign 
trade (see data appendices B and D). The price series used from the CBS statistic are listed in 
appendix table C.3. 

Composite industrial deflators 

Both in the estimation of production and the construction of deflators it is impossible to distinguish 
every aspect of economic activity in mining, manufacturing and construction. The variety in products 
generated at the national level was simply too large to allow for comprehensive output estimates or a 
piecing together of all individual price series. Instead, in constructing output series, reconstructions of 
the production of principal commodities were linked to benchmark values of total value added per 
industry in 1850 and 1913.14 Likewise, the deflators constructed in the present study were composed 

14 The 1913 benchmark values are based on the first Dutch production census (the Statistiek van Voortbrenging en Verbruik). The 
original estimates are due to Van der Bie (Doorlopende Groote Roes, chapter 3). 
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Appendix table C.3. Price series used from the 1922 CBS wholesale price statistic, 1901-1913 

Stone:  Grey cotton lining AA Stockfish (3 types) 
Waal street clinkers Twilled blue cotton 16R Beef 
Masonry bricks  Looddimet Veal 

Beaverteen no. 35  Pork 
Hides:  Beaverteen no. 50  Mutton 
Buffalo 1st (2 qualities) Pilow no. 20 Eggs 
Buffalo 2nd  Pilow no. 50 Green peas 
Cow 1st (3 qualities) Bleached cotton no. 99 Jenever (50%) 
Cow 2nd (3 qualities) Indigo Pique A.X.  Java rice 

Cotton flannel (2 types) Java tobacco 
Leather:  Nassau no. 23 Java tea 
Grease leather Java coffee 
Sole leather Raw inputs and fuels: Java cocoa 
Harnass leather Blue Holland flax  Cocoa butter 

North-Holland wool Melis sugar 
Metals:  Wheat  Corn flour 
Staff iron, < 80 mm. Hemp  Potato flour 

Hay 
Band iron Oats Spices: 
Half-round and oval Chicory  Mace 
I shaped, < 80 mm. Barley  Amboina cloves 
T and Z shaped, < 80 mm.  Buckwheat Nutmeg 
L shaped, < 80 mm. Straw  Black pepper 
Polished steel plates (3 sizes). Coal (2 types) 

Swedish pine timber Chemicals and dyes: 
Paper: Raw cotton Ammonia 
Newspaper Copra  Sulphuric acid 

Linseed  Turpentine 
Textiles:  
Cotton, 90 cm.  Foodstuffs: Indigo 
Cotton, 150 cm.  Margarine Petroleum 
Cotton twill, 68 cm. Butter Madder 
Grey cotton lining AA Cheese 

Source: CBS, Prijzen. 

from national price series for major items of industrial production, both in intermediate and finished 
goods. These were combined into dynamically weighted indices by sector, using the estimated 
continuous share of products in output. Finally, this procedure was repeated in combining the indices 
thus obtained into an overall deflator of industrial value added, using nominal value added in the 
same sectors as weights. 

While the above procedure describes the method of reconstruction for most industrial sectors, in 
a number of cases it could not be followed. The reason for this lies in the problem of defining and 
reconstructing representative price indices of output values in printing and diamond cutting. As a 
result, combinations of wages and material costs were used as deflators, with prices from the present 
dataset used in the process. The exact reconstruction procedures followed in these cases are described 
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by Smits et al.15 Moreover, as already referred to, in the case of utilities, machinery production (as part 
of metalwork), shipbuilding and construction, deflators were developed in relation to the 
reconstruction of capital formation in machinery and infrastructure by Albers and Groote, with 
additions from Jansen’s analysis of industrial development before 1850.16 Since all sectors mentioned 
cover an average 22 percent of nominal value added between 1807 and 1913, this leaves 78 percent 
accounted for by the combination of sectoral output series and the deflators that are developed here. 
Finally, in want of adequate data of the 15 industrial sectors distinguished within the classification of 
industry in the national accounts, 4 (printing, woodwork, ceramics and diamond cutting) lack 
separate estimates of value added before 1850. The role of these sectors in industrial development 
during this period years was assumed to have been equal to their share in manufacturing output at 
mid-century.17 Accordingly, the deflators that were developed for these sectors also start in 1850. The 
contribution of these four sectors to industrial value added was held constant at its 1851-5 value of 5.8 
percent. 

Combining sources 

With a few exceptions, price series for items of industrial production cannot be retrieved from sources 
that cover the full period of observation. For a number of products the most relevant source is clearly 
defined by their typical outlet: retail prices for bread, market prices for meats and institutional prices 
for clothing. In most other cases, however, evidence must be secured from a combination of sources: 
corporate, market, institutional or foreign trade. This involves making choices between different 
available series, as well as in the method used to combine these. Appendix table C.4 summarizes the 
various series used in this process, together with the period that is covered by each source. The 
criteria used in the combination of these series and the method of integration that was followed are 
delineated here. 

The general starting point used was to prefer wholesale prices (market, corporate or price 
currents) to consumer-related institutional records: only after having exempted the possibilities to 
draw price series from the former sources were the latter used to fill the gaps. Even if multiple 
observations were available for a given product (institutional and wholesale) individual prices in 
trade were preferred over a combination with those paid in retail transactions. Multiple series of a 
similar type, however, were averaged, both in the case of wholesale prices and institutional 
purchases. The underlying rationale here was an enhanced stability of the results. Where wholesale 
and institutional price series in appendix table C.4 are seen to overlap this is caused by missing 
observations.18 The selection of products used to construct sectoral deflators of industrial output was 
largely dictated by the categories used in the reconstruction of nominal value added. However, in 
some cases this definition was modified by adding prices for subcategories of products (for instance 
types of sugar or metals). A broadening of the selection was applied where new products were known 

15 Smits  et al., Dutch GNP, 37ff. 

16 Albers, Machinery Investment; Groote, Kapitaalvorming; Janssen, Industriële ontwikkeling. 

17 Smits  et al., Dutch GNP, 38-40. 

18 As an example see the multiple sources cited for the price of treacle in appendix table C.4 below. This is caused by missing 
observations in the series for this product in the first volume of Posthumus’ price history (series no. 64). 
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to have become an essential part of industrial output (as in the case of beet sugar, petroleum and 
margarine). Such series were merged into the general deflator at the time of their appearance in the 
price data (at a weight determined by the output estimates). This is also the case for a number of 
products for which no price data was available up to a given point. As a result, the statistical basis of 
deflators for some industrial sectors broadens over time. A good example is that of chemicals. Here 
the sectoral deflator is initially made up of soap, white lead and garancine madder. As of 1827, 
however, the underlying data is supplemented with the price of other dyes, and in 1845 soda and 
sulfuric acid are added (petroleum, which fist appears in 1863, still was a product that was strictly 
imported and turpentine was treated similarly). 
 Dissimilar to textiles, in the case of clothing no distinction by materials (wool, linen, cotton) was 
made. Instead, in line with the institutional purchase records upon which the relevant price series are 
based, an average index was computed of the cost of the various garments distributed. Missing values 
were interpolated with the help of the deflator for finished textiles. Furthermore, as listed earlier in 
appendix table C.1, the prices for linen yarn that could be retrieved were limited to those recorded by 
the Veenhuizen institutions between 1821 and 1902 (with a gap between 1838 and 1849). And in spite 
of the elaborate evidence after 1861, prices for cotton yarn were limited to a single series starting from 
1818. In both cases I used the survey of German wholesale prices by Jacobs and Richter as a backup. 
This offers series for linen yarn in Neiße (Silesia) and for cotton yarn in Krefeld (lower Rhine).19 Early 
prices for woolen yarn likewise depend on the Veenhuizen records (from 1821), but these are soon 
joined by prices for boezelgaren as registered by the Le Poole woolen works (from 1825). Here I used a 
combination of spinning wages, prices for raw wool in corporate records (national price series 64 
below) and cost shares from Jansen’s study on industry before 1850 to obtain indices for earlier 
years.20 Lastly, especially before the fiscal reforms of the 1860s coal prices varied strongly between 
regions, with local excises and the proximity to the southern and German pits and overseas imports as 
main factors. For this reason, the average price for coal is constructed as a broad average of the 
available evidence from all types of sources, so as to maximize its representativeness. The dataset 
does include a number of wholesale sources (corporate records and market prices), but these have a 
strong western bias, whereas the inclusion of institutional prices results in an almost comprehensive 
regional coverage. However, since coal mining in the Netherlands was strictly limited to the south of 
Limburg this series can only be used to represent the average cost of coal as an input or consumption 
good, not as a means to deflate mining output. For the latter purpose pit prices at the main Domaniale 
mines were used. 
 The price series used in the calculation of composite deflators are listed by product in appendix 
table C.4. As part of this reconstruction, consistency has been achieved as much as possible through the 
use of homogeneous product specifications. This effectively keeps products of a different quality and 
price apart and focusses on those for which prices are most prolific. It is on this basis that national 
averages were first derived. In some cases product specifications varied too widely for such a course and 
standardization to a specific quality (using technical coefficients or overlapping prices) or indexation 
were first applied. Details on the various national series thus constructed are given further below. Both 
with respect to the start of the observation period and in case of the use of institutional series to replace 
missing values, the years stated indicate that part of the original series used rather than their full 

19 Jacobs and Richter, Groβhandelspreise, series 27 and 30. 

20 Jansen, Industriële Ontwikkeling. 
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coverage. The price series used from Paping’s dissertation on the Groningen clay region, for instance, 
originally cover the 1770 to 1860 period, but their present use is more limited. Similarly, while coffee 
prices are based on the most prominent product from Java, the absence of prices for this specific quality 
before 1817 necessitates the use of the series on San Domingo coffee from the first volume of Posthumus’ 
price history (series 79). But although this series extends to 1859, only observations up to 1813 were used 
(there are no data for 1814 to 1816). As before, the earliest year indicated (1807) is given by the start of 
the reconstructions of nominal value added. Values for the years that are not covered in the table were 
derived from foreign series (in the form of indices).21 

21 Jacobs and Richter, Groβhandelspreise; Gayer et al., Growth; Mitchell and Deane, Abstract. 
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Appendix table C.4. Average sector weights and price series in the industrial deflators, 1807-1913 (percentages of 
total nominal value added) 

Product % VA source description period appendix 

Food etc. (30.5) 
Breada Average retail prices (3 types) 1807-1913 F 

Flourb Grain prices and assize mark-up 1807-1811 B 
Middelburg, Verenigde Godshuizen 1812-1913 F 
Nijmegen, Beide weeshuizen  1815-1911 F 
Market prices, Brabant 1816-1849 B 
Market prices, Zeeland 1824-1855 B 
Amsterdam, Verenigde Gasthuizen 1824-1854 F 
Den Bosch, Groot Ziekengasthuis 1827-1901 F 
CBS (Prijzen)  1901-1913 C 

Java coffee Posthumus I (076) 1807-1913 - 
Posthumus I (079, San Domingo) 1802-1817 - 
SSJB, BSI, CBS (Prijzen) 1817-1913 D 
Kolff & van Binsbergen 1869-1913 D 
CBS (Prijzen)  1901-1913 C 

Java rice Posthumus I (017) Milanese  1807-1813 - 
Middelburg, Armenweeshuis  1807-1811 F 
Leiden, Heilige Geesthuis 1809-1817 F 
Nijmegen, Beide weeshuizen  1815-1823 F 
Mees en Moens  1824-1861 D 
Posthumus I (018) 1828-1879 - 
Statistisch Instituut export prices 1848-1886 D 
Kolff & van Binsbergen 1869-1913 D 
CBS (Prijzen)  1901-1913 C 

White melis sugar  Posthumus I (062) 1807-1883 - 
Den Bosch, Groot Ziekengasthuis 1827-1901 F 
Amsterdam, Verenigde Gasthuizen 1881-1913 F 
Zwolle, Hervormde Diaconie  1889-1913 F 
CBS (Prijzen)  1901-1913 C 

Imported white sugar Posthumus I (058) 1807-1875 - 
Mees en Moens  1826-1861 D 
Den Bosch, Groot Ziekengasthuis 1827-1900 F 
Veenhuizen corrective institutions 1848-1910 F 
Leiden, Heilige Geesthuis 1874-1913 F 
Amsterdam, Verenigde Gasthuizen 1881-1913 F 
Zwolle, Hervormde Diaconie  1889-1913 F 

Treacle Posthumus I (064) 1807-1870 - 
Leiden, Heilige Geesthuis 1817-1913 F 
Nijmegen, Beide weeshuizen  1822-1911 F 
Den Bosch, Groot Ziekengasthuis 1827-1888 F 
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Middelburg, Verenigde Godshuizen  1833-1913 F 
Amsterdam, Verenigde Gasthuizen 1881-1913 F 
Veenhuizen corrective institutions 1855-1910 F 

Beetsugar Posthumus I (065) 1866-1913 - 
BSI wholesale price statistic  1885-1913 D 
Beetsugar works Nederbetuwe 1872-1913 C 

Cocoa Posthumus I (084) 1811-1882 - 
Mees en Moens  1825-1893 D 
CBS (Prijzen)  1901-1913 C 

Meatsc average market prices 1807-1913 B 

Margarine Mees en Moens  1878-1893 D 
BSI wholesale price statistic 1880-1913 D 
CBS (Prijzen)  1901-1913 C 

Vinegar Groningen (Paping) 1807-1860 - 
Middelburg, Armenweeshuis 1807-1812 F 
Middelburg, Verenigde Godshuizen  1813-1959 F 
Nijmegen, Beide weeshuizen  1815-1911 F 
Leiden, Heilige Geesthuis 1815-1838 F 
Den Bosch, Groot Ziekengasthuis 1827-1901 F 
Veenhuizen corrective institutions 1859-1888 F 
Utrecht, Bartolomeï Gasthuis 1865-1907 F 
Zwolle, Hervormde Diaconie 1889-1913 F 

Beer Groningen (Paping) 1807-1860 - 
Middelburg, Armenweeshuis 1807-1812 F 
Leiden, Heilige Geesthuis 1809-1867 F 
Nijmegen, Beide weeshuizen  1815-1853 F 
Den Bosch, Groot Ziekengasthuis 1827-1901 F 
Leiden, Verenigde Gast- en Godshuizen 1851-1867 F 
Utrecht, Bartolomeï Gasthuis 1865-1907 F 
Amsterdam, Verenigde Gasthuizen 1881-1913 F 

Jenever/maltwine Posthumus I (100) 1807-1885 - 
Mees en Moens  1833-1893 D 
BSI wholesale price statistic 1885-1913 D 
CBS (Prijzen)  1901-1913 C 

Tobacco (native) Posthumus I (087) 1807-1811 - 
Nijkerk, Croesen and van der Flier 1807-1913 C 

US tobacco (imported) Posthumus I (085-086) 1807-1859 - 
Mees en Moens  1821-1893 D 
Veenhuizen corrective institutions 1894-1900 F 
Zwolle, Hervormde Diaconie  1894-1899 F 
CBS (Prijzen)  1901-1913 C 
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Rape oil   Posthumus (105)  1807-1913 - 
 
Linseed oil  Posthumus (201)  1807-1913 - 
    Central Navy shipyards  1831-1884 C 
    Kolff en van Binsberegn  1869-1913 D 
 
Textiles (13.9) As in appendix table C.1 1807-1913  C 
  
Clothing  (15.8) Groningen (Paping) 1807-1860 F 
    Amsterdam, Burgerweeshuis  1816-1879 F 
    Leiden, Hervormde diaconie  1828-1913 F 
   Veenhuizen corrective institutions  1820-1901 F 
    Amsterdam, central navy shipyards  1881-1897 C 
    Army, tender contracts  1861-1870 F 
 
Construction (12.9) Albers, Machinery Investment 1807-1913 - 
 
Metalwork    (4.8)  
Machinery  Albers, Machinery investment 1807-1913 - 
 
Wrought iron  Posthumus I (168)  1807-1843 - 
    Groningen (Paping)  1805-1828 - 
    Central navy shipyards  1830-1874 C 
    Import price statistic BSI  1870-1886 D 
    Leiden, Grofsmederij  1844-1858 C 
    Amsterdam, Zimmer  1874-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Copper   Posthumus I (174-175)  1828-1866 - 
    Central navy shipyards  1840-1884 C 
    Import price statistic BSI  1870-1886 D 
    Amsterdam, Zimmer  1874-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Lead   Makkum, Tichelaar  1808-1906 C 
    Mees en Moens   1826-1893 D 
    Central navy shipyards  1832-1883 C 
    Amsterdam, Zimmer  1874-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Tin   Makkum, Tichelaar  1808-1906 C 
    Posthumus I (178-179)  1818-1913 - 
    SSJB, BSI, CBS (Prijzen)  1819-1913 D 
    Mees en Moens   1825-1893 D 
    CBS (Prijzen)   1901-1913 C 
 
Metalwaresd   Groningen (Paping; two types of nails) 1807-1860 - 
     Veenhuizen (screws)   1859-1901 F 
     Veenhuizen (cutlery)   1820-1901 F 
     Extended using wrought iron 1901-1913 - 
 
Leather     (4.4) 
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Hides/leather Posthumus I (162-4, 165)  1802-1854 - 
Veenhuizen corrective institutions 1820-1902 F 
Mees en Moens, Rotterdam  1825-1893 D 
CBS (Prijzen)  1901-1913 C 

Shoes Average index of leather shoes 1807-1913 F 

Shipbuilding    (3.7) Albers, Machinery investment 1807-1913 - 

Ceramics  (2.9) 
Bricks and clinkers Groningen clay region (Paping) 1850-1860 - 

Leiden, civil service 1850-1913 C 
Navy shipyards 1850-1884 C 
Veenhuizen corrective institutions 1867-1901 F 
CBS (Prijzen)  1901-1913 C 

Rooftiles  Veenhuizen corrective institutions 1850-1901 F 
Makkum, Tichelaar 1850-1913 C 

Tiles Makkum, Tichelaar 1850-1911 C 

Faience and crockery Makkum, Tichelaar 1850-1895 
Veenhuizen, corrective institutions 1850-1901 F 
Maastricht, Regout 1854-1906 C 

Diamond   (2.1) Deflated wage income for census 
employment, Smits et al., Dutch GNP 1850-1913 - 

Mining   (2.0) 
Peat Leiden, Civil service 1807-1913 C 

Market prices, Brabant 1816-1849 B 
Market prices, Zeeland 1824-1855 B 
Makkum, Tichelaar 1838-1911 C 
Leiden, Krantz  1860-1888 C 

Coal Limburg, Domaniale mines 1807-1913  - 

Woodwork   (1.9) 
Pine timber Middelhoven ‘Veilingen’ 1800-1911 C 

Central Navy shipyards 1850-1884 C 
CBS (Prijzen)  1901-1913 C 

Utilities (1.8) Albers, Machinery investment 1807-1913 C 

Chemicals   (1.4) 
Soap Middelburg, Armenweeshuis 1807-1812 F 

Amsterdam, Evangelisch-Lutherse Gemeente 1807-1811 F 
Leiden, Heilige Geesthuis 1809-1871 F 
Middelburg, Verenigde Godshuizen 1812-1913 F 
Nijmegen, Beide weeshuizen  1815-1906 F 
Amsterdam, Verenigde Gasthuizen 1824-1854 F 
Den Bosch, Groot Ziekengasthuis 1827-1901 F 
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 Zwolle, Hervormde Diaconie 1848-1910  F 
 Leeuwarden, Nieuwe Stadsweeshuis 1860-1913  F 
 Leiden, Krantz  1860-1884  C 
 Utrecht, Bartolomeï Gasthuis 1865-1908  F 
   Veenhuizen, corrective institutions  1865-1877 F 
 Four state prisons 1868-1913  F 
 Amsterdam, Verenigde Gasthuizen 1881-1913  F 
 
White lead  Posthumus I (196)  1807-1843 D 
    Central navy shipyards  1833-1885 C  
    Koog aan de Zaan, Baas   1847-1913 C 
 
Madder   Posthumus I (191)  1807-1865 - 
    Mees en Moens, Rotterdam  1825-1893 D 
    Leiden, Krantz   1845-1903 C 
    CBS (Prijzen)   1901-1913 C 
 
Paints/turpentine Central navy shipyards 1827-1884 C 
 Koog aan de Zaan, Baas painters 1847-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Soda   Leiden, Krantz   1845-1913 C 
   Veenhuizen corrective institutions  1848-1910 F 
   Den Bosch, Groot Ziekengasthuis 1852-1901 F 
   Leiden, Zaalberg  1852-1887 C 
 
Sulphuric acid  Leiden, Zaalberg  1845-1897 C 
    Leiden, Krantz   1867-1913 C 
    Central Navy shipyards  1869-1885 C 
    CBS (Prijzen)   1901-1913 C 
 
Printing    (1.2) Smits et al., Dutch GNP (paper and wages) 1850-1913 - 
 
Paper   (0.7) Manuscript ‘De Schoone Haas’ 1807-1854 C 
 Callewaert, ‘Keuze’ (Van Gelder paper) 1852-1913 C 
 Leiden, Krantz  1860-1913 C 
 Leiden, Civil service 1888-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Coal as input and Middelburg, Armenweeshuis 1807-1811  F 
consumption good Leiden, Heilige Geesthuis 1809-1871  F 
(includes excises)e Middelburg, Verenigde Godshuizen 1814-1913  F 
 Nijmegen, Beide Weeshuizen 1823-1911  F 
 ’s-Hertogenbosch, Groot Ziekengasthuis 1828-1901  F 
 Amsterdam, Verenigde Gasthuizen 1828-1838  F 
 Utrecht, Bartolomeï Gasthuis 1865-1912  F 
 Amsterdam, Hospice Wallon 1874-1875  F 
 Zwolle, Hervormde Diakonie 1889-1909  F 
 North-Brabant, market prices 1816-1849  B 
 Zeeland, market prices 1823-1855  B 
 Leiden, Civil service 1809-1913  C 
 Central navy shipyards 1830-1884  C 
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Leiden, Krantz  1845-1913 C 
Leiden, Gasworks 1848-1913 C 
Utrecht, Korenschoof 1858-1881 C 
Leiden, Le Poole  1870-1913 C 
Makkum, Tichelaar 1872-1913 C 
Beetsugar works Nederbetuwe 1874-1912 C 
CBS (Prijzen) 1901-1913 C 

Notes: a: rye bread, unbolted coarse wheaten bread and fine wheaten bread; b: wheat, rye, barley, potato and corn flour, the milling 
mark-up for 1807-11 follows from the average of assize regulations in Kampen and Leiden (both 1826), Utrecht (1822) and 
Nijmegen (1831), see chapter 6; c: market prices for beef, veal, pork, mutton and lamb; d: prices for nails and screws compounded 
to a single index, subsequently averaged with that for cutlery for the overlapping period (prices for forks, spoons and knifes in 
the Veenhuizen corrective institutions); e as documented in chapters 5 and 6, prices for coal displayed a wide as well as changing 
regional variation in relation to local excises and proximity to the southern and German pits and overseas imports. To obtain a 
representative national series I therefore opted to combine all available data (market, wholesale and institutional) into a single 
series, as differences between types of prices (wholesale and consumer) would be lost to a regional bias. This series is given as a 
national ‘wholesale and foreign trade’ price series below (no. 60). 
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Appendix table C.5. Deflators of industrial value added by sector, 1807-1913 (1913=100) 
 

year foodstuffs textiles clothing metalwork shipbuilding 

1807 176.2 344.0 440.5 300.8 126.7 
1808 179.9 351.6 385.5 390.1 122.8 
1809 164.0 326.9 385.5 404.2 119.1 
1810 163.0 329.1 413.0 296.1 115.4 
1811 140.3 331.4 440.5 305.5 111.9 
1812 174.6 333.6 404.7 277.3 108.5 
1813 159.3 335.9 357.9 277.3 105.2 
1814 167.2 338.2 406.7 216.2 102.0 
1815 172.9 340.5 409.7 183.3 98.9 
1816 174.3 341.4 397.6 197.4 86.7 
1817 187.1 336.3 385.5 220.9 90.5 
1818 150.8 339.0 385.5 244.4 100.2 
1819 138.2 327.0 385.5 244.4 94.7 
1820 115.8 291.1 426.8 244.4 89.7 
1821 111.4 273.9 484.1 230.3 88.6 
1822 104.0 252.9 440.5 211.5 88.2 
1823 112.5 231.5 405.1 202.1 93.5 
1824 112.0 229.9 369.7 202.1 96.6 
1825 112.6 263.7 385.5 249.1 111.8 
1826 107.9 204.6 338.2 225.6 104.6 
1827 115.8 192.3 340.1 211.5 94.3 
1828 113.0 187.9 357.3 202.1 90.5 
1829 122.2 171.2 335.5 173.9 90.9 
1830 109.3 174.0 329.8 145.7 94.3 
1831 106.1 162.5 325.7 136.3 91.6 
1832 112.9 164.4 345.6 131.6 92.0 
1833 102.8 174.1 334.1 141.0 88.6 
1834 97.6 172.1 330.4 145.7 94.7 
1835 108.7 201.9 335.4 131.6 101.9 
1836 114.8 222.8 342.6 192.7 102.3 
1837 103.4 219.1 356.0 192.7 104.9 
1838 116.5 225.3 330.4 192.7 96.4 
1839 132.5 221.4 316.2 197.4 95.2 
1840 124.3 222.1 290.4 178.6 90.9 
1841 120.8 228.1 267.3 155.1 97.3 
1842 114.8 226.5 248.8 126.9 99.8 
1843 109.1 227.1 238.7 112.8 94.3 
1844 99.0 219.7 224.0 122.2 96.4 
1845 111.1 205.7 209.8 164.5 104.0 
1846 123.9 193.3 161.1 192.7 105.3 
1847 134.0 185.3 159.1 192.7 100.2 
1848 107.8 179.1 172.7 173.9 94.7 
1849 109.2 181.5 185.2 136.3 92.6 
1850 111.4 140.0 170.7 131.6 95.0 
1851 101.5 137.7 165.5 121.1 74.3 
1852 97.3 141.2 174.1 121.1 153.1 
1853 98.4 135.5 172.4 110.5 183.9 
1854 116.4 133.8 162.9 110.5 125.1 
1855 125.1 133.6 163.8 121.1 126.2 
1856 117.0 134.9 165.5 184.3 164.0 
1857 129.8 136.7 170.7 172.4 233.8 
1858 121.3 130.7 167.2 161.4 167.5 
1859 95.1 134.2 163.8 151.0 280.5 
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Appendix table C.5. Continued 

year foodstuffs textiles clothing metalwork shipbuilding 

1860 112.2 135.6 167.2 141.3 369.2 
1861 100.9 137.3 175.9 132.2 297.4 
1862 112.2 168.2 220.7 123.7 261.6 
1863 98.8 256.4 351.7 115.8 235.9 
1864 97.9 268.8 366.4 123.7 150.2 
1865 102.6 218.6 274.1 115.8 159.0 
1866 112.3 186.2 237.1 102.7 90.4 
1867 107.9 145.8 175.0 113.2 289.5 
1868 116.9 134.8 168.1 121.1 80.1 
1869 99.0 147.7 187.9 102.7 204.2 
1870 122.8 131.0 164.7 106.0 230.2 
1871 121.8 137.1 175.9 102.7 215.7 
1872 121.0 168.6 204.3 134.2 238.1 
1873 135.7 154.9 187.1 177.6 256.9 
1874 119.3 143.7 187.9 189.5 432.4 
1875 111.5 145.0 160.3 155.3 150.3 
1876 119.6 126.5 129.3 134.2 157.4 
1877 126.8 137.3 149.1 110.5 255.0 
1878 119.7 133.4 147.4 94.7 186.5 
1879 108.8 120.5 151.7 101.3 195.3 
1880 124.9 120.4 131.0 105.3 167.0 
1881 129.5 132.2 147.4 107.9 95.6 
1882 121.4 142.3 153.4 105.3 212.1 
1883 118.8 121.7 116.4 94.7 110.9 
1884 112.4 120.5 123.3 94.7 74.9 
1885 99.6 111.9 114.7 94.7 88.4 
1886 103.2 108.5 105.2 94.7 113.9 
1887 108.3 109.4 112.9 94.7 87.0 
1888 126.9 108.8 104.3 92.7 75.6 
1889 130.0 108.4 107.8 85.8 75.5 
1890 110.7 107.3 100.9 90.8 99.7 
1891 111.4 101.9 93.1 94.7 104.0 
1892 108.6 93.1 76.7 94.7 127.8 
1893 97.7 96.1 85.3 92.1 66.2 
1894 99.9 90.2 82.8 88.7 145.4 
1895 90.3 89.2 74.1 82.4 72.5 
1896 94.3 83.8 81.0 84.2 145.6 
1897 96.3 84.1 78.4 81.6 139.8 
1898 88.5 84.8 82.8 96.0 146.5 
1899 93.3 83.2 79.3 97.4 119.3 
1900 87.5 92.2 93.1 117.1 129.1 
1901 89.7 87.5 85.3 121.1 98.9 
1902 91.0 86.7 81.0 97.4 99.5 
1903 91.6 95.7 94.0 96.4 89.7 
1904 93.4 106.4 106.9 94.2 101.2 
1905 96.8 100.5 101.7 100.0 77.9 
1906 97.0 102.4 107.8 95.8 107.0 
1907 103.7 106.0 106.9 101.3 84.4 
1908 99.7 92.4 93.1 101.3 80.1 
1909 96.0 89.4 87.1 101.3 95.6 
1910 97.9 101.4 104.3 92.1 78.7 
1911 99.7 103.0 103.4 97.1 83.3 
1912 103.6 98.5 97.4 94.2 91.4 
1913 100.0 100.0 100.0 100.0 100.0 
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Appendix table C.5. Continued 
 

year leather paper mining chemicals printing 

1807 98.9 208.5 80.3 364.0  
1808 88.1 211.1 80.3 361.7  
1809 86.7 206.4 62.9 392.6  
1810 85.3 197.0 73.8 423.8  
1811 85.3 188.1 63.9 280.6  
1812 96.1 173.3 59.8 211.7  
1813 107.0 166.9 58.5 172.0  
1814 99.4 193.2 68.9 182.6  
1815 91.8 202.8 73.3 404.9  
1816 84.1 197.4 76.4 459.1  
1817 76.5 197.9 74.2 422.3  
1818 68.9 200.1 66.0 386.2  
1819 73.9 200.9 67.7 301.8  
1820 78.8 211.1 63.3 315.2  
1821 83.8 198.0 57.3 299.0  
1822 93.7 195.1 58.1 249.9  
1823 100.4 194.6 56.0 242.9  
1824 91.5 200.4 48.6 226.9  
1825 82.7 195.8 49.5 207.0  
1826 74.7 191.3 49.3 196.2  
1827 87.8 185.8 52.0 195.0  
1828 88.6 211.3 50.1 210.8  
1829 92.1 207.9 49.3 225.0  
1830 92.9 192.1 53.8 224.6  
1831 95.6 189.3 45.4 230.9  
1832 95.1 193.9 41.9 223.4  
1833 97.6 193.0 40.6 265.9  
1834 100.3 208.1 45.3 268.0  
1835 102.5 209.2 45.9 290.4  
1836 101.3 203.3 46.2 317.5  
1837 91.0 192.6 48.1 301.3  
1838 83.1 191.6 50.2 269.6  
1839 117.9 188.9 49.4 251.4  
1840 108.4 183.8 46.9 249.5  
1841 98.9 181.6 46.9 270.3  
1842 92.0 177.4 47.2 284.4  
1843 90.1 168.7 43.2 268.6  
1844 91.8 175.6 46.4 267.8  
1845 93.6 176.0 47.6 252.7  
1846 95.3 179.1 46.2 248.4  
1847 97.0 193.9 46.9 264.6  
1848 98.7 184.3 46.3 267.0  
1849 100.5 211.1 45.7 266.3  
1850 102.2 214.8 48.5 267.6 120.0 
1851 102.2 200.5 47.1 240.8 109.5 
1852 102.2 200.5 47.0 236.3 105.9 
1853 102.2 186.2 45.0 241.4 107.7 
1854 102.2 157.6 47.3 242.9 109.4 
1855 102.2 171.9 48.3 263.4 109.4 
1856 102.2 229.2 58.3 262.1 109.4 
1857 102.2 257.8 61.3 313.9 109.4 
1858 112.9 229.2 61.4 228.7 109.4 
1859 106.7 227.1 62.6 242.2 108.4 
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Appendix table C.5. Continued 

year leather paper mining chemicals printing 

1860 100.4 225.0 58.1 215.6 107.4 
1861 94.2 237.5 62.3 197.0 113.2 
1862 94.2 250.0 59.2 181.4 119.3 
1863 87.9 252.1 55.2 179.0 119.3 
1864 87.9 254.2 46.8 184.5 121.3 
1865 87.9 243.8 47.3 197.2 121.3 
1866 87.9 233.3 48.0 208.7 122.4 
1867 88.8 245.8 51.6 217.2 122.5 
1868 87.9 258.3 48.1 238.8 121.3 
1869 87.9 235.4 50.2 211.4 120.3 
1870 87.9 212.5 52.7 174.1 115.8 
1871 95.2 212.5 53.8 164.4 123.7 
1872 102.6 212.5 54.6 158.0 115.8 
1873 109.9 243.8 54.8 187.8 144.3 
1874 117.2 275.0 53.2 217.2 131.3 
1875 122.3 250.0 53.9 200.1 132.8 
1876 110.3 225.0 56.0 170.5 121.6 
1877 106.3 210.4 60.5 166.3 129.9 
1878 100.2 195.8 60.5 165.8 93.5 
1879 94.0 181.3 63.1 170.5 125.3 
1880 95.0 166.7 61.0 193.5 109.6 
1881 89.0 160.4 60.8 173.3 123.1 
1882 86.8 154.2 57.8 161.8 106.9 
1883 80.9 147.9 53.6 155.9 116.1 
1884 82.2 141.7 54.6 141.2 77.4 
1885 84.3 135.4 52.4 125.1 82.4 
1886 86.6 129.2 52.1 131.4 74.0 
1887 82.9 122.9 50.6 131.6 69.2 
1888 79.0 116.7 50.2 135.0 88.4 
1889 77.0 112.5 52.3 125.1 95.9 
1890 79.8 108.3 50.4 123.9 91.3 
1891 78.8 104.2 53.5 145.5 88.9 
1892 78.0 100.0 53.7 144.1 92.0 
1893 70.3 108.3 50.6 132.7 92.2 
1894 65.1 116.7 50.4 113.0 104.7 
1895 63.5 112.5 52.3 140.1 103.4 
1896 71.2 108.3 50.4 128.2 72.9 
1897 68.1 106.3 50.3 132.0 83.5 
1898 71.0 104.2 49.9 129.9 84.1 
1899 71.1 104.2 51.0 103.7 80.6 
1900 78.3 104.2 55.5 110.9 72.0 
1901 74.9 104.2 57.2 104.4 84.8 
1902 77.2 104.2 60.5 121.3 85.4 
1903 78.1 106.3 64.7 111.1 117.0 
1904 78.4 108.3 65.3 102.0 78.6 
1905 78.1 106.3 59.5 81.4 104.0 
1906 82.7 104.2 62.7 109.8 72.1 
1907 89.6 110.4 73.6 107.1 105.1 
1908 84.3 116.7 72.5 104.4 73.6 
1909 85.7 113.1 73.5 97.8 100.3 
1910 91.3 109.7 78.1 99.5 71.6 
1911 91.2 106.4 83.5 118.7 100.2 
1912 91.2 103.1 92.4 100.5 100.2 
1913 100.0 100.0 100.0 100.0 100.0 
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Appendix table C.5. Continued 
 

year woodwork ceramics diamond utilities construction total 

1807    80.3 62.6 179.1 
1808    80.3 64.8 177.5 
1809    62.9 64.1 169.9 
1810    73.8 59.0 165.4 
1811    63.9 57.9 153.9 
1812    59.8 56.2 160.4 
1813    58.5 54.0 149.1 
1814    68.9 50.9 155.1 
1815    73.3 49.3 153.2 
1816    76.4 45.9 155.8 
1817    74.2 47.7 152.3 
1818    66.0 51.6 160.2 
1819    67.7 49.6 153.1 
1820    63.3 47.9 154.8 
1821    57.3 46.6 154.7 
1822    58.1 45.1 150.7 
1823    56.0 45.8 145.1 
1824    48.6 46.6 137.3 
1825    49.5 52.8 147.6 
1826    49.3 50.4 132.1 
1827    52.0 47.2 128.1 
1828    50.1 46.1 130.2 
1829    49.3 45.2 124.4 
1830    53.8 44.8 123.6 
1831    45.4 43.9 122.7 
1832    41.9 43.9 124.8 
1833    40.6 43.3 119.2 
1834    45.3 45.0 121.6 
1835    45.9 47.5 126.5 
1836    46.2 49.7 132.1 
1837    48.1 51.0 131.6 
1838    50.2 49.0 124.4 
1839    49.4 48.5 131.6 
1840    46.9 46.5 126.5 
1841    46.9 49.8 125.2 
1842    47.2 47.9 119.0 
1843    43.2 46.7 116.1 
1844    46.4 48.2 113.2 
1845    47.6 51.2 113.2 
1846    46.2 51.6 107.3 
1847    46.9 51.0 105.8 
1848    46.3 48.8 103.0 
1849    45.7 47.1 102.8 
1850 53.6 72.1 101.5 61.4 47.5 94.9 
1851 53.1 75.0 95.6 51.0 46.9 90.6 
1852 55.1 71.7 100.0 51.0 48.0 99.0 
1853 65.5 76.8 102.4 56.6 55.1 101.5 
1854 60.5 80.8 104.0 71.9 55.4 97.2 
1855 57.6 85.2 106.9 66.9 54.0 97.5 
1856 56.3 84.8 108.7 65.8 52.6 104.6 
1857 56.6 86.2 118.3 66.4 53.1 112.4 
1858 58.1 85.8 110.9 65.1 53.1 105.2 
1859 57.2 82.1 107.5 60.7 55.7 111.1 
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Appendix table C.5. Continued 
 

year woodwork ceramics diamond utilities construction total 

1860 61.7 82.8 114.4 66.1 56.4 115.0 
1861 61.5 83.1 110.4 68.5 57.4 113.1 
1862 60.5 87.9 117.4 68.2 56.5 119.0 
1863 57.4 83.2 127.0 68.1 57.7 139.1 
1864 61.4 84.1 125.8 68.9 60.4 136.7 
1865 60.6 83.0 120.8 69.6 58.3 127.5 
1866 51.7 81.1 114.2 68.9 56.3 113.7 
1867 56.7 82.0 112.4 65.3 58.5 112.0 
1868 62.9 81.2 106.3 68.9 61.5 100.5 
1869 62.9 84.3 106.9 62.3 60.8 109.1 
1870 62.9 87.5 110.9 62.3 61.4 104.7 
1871 62.9 89.5 113.4 75.9 62.3 108.2 
1872 62.9 88.1 127.3 93.4 68.0 127.2 
1873 73.9 99.6 136.8 110.3 76.1 133.7 
1874 87.8 103.5 137.6 105.4 80.9 140.6 
1875 68.5 106.0 119.5 93.8 73.6 118.2 
1876 73.9 108.1 114.3 86.9 76.9 108.5 
1877 71.3 113.3 119.3 76.5 76.2 113.2 
1878 60.1 114.7 110.6 69.6 71.9 104.1 
1879 55.2 102.3 105.2 63.7 68.3 100.6 
1880 62.9 103.0 107.3 63.7 70.6 98.3 
1881 65.7 93.0 110.5 63.0 71.6 100.8 
1882 65.7 95.6 112.4 64.1 70.5 106.1 
1883 60.1 94.6 101.0 67.2 68.6 92.2 
1884 60.1 84.4 96.7 66.4 68.1 88.8 
1885 62.9 82.6 91.7 66.1 68.6 86.7 
1886 62.9 87.1 92.0 66.2 68.7 85.4 
1887 62.9 88.5 92.7 56.5 68.2 84.4 
1888 65.7 86.2 98.0 57.9 70.8 84.5 
1889 68.5 74.1 99.3 60.2 71.2 84.8 
1890 62.9 77.5 94.5 79.0 71.5 86.2 
1891 62.9 78.5 95.0 82.7 72.7 86.6 
1892 65.7 75.5 92.0 67.9 73.6 82.7 
1893 65.7 71.9 85.7 64.7 71.0 78.5 
1894 65.7 70.9 88.7 61.7 70.7 80.9 
1895 68.5 73.0 82.3 58.2 73.3 76.6 
1896 71.3 82.1 87.3 56.1 78.9 82.4 
1897 79.5 86.7 88.5 57.9 82.3 82.9 
1898 76.7 88.1 87.9 58.9 81.4 86.2 
1899 76.7 84.2 88.0 62.4 82.4 83.9 
1900 79.5 81.6 92.1 81.1 84.6 92.5 
1901 79.5 84.7 90.1 78.7 82.8 88.7 
1902 83.0 88.5 88.6 71.3 84.1 86.5 
1903 86.2 95.7 91.7 67.2 86.1 90.5 
1904 79.8 94.2 92.9 66.5 84.5 91.3 
1905 79.9 87.8 92.9 68.1 86.3 90.4 
1906 88.5 84.0 94.8 72.9 88.0 92.7 
1907 86.4 84.0 98.7 91.6 86.3 95.4 
1908 81.0 83.8 92.9 90.7 84.4 89.2 
1909 88.0 82.8 92.7 86.8 84.6 90.4 
1910 91.6 81.5 93.3 83.9 86.5 90.6 
1911 92.1 87.6 96.5 82.8 89.1 94.5 
1912 92.1 89.6 97.7 89.3 94.9 95.2 
1913 100.0 100.0 100.0 100.0 100.0 100.0 

 



 
 

 
  DATA APPENDIX D 
 
  Prices in foreign trade 
 
 
  Introduction 
 
Next to market surveys and the purchase records of clerical and charitable institutions, price currents 
in foreign trade form the third mainstay of price history. Before the emergence of official statistics at 
the end of the nineteenth century they are by far the most elaborate source to offer insight into the 
value of products outside the agricultural economy. In fact, early statistics tracing developments in 
prices for imported grains, tropical inputs and industrial goods were also typically based on the 
surveys of individual brokers or market authorities.1 Institutional accounts, which in some cases cover 
extensive periods, of course also specify more than just prices for staple foodstuffs. But it is only 
through foreign trade that we gain access to detailed information on changes in the value of the full 
range of products available to the preindustrial economy. The nineteenth century saw a larger variety 
of sources becoming available in the shape of corporate archives and the records of a widening range 
of government activities. But it still was the need to record prevailing terms of trade with more distant 
markets in deciding on orders and shipments that produced the most prolific information on the 
producer side of the economy. As such, the potential uses of prices from foreign trade are much wider 
than the deflation of the value of commerce alone. They not only allow us to delimit the development 
in the volume of the international exchange in goods, but also help to chart competitive circumstances 
in the domestic economy. 

As a result of this pivotal role, prices in foreign trade feature large in the early volumes of the 
International Scientific Committee on Price History as well as in more recent work. In the case of the 
Netherlands it is the first volume of Posthumus’ price history, based on the listings of the Amsterdam 
commodity exchange from 1585 onward, that is the essential source of information on this subject.2 
Facilitated by the prominence of the Amsterdam staple market, Posthumus charts monthly prices for 
223 products, which makes the work’s coverage unique and of a wider significance to the history of 
trade and growth. However, its emphasis decidedly lies with the early modern period. With the 
decline of Dutch primacy in world trade and the diminishing variety in the range of products 
imported or processed, the coverage of the data lessens. And while the number of commodities 
charted is still substantial at the end of the eighteenth century, after the Napoleonic Wars the 
rerouting of trade flows and the decline of the institutions supporting the organization of Dutch trade 
leave a much more limited range of products to be documented. In fact, after 1813 the original price 
currents disappear and the remaining series are based on reduced surveys in the Amsterdamsche 
Courant and Algemeen Handelsblad and on incidental broker reports. With the rise of transit trade to the 

1 An official wholesale price statistic emerged from the earlier publication of broker reports and NHM auction prices. As such 
it evolves from individual series published in the Staatkundig en Staathuishoudkundig Jaarboekje (SSJB, 1873) and the Jaarcijfers 
(JKN, as of 1881) to the structured listings in the Bijdragen van het Statistisch Instituut (BSI, 1885-1892), which in turn are 
continued in the Jaarcijfers and the Tijdschrift- and Maandschrift of the Central Bureau of Statistics (as of 1902). All of these are 
based on foreign trade (see below). 

2 Posthumus, Nederlandsche Prijsgeschiedenis I. 
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German hinterland and the loss of the city’s staple function, the number of products actually traded 
also steadily declined. As Posthumus himself summarizes, in 1810/4 a total of 142 products was still 
traded on the Amsterdam exchange, but in 1850/4 this number had fallen to 64, with the loss 
accelerating in the 1840s. And by the 1890s no more than a mere 13 products remained, although it 
has to be added that new commodities (specifically petroleum and beet sugar) are also added in 
intermediate years.3 

As a consequence, an effort aimed at the reconstruction of prices in Dutch trade and production 
is confronted with the need to broach additional sources. In effect, Posthumus’ work offers 62 two 
series that could be used in the construction of nineteenth century deflators. Most of these cover only 
earlier decades of the century and for 11 series the observations do not even extend beyond 1813.4 At 
the other end of the period studied, reconstruction is made easier by the appearance of prices in 
statistical works. This starts with the publication of incidental series from the 1850s (for tropical 
imports); efforts that are methodized and put on a periodical footing in the 1880s. The extensive 1922 
survey of wholesale prices by the CBS described earlier adds to this collection. In between there is the 
need to compile prices from the surviving currents of individual brokers or other market reports for a 
representative sample of goods.  

Sources and method 

The series used from Posthumus’ work are listed in appendix table D.1. It does not contain all series 
with nineteenth century observations. A number of these have been excluded on account of the fact 
that they could not be matched to later observations from other sources or wider data was available.5  
Three supplementary sets of individual price currents in foreign trade were added to this. The earliest 
of these concerns annual price statements by the Rotterdam firm Mees en Moens. A few of these were 
already retrieved and used by Posthumus (as small tables interspersed in his list of products), but the 
archives of the firm itself offer a wider collection. These cover prices for a broad variety of import and 
export products between 1821 and 1893. The only drawback is the fact that these are specified only for 
the first of January of each year. The second additional source of this type consists of the surveys 
drawn up by the brokers Kolff and Van Binsbergen, retrieved from the library of the Centraal Bureau 
voor de Statistiek. It contains running price quotations for a range of colonial imports as of 1869, with 
some typically ten to twenty quotations per product for each year. Finally, the handwritten quarterly 
price list by Allebee and Hooft on the price of wheat and rye in Amsterdam between 1776 and 1819 
was of help in the reconstruction of import prices for these products in the years of the Napoleonic 
Wars and shortly beyond.6 

The second additional group of sources pertains to the incidental series and eventual periodical 
surveys that appear in official publications. The earliest of these series can be found in the Staatkundig

3 Ibid., xxx, lxxx. 

4 Notably those for coleseed (22-3), native tobacco (87), French wine (96-7), imported wool (112-4, 116), sole leather (165) and 
turpentine (200).  

5 Since their early values do not overlap with other series, I could not link prices for yarn (132, 135-7) to the relevant indices, 
which only start in 1818 and 1821. With access to a wider database on market prices I also did not use the shorter series on 
Frisian- and Zeeland wheat (numbers 4 and 5) and brown rye (9). 

6 Between 1809 and 1817, Posthumus’ series on grain prices contain missing data. 
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Appendix table D.1. Price series used from Posthumus’ Prijsgeschiedenis I 

001 Königsberger wheat  002 Polish wheat 008 Prussian rye  
016 horse beans  017 Milanese rice 018 hulled java rice 
022 Zeeland coleseed 023 Frisian coleseed 025 Riga linseed 
028 linseed cakes  029 rape cakes 058 Brazilian white sugar 
059 Surinam sugar 062 Melis sugar 063 refined sugar 
064 treacle 065 beet sugar 067 mace 
068 cloves 069 nutmeg 074 pepper 
076 Java coffee  079 San Domingo coffee 080 Bohea tea 
082 Souchon tea 084 Surinam cocoa 085 Varinas tobacco 
086 Virginia tobacco 087 Inland tobacco 095 starch 
096 Bordeaux wine 097 French highland wine 100 Schiedam jenever 
105 rape-oil 112 Molina and Castilian wool 113 Segovia wool 
114 Soria Segovia wool 115 Leon wool 116 Andalusian wool 
119 Smyrna cotton 121 Surinam cotton 122 American cotton 
162 inland salted hides 164 West-Indian hides 165 sole leather 
168 Swedish iron 173 Swedish garcopper 174 Norwegian copper  
175 Hamburg sheet copper 178 English tin 179 East-Indian tin 
180 English lead 191 common madder 192 Guatemala indigo 
194 Mexican cochineal 195 English copperas 196 white lead 
197 English alum 200 Venetian turpentine 201 linseed oil 
208 Danzig potash 216 petroleum 

Note: the numbers stated refer to Posthumus’ own list of products. 

en Staathuishoudkundig Jaarboekje (SSJB) issued between 1849 and 1884. They are mainly related to 
colonial trade in general and NHM auctions in particular, and extend as far back as 1817 (on Java 
coffee). Some of these early series in turn appear in retrospective surveys in the annual statistical 
survey for the Kingdom of the Netherlands (the Jaarcijfers; JKN) from 1881 forward. In 1885, the SSJB 
is replaced by the Bijdragen van het Statistisch Instituut (BSI), which contains a periodical price statistic 
for 34 products in foreign trade. Lasting until 1892, these quotations are continued first in the 
Jaarcijfers and later (as of 1902) in the Tijdschrift- and Maandschrift van het Centraal Bureau voor de 
Statistiek. Of the 34 series, 21 concern commodities that were imported at Dutch harbors, mostly 
Amsterdam. The remaining series are related to prices for London, Hamburg, Antwerp, and le Hâvre. 
The total period covered by these series is that between 1885 and 1913. Lastly, from 1901 these 
surveys are overlapped by the CBS wholesale price statistic already described, which specifies both 
market prices and prices in foreign trade. To obtain a selection, the 88 products listed in appendix 
table C.3 were cross-matched with the range of products focused upon in the deflation of trade (see 
appendix table D.4 below). 

The sources described thus far still do not cover a sufficiently wide range of products to allow for a 
comprehensive deflation of nominal trade values. This is especially true of various agricultural and 
finished industrial goods. In the former case, average market prices were used where necessary. In 
principle, available wholesale price series in foreign trade were preferred over market prices. For 
instance, in the case of the staple grains Posthumus’ price series and the subsequent BSI wholesale 
price series on imported wheat and rye were preferred over domestic market prices in the deflation of 
grain imports, whereas domestic market prices were used to deflate export values of rye and wheat.
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Appendix table D.2. Products and product groups in the deflation of foreign trade, 1802-1913 

Arables   Livestock products Inputs and semi-manf Finished industrial 
Wheat, import  Meats (5 types) Coal Textile manufactures 
Wheat, export Wool (export) Wrought iron Clothing 
Rye, import Wool (import) Copper Ceramics 
Rye, export Lead Jenever 
Barley  Tropical/wine Tin  Soap 
Buckwheat Wine Pine timber Margarine 
Oats Indigo Rubber Flour 
Beans  Java coffee Yarn (3 types) Cocoa butter 
Peas Java rice Paper 
Flax Cocoa Chemicals Melis sugar 
Hemp  Cotton Potash White sugar 
Linseed  Raw sugar White lead Treacle 
Rapeseed Tobacco (imported) Alum Beet sugar 
Feed cakes (3 types) Tea (4 types) Cochineal Metalwares 
Madder  Pepper Turpentine Machinery 

Mace Copperas Petroleum 
Livestock products Cloves Ammonia Rape-oil 
Butter  Nutmeg Sulfuric acid Linseed oil 
Cheese  Soda 
Hides/leather 

This allows for different margins in transport- and transaction costs, although in practice the series are 
very close. The same procedure was followed for raw wool. In the case of other grains, legumes, 
butter and cheese, the fact that available series were either too fragmentary or specifically based on 
exported Dutch produce prevented a similar distinction to be made.7 Accordingly, in these cases full 
market prices were used.  

For manufactures, the data was first supplemented with industrial wholesale prices, just as in the 
deflation of industrial value added price series from foreign trade were used (see appendix table C.4). 
Moreover, for some products reconstruction was supported by earlier efforts. Prices for imported 
timber, for instance, could largely be obtained from the work by Middelhoven, with various series 
from the central navy shipyard and the CBS wholesale price statistic being added to this (see data 
appendix C).8 Lastly, separate price indices for machinery and other investment goods were 
developed by Albers.9 Remaining gaps in the indices were filled with consumer prices. This for 
instance applies to early observations for Java rice and wine, as well as for the full series of traditional 
soft soap. As for the selection of products included, this was based on the choices made in the 
estimation of trade values. Given the complexity of total trade, the approach used was to reconstruct 
annual trade for a wide selection of principal products and product groups. This was then raised by 

7 Examples are Posthumus’ domestic series for barley (11-2) and buckwheat (20-1), products that are more broadly covered by 
market prices. The series for coleseed and linseed (22-3, 25), which do not extend beyond 1811, are used in combination with 
series from the Kingma oil-mill (data appendix C). 

8 Middelhoven, ‘Veilingen.’ 

9 Albers, Machinery Investment. 
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the ratio of this sum to the overall value of trade measured at benchmark years.10 Reconstructed and 
used in the deflator here are those price series that could be linked to this prior selection of products. 
The selection of product groups involved is stated in appendix table D.2. The weighting of products in 
the import and export deflators was logically given by the reconstructions of nominal trade values. 
Note that, due to changes in the composition of trade and the introduction of new products 
(specifically beet sugar, margarine, petroleum and cocoa butter) the selection of products is not 
constant over time.  
 
 
  Pre-metric unit conversions 
 
Since much of the information used in the deflation of foreign trade derives from published series or 
from primary sources starting in the 1820s (the Mees en Mones surveys), the need to convert pre-metric 
units is limited. Official series published in later year already state harmonized values and by the third 
decade of the nineteenth century most pre-metric units have disappeared from the records. The largest 
number of observations stated in pre-metric units comes from Posthumus’ work, being expressed in the 
well-documented Amsterdam system. Those series that use the Amsterdam pound explicitly switch to 
Dutch pounds (the same as kilograms) as of 1821, and use of the aam in seed-oils changes to hectoliters in 
1833 (both explicitly indicated). Use of the Amsterdam last in grains officially changes to Dutch lasts with 
the 1816 law, but since most references do not change Posthumus believes this conversion was not 
followed in the short term. Until all grains and seeds on the Amsterdam market were officially sold in 
Dutch lasts (as of July 1823), this introduces an unknown error. But as Posthumus also underlines, this is 
no larger than three-tenths of a percentage point (see the measures below). In the case of the Amsterdam 
aam, Posthumus gives this as containing 142.5 liters (while retaining the original quotations). However, 
all other sources specify the Amsterdam aam for seed- and whale oil as 145.5 liters, whereas that for 
vinegar, wine and jenever held 153.6 liters. I consider Posthumus’ value to be a printing error and all 
values were converted accordingly.11  
 
 
Appendix table D.3. Pre-metric unit conversions of prices in foreign trade 
 
Weight conversions (kilograms) 
Amsterdam  pound 0.4941 Amsterdam  pikol 61.761 
 
Volume conversions (liters) 
Amsterdam  mud 111.5 Amsterdam  stoop 2.4 
Amsterdam  last 3010.5 Amsterdam  aam (oil) 145.5 
Dutch  last 3000 Amsterdam  aam (jenever) 153.6 
 
Sources: Verhoeff, Oude Nederlandse Maten; Hartman, Nieuw Handboek. 

 
 
 

10 Cf. Smits et al., Dutch GNP, 71; Horlings, Economic Development, appendix III; Smits, Economische Groei. 

11 See Posthumus, Nederlandsche Prijsgeschiedenis I, LIV-LV; Verhoeff, Oude Nederlandse Maten, 5 and the official survey by the 
Meertens Institute at: http://www.meertens.knaw.nl/mgw/plaats/44. 

 

http://www.meertens.knaw.nl/mgw/plaats/44
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Describing the price series 

The wholesale price series in foreign trade added to Posthumus’ work are listed below. As before, the 
period of observation stated is the maximum timespan covered. The treatment of missing values is 
accounted for in the description of the reconstruction of national average series below. 

Quarterly wholesale prices of wheat and rye in Amsterdam 
Series: 2: 1776-1819 
Wheat, rye 
Source: Allebee and Hooft, Prijzen. 

Periodical, partly retrospective price series published by the Central Bureau of Statistics, the Statistisch 
Instituut and in the SSJB 
Series: 19: 1800-1913 
Java coffee, pepper, mace, nutmeg, cloves, beetsugar, American wheat, Polish wheat, Azof rye, St. 
Petersburg rye, Danube corn, American corn, Margarine (Progress ‘or equal quality’), maltwine, 
methylated spirits, American cotton, Dhollera cotton, Bengal cotton, petroleum, rapeseed, Riga 
linseed, Banca tin, Biliton tin. 
Sources: JKN (1881-1913); Tijdschrift van het Centraal Bureau voor de Statistiek (1902-1906); Maandschrift 
van het Centraal Bureau voor de Statistiek (1906-1914); BSI (1885-1892); SSJB (1873) 276-7. 

Incidental import price survey published by the Statistisch Instituut 
Series: 5: 1848-1886 
Refined sugar no 14, refined sugar no. 16; rice no 1; Java coffee; black pepper 
Source: BSI (1887) 428-31. 

Incidental export price survey published by the Statistisch Instituut 
Series: 8: 1861-1886 
Madapollam 6/4 bleached; Madapollam 6/4 unbleached; Shirting 6/4 bleached; raw drills; Swedish 
bar iron; English bar iron; copper in sheets; petroleum. 
Source: BSI (1887) 428-31. 

Official price listings of East-Indian produce (initially based on government auctions) 
Series: 6: 1840-1913 
Java sugar, indigo, tea, cinnamon, cochineal, pepper. 
Sources: JKN (1881-1913) 162; HSG, Bijlagen (1851-2) 190, (1852-3) 125, (1857-8) 474, (1862-3) 669. 

Import price currents 'Kolff en Van Binsbergen' 
Series: 11: 1869-1913 
Java coffee, Santos coffee, Congo tea (China), Congo tea (Java), hulled Java rice, hulled Arakan rice, 
Banda nutmeg, Banda mace, Amboina cloves, Zanzibar cloves, Lampong pepper. 
Note: calculated annual averages of market price quotations. 
Source: price currents contained in the library of the Central Bureau of Statistics (CBS). 
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Import and export price currents 'Mees en Moens'. 
Series: 43: 1821-93 
American pearlash, American potash, cochineal, Brazil cocoa, U.S. upland cotton*, India cotton**, 
Cuban honey, Bengal indigo, Caracas indigo, pig lead, Greenland whale oil, currants, black Smyrna 
raisins, red Smyrna raisins, Carolina rice, Java rice, black pepper, Jamaica rum, white Havana sugar, 
yellow Havana sugar, brown Havana sugar, Java sugar, Congo tea, Bohea tea, East-Indian tin, 
Virginia tobacco, Kentucky tobacco, Maryland tobacco, margarine, ordinary flax, middling flax, upper 
leather hides, sole leather hides, Buenos Aires hides, Rio Grande hides, East-Indian hides, bar iron, 
jenever, nutmeg, mace, madder (last crop), ordinary madder, India rubber. 
Notes: * Georgia upland middling cotton (the quality specification first appears in 1842), ** 1826-1841 
Bengal cotton, 1855-1867: Dhollera cotton. 
Source: GA Rotterdam, Archief Mees en Moens, 18-21. 
 
 
 Composite deflators in foreign trade 
 
The composite price series used in the deflation of Dutch nineteenth foreign trade are summarized in 
appendix table D.4. As before, consistency has been achieved as much as possible through the use of 
homogeneous product specifications. Also similar to the treatment of industrial wholesale prices is the 
fact that where the use of consumer prices is indicated, the combined sources for industrial wholesale 
prices and prices in foreign trade offered no information or contained missing values. In fact, many of 
the price indices at the level of individual products are the same. The weighting of the composite 
deflator was achieved by means of nominal trade values for the selected main products. Finally, it 
should be noted that the starting date for the various price series here, too, reflects the availability of 
trade estimates, not that of prices. Having abolished the former system of regional admiralties 
administering import and export duties, the first national foreign trade statistics relate to the second 
half of 1802 and as such are contained in the papers of the Agent for Internal Affairs, Johannes 
Goldberg, and the Agent (later minister) for Finance, Isaac Gogel, in the national archives (reprinted 
in d’Alphonse’s Aperçu).12  
 

12 ARA, Archief Goldberg, 102, Collectie Gogel, 104; D’Alphonse, Aperçu. 
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Appendix table D.4. The composition of price indices in the deflation of foreign trade, 1802-1913 
 
Product   source description   period appendix 
 
Arables  
Wheat, importa  Posthumus I (001- 002)  1802-1880  - 
    Allebee and Hooft, Prijzen  1802-1819 D 
    Verzameling van stukken  1802-1820  - 
    SSJB, BSI, CBS (Prijzen)  1802-1913 D 
 
Wheat, export  Average market prices  1802-1913 B 
 
Rye, importa  Posthumus I (008)  1802-1882 B 
    Allebee and Hooft, Prijzen  1802-1819 D 
    Verzameling van stukken  1802-1820  - 
    SSJB, BSI, CBS (Prijzen)  1885-1913 D 
 
Rye, export  Average market prices  1802-1913 B 
 
Barley    Average market prices  1802-1913 B 
 
Buckwheat  Average market prices  1802-1913 B 
 
Oats   Average market prices  1802-1913 B 
 
Beans   Posthumus I (016)  1802-1845 - 
    Average market prices (3 types) 1802-1913 B 
 
Peas   Average market prices (2 types) 1802-1913 B 
 
Flax   Average market prices  1802-1913 B 
    CBS (Prijzen)   1901-1913 C 
 
Hemp   Average market prices  1802-1913 B 
    CBS (Prijzen)   1901-1913 C 
 
Linseed   Kingma oil mill  1802-1913 C 
    Posthumus I (025)  1802-1872  - 
    SSJB, BSI, CBS (Prijzen)  1828-1913 D 
 
Rapeseed  Kingma oil mill  1802-1913 C 
    Posthumus I (025)  1802-1811  - 
    BSI, CBS (Prijzen)  1885-1913 D 
 
Feedcakesb  Posthumus I (028-029)  1805-1913 D 
 
Madder   Posthumus I (191)  1802-1865  - 
    Mees en Moens, Rotterdam  1825-1893 D 
    Leiden, Krantz  1845-1903 C 
    CBS (Prijzen)   1901-1913 C 
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Livestock products 
Butter   Average market prices  1802-1913 B 
 
Cheese   Average market prices  1802-1913 B 
 
Hides/leather  Posthumus I (162-4, 165)  1802-1854 - 
   Veenhuizen corrective institutions  1820-1902 F 
    Mees en Moens, Rotterdam  1825-1893 D 
    CBS (Prijzen)   1901-1913 C 
 
Meatsc   average market prices  1802-1913 B 
     
Wool (export)  Posthumus I (112-6)  1802-1807 - 
    Average market price  1807-1913 B 
 
Wool (import)d  Posthumus I (112-6)  1802-1813 - 
    Leiden, Le Poole  1808-1913 C 
    Leiden, Krantz  1845-1913 C 
    Leiden, Zaalberg  1852-1912 C 
    Tilburg, Van Dooren  1853-1868 C 
    Leiden, Clos en Leembruggen 1862-1912 C 
    CBS (Prijzen)   1901-1913 C 
 
Tropical/wine 
Wine   Posthumus I (096-097)  1802-1813 - 
    Leiden, Heilige Geesthuis  1812-1838 F 
    Den Bosch, Groot Ziekengasthuis 1827-1901 F 
    Utrecht, Bartolomeï Gasthuis  1865-1913 F 
 
Indigo   Posthumus I (192)  1802-1843 - 
    Mees en Moens  1825-1844 D 
    JKN, HSG (NHM auctions)  1840-1863 D 
    Leiden, Krantz  1845-1899 C 
    CBS (Prijzen)   1901-1913 C 
 
Java coffee  Posthumus I (076)  1802-1913 - 
    Posthumus I (079), San Domingo 1802-1818 - 
    SSJB, BSI, CBS (Prijzen)  1817-1913 D 
    Kolff & van Binsbergen  1869-1913 D 
    CBS (Prijzen)   1901-1913 C 
 
Java rice   Posthumus I (017) Milanese 1802-1813 - 
    Middelburg, Armenweeshuis 1807-1811 F 
    Leiden, Heilige Geesthuis  1809-1817 F 
    Nijmegen, Beide weeshuizen  1815-1823 F 
    Mees en Moens  1824-1861 D 
    Posthumus I (018)  1828-1879 - 
    Statistisch Instituut export prices 1848-1886 D 
    Kolff & van Binsbergen  1869-1913 D 
    CBS (Prijzen)   1901-1913 C 
 
Cocoa   Posthumus I (084)  1811-1882 - 
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    Mees en Moens  1825-1893 D 
    CBS (Prijzen)   1901-1913 C 
 
Cotton    Hengelo, KNKS   1802-1913 C 
    Posthumus I (121-2)  1805-1910  - 
    Mees and Moens  1826-1880 D 
    Blijdenstein    1857-1913 C 
    BSI, CBS (Prijzen)  1870-1909 D 
  
Raw sugar   Posthumus I (059)  1802-1880 D 
    Mees en Moens  1826-1861 D 
    JKN, HSG    1840-1873 D 
 
US tobacco (imported)  Posthumus I (085-086)  1802-1859  - 
    Mees en Moens  1821-1893 D 
    Veenhuizen corrective institutions 1894-1900 F 
    Zwolle, Hervormde Diaconie 1894-1899 F 
    CBS (Prijzen)   1901-1913 C 
  
Tea (4 types)  Posthumus (080, 082)  1802-1880 D 
    Mees en Moens  1825-1893 D 
    JKN, HSG (NHM auctions)  1840-1863 D 
    Kolff en van Binsbergen  1869-1913 D 
 
Pepper   Posthumus I (074-075)  1802-1881 - 
    Mees en Moens  1826-1861 D 
    JKN, HSG (NHM auctions) 1840-1860 D 
    Kolff en van Binsberegn  1869-1913 D 
 
Mace   Posthumus I (067)  1802-1881  - 
    Mees en Moens  1835-1867 D 
    Kolff en van Binsberegn  1869-1913 D 
 
Cloves   Posthumus I (068)  1802-1881 - 
    Kolff en van Binsberegn  1869-1913 D 
 
Nutmeg   Posthumus I (069)  1802-1880  - 
    SSJB, BSI, CBS (Prijzen)  1817-1913 D 
    Mees en Moens  1826-1854 D 
 
Inputs and semi-manufactures 
Coal Middelburg, Armenweeshuis 1802-1811  F 
 Leiden, Heilige Geesthuis 1809-1871  F 
 Middelburg, Verenigde Godshuizen 1814-1913  F 
 Nijmegen, Beide Weeshuizen 1823-1911  F 
 ’s-Hertogenbosch, Groot Ziekengasthuis 1828-1901  F 
 Amsterdam, Verenigde Gasthuizen 1828-1838  F 
 Utrecht, Bartolomeï Gasthuis 1865-1912  F 
 Amsterdam, Hospice Wallon 1874-1875  F 
 Zwolle, Hervormde Diakonie 1889-1909  F 
 North-Brabant, market prices 1816-1849  B 
 Zeeland, market prices 1823-1855  B 
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 Leiden, Civil service 1809-1913  C 
 Central navy shipyards 1830-1884  C 
 Leiden, Krantz 1845-1913  C 
 Leiden, Gasworks 1848-1913  C 
 Utrecht, Korenschoof 1858-1881  C 
 Leiden, Le Poole 1870-1913  C 
 Makkum, Tichelaar 1872-1913  C 
 Beetsugar works Nederbetuwe 1874-1912  C 
    CBS (Prijzen)   1901-1913 C 
 
Wrought iron  Posthumus I (168)  1802-1843 - 
    Central navy shipyards  1830-1874 C 
    Import price statistic BSI  1870-1886 D 
    Leiden, Grofsmederij  1844-1858 C 
    Amsterdam, Zimmer  1874-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Copper   Posthumus I (174-175)  1828-1866 - 
    Central navy shipyards  1840-1884 C 
    Import price statistic BSI  1870-1886 D 
    Amsterdam, Zimmer  1874-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Lead   Makkum, Tichelaar  1808-1906 C 
    Mees en Moens  1826-1893 D 
    Central navy shipyards  1832-1883 C 
    Amsterdam, Zimmer  1874-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Tin   Makkum, Tichelaar  1808-1906 C 
    Posthumus I (178-179)  1818-1913 - 
    SSJB, BSI, CBS (Prijzen)  1819-1913 D 
    Mees en Moens  1825-1893 D 
    CBS (Prijzen)   1901-1913 C 
 
Pine timber  Middelhoven, 'Veilingen'  1802-1913 C 
    Central Navy shipyards  1843-1884 C 
    CBS (Prijzen)   1901-1913 C 
 
Rubber   Mees en Moens  1864-1893 D 
    CBS (Prijzen)   1901-1913 C 
 
Yarn (3 types)  Posthumus I (135-137)  1802-1807 - 
    Appendix table C.1.  1807-1913 C 
 
Chemicals 
Potash   Posthumus I (208)  1802-1889 D 
    Mees en Moens  1826-1869 D 
    Makkum, Tichelaar  1808-1895 C 
    CBS (Prijzen)   1901-1913 C 
 
White lead  Posthumus I (196)  1802-1843 D 
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    Central navy shipyards  1833-1885 C     
    Koog aan de Zaan, Baas   1847-1913 C 
 
Alum   Posthumus I (197)  1802-1843 D 
    Leiden, Krantz  1845-1913 C 
 
Cochineal  Posthumus I (194)  1802-1843 D 
    Leiden, Krantz  1845-1913 C 
 
Turpentine  Posthumus I (200)  1802-1811 D 
    Central Navy shipyards  1827-1885 C 
    Koog aan de Zaan, Baas   1847-1913 C 
 
Copperas  Posthumus I (195)  1802-1819 D 
    Leiden, Krantz  1845-1913 C 
 
Ammonia  Leiden, Krantz  1867-1913 C 
 
Sulphuric acid  Leiden, Zaalberg  1845-1897 C 
    Leiden, Krantz  1867-1913 C 
    Central Navy shipyards  1869-1885 C 
    CBS (Prijzen)   1901-1913 C 
 
Soda   Leiden, Krantz  1845-1913 C 
   Veenhuizen corrective institutions  1848-1910 F 
   Den Bosch, Groot Ziekengasthuis 1852-1901 F 
   Leiden, Zaalberg  1852-1887 C 
 
Finished industrial 
Textile manufactures Groningen (Paping; linen/cotton) 1802-1807 - 
    Appendix table C.1.  1807-1913 C 
 
Clothing   Groningen (Paping; stockings) 1802-1860 - 
    Amsterdam, Burgerweeshuis 1816-1879 F 
    Veenhuizen corrective institutions  1820-1901 F 
    Leiden, Hervormde diaconie  1828-1913 F 
    Army, tender contracts  1861-1870 F 
    Amsterdam, central navy shipyards  1881-1897 C 
 
Ceramicsf  Makkum, Tichelaar  1808-1895 C 
    Maastricht, Regout  1854-1906 C 
 
Metalwaresg  Groningen (Paping; two types of nails) 1802-1860 - 
    Veenhuizen (screws)   1859-1901 F 
    Veenhuizen (cutlery)   1820-1901 F 
    Extended using wrought iron 1901-1913 - 
 
Machinery  Albers, Machinery Investment 1800-1913 - 
 
Jenever/maltwine  Posthumus I (100)  1802-1885 - 
    Mees en Moens  1833-1893 D 
    BSI wholesale price statistic 1885-1913 D 
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    CBS (Prijzen)   1901-1913 C 
 
Soap   Middelburg, Armenweeshuis 1802-1812 F 
    Amsterdam, Lutherse Gemeente  1805-1811 F 
    Leiden, Heilige Geesthuis  1809-1871 F 
    Middelburg, Verenigde Godshuizen  1812-1913 F 
    Nijmegen, Beide weeshuizen  1815-1906 F 
    Amsterdam, Verenigde Gasthuizen 1824-1854 F 
    Den Bosch, Groot Ziekengasthuis 1827-1901 F 
    Zwolle, Hervormde Diaconie 1848-1910 F 
    Leeuwarden, Nieuwe Stadsweeshuis 1860-1913 F 
    Leiden, Krantz  1860-1884 C 
    Utrecht, Bartolomeï Gasthuis 1865-1908 F 
    Veenhuizen corrective institutions  1865-1877 F 
    Average of four state prisons 1868-1913 F 
    Amsterdam, Verenigde Gasthuizen 1881-1913 F 
 
Margarine  Mees en Moens  1878-1893 D 
    BSI wholesale price statistic 1880-1913 D 
    CBS (Prijzen)   1901-1913 C 
 
Floure   Grain prices and assize mark-up 1802-1811 B 
    Middelburg, Verenigde Godshuizen 1812-1913 F 
    Nijmegen, Beide weeshuizen  1815-1911 F 
    Market prices, Brabant  1816-1849 B 
    Market prices, Zeeland  1824-1855 B 
    Amsterdam, Verenigde Gasthuizen 1824-1854 F 
    Den Bosch, Groot Ziekengasthuis 1827-1901 F 
    CBS, Prijzen   1901-1913 C 
 
Cocoa butter  CBS (Prijzen)   1901-1913 C 
 
Paper    Manuscript ‘De Schoone Haas’ 1802-1854 C 
    Callewaert, ‘Keuze’ (Van Gelder paper) 1852-1913 C 
    Leiden, Krantz  1860-1913 C 
    Leiden, Civil service  1888-1913 C 
    CBS (Prijzen)   1901-1913 C 
  
White melis sugar  Posthumus I (062)  1802-1883 - 
    Den Bosch, Groot Ziekengasthuis 1827-1901 F 
    Amsterdam, Verenigde Gasthuizen 1881-1913 F 
    Zwolle, Hervormde Diaconie 1889-1913 F 
    CBS (Prijzen)   1901-1913 C 
 
Imported white sugar Posthumus I (058)  1802-1875 -      
    Mees en Moens  1826-1861 D 
    Den Bosch, Groot Ziekengasthuis 1827-1900 F 
    Veenhuizen corrective institutions 1848-1910 F 
    Leiden, Heilige Geesthuis  1874-1913 F 
    Amsterdam, Verenigde Gasthuizen 1881-1913 F 
    Zwolle, Hervormde Diaconie  1889-1913 F 
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Treacle   Posthumus I (064)  1802-1870 - 
    Leiden, Heilige Geesthuis  1817-1913 F 
    Nijmegen, Beide weeshuizen  1822-1911 F 
    Den Bosch, Groot Ziekengasthuis 1827-1888 F 
    Middelburg, Verenigde Godshuizen  1833-1913 F 
    Amsterdam, Verenigde Gasthuizen 1881-1913 F 
    Veenhuizen corrective institutions 1855-1910 F 
 
Beetsugar  Posthumus I (065)  1866-1913 - 
    BSI wholesale price statistic 1885-1913 D 
    Beetsugar works Nederbetuwe 1872-1913 C 
 
Petroleum  Posthumus I (216)  1863-1901 - 
    SSJB, BSI, CBS (Prijzen)  1863-1913 D 
    Leiden, Krantz  1877-1913 C 
    CBS (Prijzen)   1901-1913 C 
 
Rape oil   Posthumus (105)  1802-1913 - 
 
Linseed oil  Posthumus (201)  1802-1913 - 
    Central Navy shipyards  1831-1884 C 
    Kolff en van Binsbergen  1869-1913 D 

 
Notes: a: wholesale prices used in the deflation of imports, domestic market prices used in the deflation of exports; b: linseed 
cakes and rape cakes, 1802-5 interpolated from seed prices, for other interpolations and extensions of the Posthumus series 
(1806-17, 1822-3, 1826-7, rape cakes 1899-1902) market prices were used (cf. appendix B); c: average market prices for meat 
(beef, veal, pork, lamb, mutton) were used to deflate imports and exports of both ready meat and life slaughter animals. The 
rationale for this choice lies in the insufficient standardization of available price series (of a sufficient length) and a resultant 
wide dispersion in prices for various types of livestock (such as milk cows and slaughter cattle, and differences in age and 
weight). The resultant difficulty of chaining a reliable price index for animals of an average weight, age and type leads to the 
use of meat prices, which have the advantage of being standardized by weight. There are no prices for lamb and mutton 
between 1802 and 1808; d: for wool imports broker price currents and prices derived from corporate records were used. In the 
case of exports, domestic wool and re-exports of foreign wool intermingle to an unknown extent, thus indices of market prices 
for domestic wool and import prices were averaged; e: wheat, rye, barley, potato and corn; f: consumer pottery (plates and 
faience) produced by the Tichelaar and Regout works (data appendix C); g: prices for nails and screws compounded to a 
single index, subsequently averaged with that for cutlery for the overlapping period (prices for forks, spoons, and knives in 
the Veenhuizen corrective institutions). 
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Appendix table D.5. Composite price indices of foreign trade, 1802-1913 (1913=100) 
 

year imports exports year imports exports 

1802 304.5 371.6 1858 142.8 133.4 
1803 371.5 406.1 1859 148.4 140.1 
1804 398.5 355.8 1860 144.0 130.9 
1805 396.4 353.2 1861 146.7 141.5 
1806 362.1 358.6 1862 172.1 174.3 
1807 389.0 375.8 1863 238.5 234.6 
1808 457.7 557.5 1864 266.5 267.8 
1809 449.0 511.1 1865 194.9 186.9 
1810   1866 191.9 194.4 
1811   1867 161.0 168.2 
1812   1868 146.7 148.7 
1813   1869 166.3 176.9 
1814 473.3 432.8 1870 159.8 166.3 
1815 379.9 337.8 1871 155.6 161.0 
1816 324.0 318.4 1872 170.4 180.2 
1817 332.1 315.7 1873 158.7 168.7 
1818 343.8 282.7 1874 158.5 171.7 
1819 350.8 283.3 1875 147.2 155.0 
1820 300.2 285.1 1876 138.0 141.5 
1821 298.9 257.7 1877 147.1 152.9 
1822 277.9 235.8 1878 137.0 143.0 
1823 284.5 221.2 1879 133.9 139.2 
1824 272.8 166.8 1880 129.7 139.5 
1825 287.2 189.7 1881 131.1 139.1 
1826 256.7 175.2 1882 133.5 140.6 
1827 245.0 175.7 1883 126.1 143.9 
1828 237.1 163.8 1884 119.5 123.2 
1829 211.3 166.3 1885 109.0 106.7 
1830 222.8 156.8 1886 111.2 111.6 
1831 230.5 165.0 1887 108.1 111.4 
1832 211.1 152.5 1888 112.0 114.0 
1833 188.4 144.5 1889 112.5 116.5 
1834 181.5 132.1 1890 111.0 109.8 
1835 190.6 149.3 1891 110.2 112.9 
1836 198.8 156.4 1892 107.3 109.1 
1837 179.0 139.9 1893 109.6 113.5 
1838 181.4 143.5 1894 98.9 104.3 
1839 181.2 152.1 1895 95.1 98.1 
1840 170.1 138.2 1896 93.4 100.8 
1841 164.1 128.1 1897 91.5 92.3 
1842 146.6 117.9 1898 91.3 87.6 
1843 137.3 111.5 1899 88.4 84.6 
1844 138.5 105.2 1900 96.8 90.4 
1845 142.1 113.4 1901 91.5 86.9 
1846 150.9 109.3 1902 88.5 85.0 
1847 169.8 117.0 1903 88.4 82.5 
1848 128.2 92.1 1904 90.9 88.9 
1849 128.9 99.0 1905 88.4 91.9 
1850 138.7 119.0 1906 89.0 89.9 
1851 133.0 108.5 1907 103.8 94.7 
1852 128.0 108.2 1908 94.9 91.4 
1853 132.6 116.3 1909 89.8 93.7 
1854 130.0 110.6 1910 93.6 101.0 
1855 132.3 113.8 1911 101.9 105.8 
1856 144.5 134.2 1912 101.7 107.2 
1857 151.3 149.4 1913 100.0 100.0 

 



 
 

 
  DATA APPENDIX E 
 
 
  The household accounts 
 
 
  The sample of observations 
 
The central problem in using Dutch nineteenth-century household accounts as a means to assess changes 
in consumption and income is their late and scattered appearance in contemporary debate. As a result, 
the sample of available budgets is limited in number and chronological coverage. Moreover, due to the 
small size of the various earliest collections it also suffers from heterogeneity in expenditure categories. 
Not until the 1850s, with poor relief shares at an unprecedented high and food prices rising as a result of 
the naval blockades associated with the Crimean War, do household accounts feature in the public 
discourse over labor incomes, fiscal reform and underemployment. At this point in time, provincial 
memoranda on the ‘material and moral condition’ of the rural working-class appear simultaneous to 
pleas for further excise reform and the first budgets appear in Sloet tot Olthuis' Tijdschrift voor Staathuis-
houdkunde en Statistiek.1 But even from this point forward, the number of budgets found and used so far 
has been small. Whereas British research on this issue with regard to the early period of industrialization 
has resulted in a total of 283 household accounts that are evenly spread across the first half of the 
nineteenth century, the use of surviving Dutch materials so far has been limited to incidental regional 
budgets. Only one analysis of real wage trends after 1870 used a maximum of 61 budgets.2 Accordingly, 
notions of the development of consumption have been based on macro-estimates (using production, net 
imports and the yield of excises). These have the disadvantage of being of an aggregate nature rather 
than focused on wage earners and of becoming increasingly inaccurate in relation to the growth of 
transit trade and its effect on measured net imports (an effect similar to that of feed inputs in livestock 
agriculture discussed in annex 3.1 and a consequence of the limited accuracy of the trade statistics on this 
point). At the same time, available sources explicitly related to the structure of consumption from which 
to evaluate the role of demand in industrialization have been sparse. To improve upon this, a systematic 
effort has been made to increase the sample of observations and integrate these into a single dataset. This 
appendix delineates the basic characteristics of this dataset and the way in which original observations 
were harmonized so as to allow for an analysis of the propensities of consumer behavior. In doing so, it 
also establishes the average expenditure patterns that are used as weights in the consumer price index 
(see data appendix F). 
 Gathering all budgets that have featured in the literature so far and combining these with newly 
uncovered materials taken from archival records, the dataset used in this study consists of 152 budgets. 
To a varying degree of comprehensiveness these specify expenditure, household composition and the 

1 TSS vols. 8 (1853) 412-3, and 13 (1856) 229-34. On the rural employment crisis of the 1850s see Van Zanden, Economische 
Ontwikkeling, 217. Contemporary reports on rural poverty are bundled in Van Zanden, ‘Zedelijken en Materiëlen Toestand’. 

2 Cf. Horrell, ‘Home Demand’. Note that the underlying dataset comprises as much as 1781 generally less detailed household 
accounts for the period between 1787 and 1854; also see Horell and Humphries, ‘Old Questions’. Examples of earlier Dutch studies 
using incidental budgets are Giele, Arbeidersleven, 42 (1 budget), and Paping, Handvol Stuivers, appendices (4). Both sources are 
used here. The largest earlier sample referred to is that used in Van der Veen and Van Zanden, ‘Real Wage Trends’. 
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earnings of different family members. The original materials specified a further three budgets which 
were left unused on the ground of incompleteness or an explicit rejection of the basic materials by the 
original editors. The same point applies to the separate budgets comprised in the catalogue of a 1912 
agricultural exhibition by Mansholt and Westerdijk. These not only use a classification of expenditure 
that is strongly dissimilar to that of the other samples, but also relate to agricultural family firms with 
unrepresentative levels of income and extensive self-provisioning.3 Consequently, these were also put 
aside. The two earliest available budgets—household accounts for families dependent on wage labor in 
Brabant in 1806—do appear as part of the survey of expenditure patterns in chapter 8 but have been 
excluded from demand analysis. The rationale for this is given by the limited level of detail in the outlays 
specified, preventing these budgets to be merged into a larger cluster of observations with harmonized 
expenditure categories. The well-known 1829 ‘budget’ that appears in the contemporary writings of 
Johannes van den Bosch is a stylized impression (without reference to any underlying materials) and for 
this reason was also omitted.4 
 The budgets used here were collected from 18 different sources. These mostly include the work of 
contemporary social commentators, ranging from the vitriolic anti-liberal writings of Multatuli in the 
1860s and expressions of the civilization offensive conducted in the pages of the Nederlandsche Industrieel, 
to explicit research in the years before the First World War. The earliest sample of budgets appears in an 
1854 parliamentary petition by the Amsterdam Van Vlissingen engineering firm. Together with eight 
incidental accounts for years between 1853 and 1863, these form an early cluster of 16 budgets. The last, 
as well as largest, inquiry into household expenditure during the period considered is that conducted in 
1911 by a research group within the social-democratic party (SDAP), comprising 70 budgets. Between 
these, three other clusters of budget samples could be formed. Two for the early 1870s (10) and 1880s 
(16), based on scattered incidental budgets, and a sample of 38 budgets for 1886-97 that largely rests on 
an inquiry by the then newly founded Statistisch Instituut in 1889-90. As a result, the scope for an analysis 
of changes in final demand on the basis of household budgets is limited to the second half of the century. 
However, this covers the full period during which structural change in factor allocation and the 
transition to modern economic growth can now be shown to have taken place. For the first half of the 
century we have to rely on the documentation of broad changes in consumption based on production 
estimates and the excise returns. 
 Given the comparative paucity and the largely unsystematic nature of the household budgets now 
available, questions pertaining to their selectivity should be addressed. As the dataset has been compiled 
from a variety of sources with a mostly limited number of observations, there is no reason to apriorily 
suppose these to be representative. However, inspection of the geographic, occupational and 
demographic distribution of the budgets and a comparison of male earnings in the dataset with the 
course of average fulltime wages do not reveal any bias. And while the original purpose of collecting the 
budgets in some cases was explicitly political, all state absolute expenditure in guilders and there thus is 
no reason to assume that the outcomes have in some way been manipulated. Appendix tables E.1 and 2 
provide insight into general economic and demographic characteristics, location and the main 
occupation of the male breadwinner for each of the five clusters of household budgets. As is immediately

3 Cf. Van der Goot, Besteding, tables A through C and pp. 82-3. 

4 The expenditure shares that can be derived from Van den Bosch’ stylized 1829 budget are as follows: rye bread: 31.1 percent, 
potatoes: 27.2, clothing: 24.9, ‘light, salt, etcetera’: 7.8, housing: 9 (as cited in Van der Goot, Besteding, 4). Strikingly divergent 
in this pattern are the very high share of potatoes, the absence of legumes and dairy, and the high share of expenditure on 
clothing (cf. appendix tables E.3 and E.4 below). 
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Appendix table E.1. Basic demographic and economic characteristics of the main budget samples 
 
 N  family adults  infants children average consumer real 
  size  (0-3) (3-17) outlays prices outlays 
 
1853-63 sample 16 6.21 2.07 1.79 2.36 442.23 107.7 46.2 
1870-72 sample 10 5.30 2.10 1.60 1.60 358.84 103.2 39.2 
1880-82 sample 16 4.24 2.06 1.00 1.12 587.36 102.2 64.7 
1886-97 sample 38 6.08 2.21 2.34 1.53 584.30 85.2 77.2 
1910-11 sample 70 5.07 2.27 0.50 2.30 887.91 100.0 100.0 
 
Sources: household budgets as listed below; consumer prices based on data appendix F (adaptive manual worker deflator). 

 
clear, the number of observations in each sample increases over time, with especially the last two 
containing a larger number of budgets. These are also the only ones that specify the composition family 
income. As a result, information on earning patterns at the level of the household is largely spread 
towards the end of our period, leaving us uninformed as to earlier changes in side income and the 
participation behavior of children and women. Moreover, in view of the initially limited samples and the 
concomitantly larger sensitivity of the results to variations in the data, conclusions on expenditure 
patterns before the 1880s carry a greater uncertainty. 
 However, in cross-sectional terms the early samples, in spite of their limited size, do not show a 
larger variation in outlays or an untypical family structure, nor does appendix table E.2 suggest the 
presence of a systematic regional or occupational bias. Only agricultural labor appears underrepresented 
in relation to the occupational census return and the 1870-72 sample holds a mere single observation that 
is related to Holland, the economic core of the Netherlands with its persistent upward dispersion in 
wage and price levels throughout the nineteenth century. By contrast, the region is strongly 
overrepresented in the earliest 1853 to 1863 sample. Compared to the course of real wages during the 
second half of the century, the level of outlays in the 1870s sample may suggest a downward dispersion 
in the socioeconomic class observed, but all others conform to the pattern of a structurally rising level of 
real income during the period covered.5 Moreover, the spread in expenditure in each of the samples is 
significant but also rather similar. With the exception of the tighter cluster for the 1870s (18 percent) and 
that for 1910-11 (22 percent) coefficients of variation are grouped around 30 percent. This similarity 
contributes to the definition of a consistent socioeconomic group, whereas the variation itself benefits the 
estimation of stable demand parameters. 
 With a degree of variation that ranges between 28 percent in the 1853-63 sample and 39 percent in 
all samples after 1880, the argument on a sufficient variation for econometric purposes also applies to 
family size. But as is indicated by the average values shown, this spread is centered on levels that are 
mostly higher than the national average. During the period that is covered by the five budget samples, 
the average size of the Dutch multi-person household was 4.85. With the exception of the 1880-82 
sample, the observed averages exceed this value. However, average family size at this time was not 
equal to that for working-class families and on the basis of the literature it can safely be surmised that the 
larger number reflects such differences in demographic behavior. A larger than average working-class 
family size also accords with the notion of an early life-cycle phase, with a dependency on a single male

5 The low level of real family income in the 1870-2 sample is strongly related to its regional bias: once corrected for regional 
differences in wage income it shows a level of real outlays that conforms to the course of real wages. 
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Appendix table E.2. Distribution of main budget samples by region and male occupation 
 
 1853-63 1870-72 1880-82 1886-97 1910-11  
 
Amsterdam 
Trades, skilled   4 9 12 
Casual, apprentices 1  2 1 1 
Factory 7  1 1 
Outwork     1 10 

Other, Holland 
Trades, skilled 1  3 2 13 
Casual, apprentices 1 1  6 2 
Factory     1 
Outwork   2 2 6 

Other provinces 
Agriculture 2 3 1 3 1 
Trades, skilled 1  3 5 10 
Casual, apprentices  4  4 3 
Factory  2   2 
Outwork    1 9 

Unknown location 3   3  
 
Sources: see below. 
 

wage earner as the main reason for lower income, rather than below-average earnings. The specific age 
of all family members is only known for the 1910-11 sample, where the average for the male 
breadwinner is thirty-six and that of the oldest child ten. This would suggest something of a downward 
age bias to be present, but not too strongly. However, in the various other budget samples this is 
different, with the tendency diminishing over time. While most of the early budgets do not record the 
age distribution as such, they do observe the presence of infants. From this information it can be 
established that in the earliest, 1853-63 sample 14 out of 16 families have one or more infants, a number 
that has declined to 29 out of 38 by the time of the 1886-97 sample and stands at 38 out of 70 in 1910-11. 
All this suggests that, as a result of the specific socio-political focus of writers on household budgets, 
young families tend to be overrepresented. However, with a large enough spread in expenditure the use 
of families that are larger and younger than average does not affect the conclusions, as the effects of size 
and outlays are at the core of the estimated demand equations. 
 
 
  Treatment of the original budgets 
 
The short version of the above is that the budgets retraced are dominated by household accounts for 
urban working-class families in Holland of a mostly younger age, but with a sizeable share of regional 
observations and a significant spread in expenditure, size and occupations. This variety in characteristics 
not only helps us to establish representative patterns of household expenditure at the income levels of 
unskilled and artisan labor, it also allows for the estimation of reliable parameters of consumer demand 
and an analysis of earning strategies, even though the latter can only be established towards the end of 
the period considered. 
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 Yet this same variation is also partly due to the unsystematic nature of the underlying budget 
inquiries—with practical consequences. As stated, only the two last samples contain a coherent collection 
of budgets: 31 gathered and published between 1886 and 1891 by the Statistisch Instituut and 70 that are 
due to a research initiative within the SDAP for 1910-11. Most of the other, incidental budgets have 
already appeared in the historical literature. In his famous, originally 1925 dissertation Brugmans 
already provides specifications for household budgets in Utrecht, Hilversum, Tilburg, Amsterdam and 
Arnhem in 1860, 1863 and 1870, and an abridged version of the eight 1853-4 budgets for laborers of the 
Amsterdam Van Vlissingen metal works already discussed.6 Similarly, Paping’s much more recent thesis 
on socio-economic development in the Groningen clay region contains four budgets spread between 
1854 and 1882.7 Giele’s 1979 work on working-class living conditions contains a single budget for an 
Amsterdam artisan in 1855, and Welcker’s 1978 work on the Dutch labor movement details 16 urban 
accounts registered in 1880. All other observations were obtained directly from the archives or from 
contemporary writings.8 
 As a result of this diversity, the expenditure categories distinguished in individual budgets vary 
considerably. This in turn presents practical problems in deriving average shares of expenditure for 
individual products. Whereas some for instance distinguish expenditure on meat, lard and fish, others 
only reserve an aggregate category for such outlays. Similar problems arise in the categorization of fuel 
and light, soap and starch, coffee and tea, and groceries (an aggregate of groats, salt, rice, spices and 
flour). Aggregating product categories to common denominators that still defined meaningful analytical 
categories solved much of this problem. In the end, I used 14 product categories, both in calculating 
expenditure shares and in demand analysis (see below). However, in various cases aggregation in the 
budgets goes so far as to sum expenditure across main product categories. Examples are combinations of 
meat and dairy, of coffee, tea, groceries and sugar, and of home-related costs such as rent, fuel and 
lighting. Rather than aggregating the results even further, this problem was addressed by first omitting 
observations that used such aggregates from the data on which the average expenditure share of a given 
category was based (for instance dairy, consisting of milk, butter, cheese and eggs). In the second step, 
the information from the over-aggregated budgets was then used to impose an adding-up restriction on 
the smallest joint category for all budgets in a given sample so that no information was lost. In the 
example, the expenditure share for dairy was recalibrated using the sum of dairy and meat, lard and fish 
across all budgets. This does, of course, not solve the problem that these same over-aggregated budgets 
provide too little information to still be entered into a formal analysis of consumer behavior. For this 
reason, the actual number of observations in demand analysis is also smaller than the total of those in the 
various budget samples. 
 While these procedures addressed the most prominent problem in the harmonization of the budget 
information, two other practical issues had to be resolved before the household accounts could be treated 
as homogeneous observations and average expenditure patterns could be deduced. First, a considerable 
number of households spent more than their income. Not all budgets distinguish between income and 
outlays and merely state the distribution of expenditure, but from those that do it can be established that 
about half of all households were in deficit during the period of observation. The share of households in 

6 Brugmans, Arbeidende klasse, 162. The Amsterdam budget for 1863 also cited there is originally due to Multatuli (Ideeën, tweede 
bundel, 121-2; originally published in 1864). For this budget the original source is used here (see the summary of sources below). 

7 Paping, Handvol stuivers, appendices. 

8 Giele, Arbeidersleven; Welcker, Heren en arbeiders. 
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deficit varies more strongly with income for earlier samples, with an average deficit that declines from 8 
to 5 percent of income by 1910-11. All of these households were assumed to have had a total expenditure 
equal to the stated sum of outlays. In other words, no correction was made for a future consolidation, the 
nature and extent of which is unknown. When households were in surplus, the procedure followed 
varied with the information given. For one of the 1806 budgets, Posthumus’ representation of the 
original materials specifies a surplus, but his accompanying comments explain that this was actually 
reserved for clothing, tea and coffee.9 The consistent position here of course is to count this as 
expenditure (see below). For later budgets the level of detail always was such that it was clear that 
surpluses were not spent on goods and services in the near term. In these cases, stated expenditure was 
again taken to also represent actual expenditure.  
 A final problem arose when households received payments in kind or consumed self-provisioned 
goods. The former took the form of free rent or meals, the latter concerned foodstuffs (mostly vegetables, 
potatoes and pork). For three budgets in the 1886-97 sample, rent is unknown or housing is provided 
free as part of occupational perquisites. Five budgets specified free meals enjoyed by the male 
breadwinner, typically farm-workers. Self-provisioning is more prominent. Only the last two samples 
contain more than incidental information on this issue, with 31 and 7 percent of all households 
undertaking activities of this kind. In the case of free housing, simply omitting rent would raise all other 
expenditure shares for these observations by a factor equal to one plus the ratio of monetized rent to the 
sum of other forms of expenditure (which in the 1886-97 sample averages 1.20). For this reason, a best-
guess shadow price of housing was added. This was based on the ratio of rents and all non-rent 
expenditure in the overall sample, which was multiplied by non-rent expenditure for the three specific 
observations. Where free meals were provided, expenditure on all food items was raised by a factor that 
was calculated as the ratio of the size of the household with and without the male breadwinner. But in 
doing so, not all family members were given equal weights. Specifically, women and children were 
weighted according to the Amsterdam scale of nutritional equivalence. This is the method of weighting 
first used in the classic work by Stone on consumer behavior in the U.K. in the 1920s and 1930s.10 It is 
also this scale that supports the calculation of the variable that controls for family size in the estimation of 
the demand system presented in the main text and in the construction of the absolute cost of a fixed food 
basket for subsistence households in data appendix F. Lastly, self-provisioned items of consumption are 
only included in the sum of outlays when explicit costs were made.11 
 With the various steps described, the harmonized budgets that support both the calculation of 
average expenditure patterns and the estimation of the propensities of consumer demand could be 
established. However, some separate attention should be given to the two earliest budgets for the 
Peelland and the Meierij of Den Bosch that were registered in 1806 by local administrator Servaes van de 
Graeff. The reason is that these budgets not only form the earliest reference point on expenditure 

9 Unpublished typescript, personal archive N.W. Posthumus, NEHA Amsterdam, box 407, file III 7 c, pages 19-25. 

10 Stone, Measurement, Deaton and Muellbauer, Economics, 193. Effectively, the adult equivalence value for all children under 
14 is 0.52, that for females over 14 is 0.90, and that for males between 14 and 17 is 0.98. Males over 17 form the standard (1.00). 
This is close to the implicit weighting used by Allen (‘Poverty Lines’; British Industrial Revolution, 33-42) of 1.00 (males), 0.90 
(adult females) and 0.55 (children, based on a stylized family of four) in calculating welfare ratios for the early modern period. 
It is also similar to the weighting proposed by Humphries (‘Lure’, 703). With adult males again as the standard, this attributes 
weights of 0.85 for adult females and 0.48 for children under 12 (in turn the implication of daily intakes equal to 2,800, 2,375 
and 1,334 kcal, where the male intake is an average of 2,650 and 2,950). 

11 An example is one of the 1806 budgets, which specifies the costs of land rent, manure and seed potatoes. 
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patterns in the debate, but are also specified in a way that requires some of the harmonizing adjustments 
described earlier. Given the small number of budgets, the choices made in this process have a sharp 
influence on the expenditure pattern ascertained and this warrants these to be discussed explicitly. Van 
de Graeff compiled four budgets, two for farming families with extensive self-provisioning and two for 
families dependent on wage labor. The original materials for the last two budgets are cited in detail in an 
unpublished typescript by Posthumus that is contained in his personal archive.12 The first two he 
rejected as irrelevant to a discussion on working-class consumption, given that these pertained to a 
different social class and in view of the limited extent of monetized expenditure. Based on a specific 
categorization of expenditure and an adjustment for payment in kind, Posthumus concludes that the 
expenditure patterns for the remaining budgets are in line with the pessimistic Dutch literature that 
originates with the 1930 dissertation by Wilhelmina van der Goot (actually his wife between 1931 and 
1950). Following the contemporary work by Engel, Van der Goot claimed that until late into the 
nineteenth century European working families had devoted broadly 70 percent of expenditure to food, 
with a structural deficit of 19 percent.13  
 The problem with this conclusion is tied up with the way in which Posthumus goes about his 
correction procedures. First, he adjusts for the fact that one of Van de Graeff’s workers enjoys free meals 
by counting his wife and children as two adults. The effect of this step is to change the initial share of 
food outlays from 60 to 69 percent. A large part of this is that he makes the mistake of counting the full 
purchase of oil as food only, where a similar sum in the other budget is explicitly referred to as being for 
‘food and the lamp’. As for instance the 1853-63 budgets suggest, in practice over 80 percent of total 
outlays on oil were related to lighting. Secondly, for both budgets Posthumus specifies annual 
‘surpluses’ (of 9.35 and 16.60) which, however, in the accompanying text are explained to have been 
reserved for the purchase of coffee, tea, clothing and lard. In the context of an explicit emphasis on low 
standards of living this is an inconsistent position. Both of these procedures have been adjusted. First, by 
applying the Amsterdam scale of equivalence to the correction factor for free meals (resulting in 
multiplication by 1.45 instead of 1.50). Secondly, by subdividing oil purchases for both families 
according to the numbers in the earliest wider sample of budgets (for 1853-63). And third, by reckoning 
the ‘surpluses’ as part of expenditure, subdivided with the use of the same budgets. The results of this 
adjusted calculation are given in appendix table E.3. It effectively leads to an average share of 
expenditure devoted to food that is not higher than 64 percent, even in rural Brabant in 1806. Together 
with the fact that the evidence from all other budget samples suggests that after 1850 this share on 
average was never larger than 58 percent, it is the reason why the subsistence cost of living index 
developed in data appendix F is built on the assumption of a 65 percent share. As is shown there, it is 
largely this number that drives the degree of pessimism in the measured cost of living. 
 Expenditure patterns for the five wider clusters of budgets can be gleaned from appendix table E.4. 
The 29 still non-harmonized categories of expenditure used here indicate how the budget samples differ 
in their observations (for each sample the most disaggregate common denominator is shown). In the 
main text these are grouped into 14 common expenditure categories.14 This is also the level of 
aggregation used in demand analysis. In calculating these patterns it might have been desirable to use 
occupational and regional weights. Given persistent differences in wage-price levels, precise conclusions

12 Posthumus, op cit. 

13 Van der Goot, Besteding, 4. 

14 These are bread, dairy, meat and fish, sugar and treacle, coffee and tea, groceries, potatoes, vegetables and legumes, clothing 
and shoes, housing, fuel and light, soap and starch, drink and tobacco, and other.  
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Appendix table E.3. Processing the two working-family budgets for 1806 by Servaes van de Graeff (in guilders per 
year and percentages of total expenditure) 
 
 budget 1 budget 2 b. 2 adapted expenditure expenditure average 
 2 adults 2 adults for meals shares shares expenditure 
 2 children 2-3 children in kind budget 1 budget 2 shares 
 
Rye bread 36.50 29.05 42.25 25.2 25.9 25.5 
Dairy 28.65 5.20 7.56 19.8 4.6 12.2 
Groats, flour, salt 13.75 16.04 23.33 9.5 14.3 11.9 
Potatoes  14.00 18.00 26.18 9.7 16.1 12.9 
Coffee, tea, sugar 2.65 2.27 3.30 1.8 2.0 1.9 
Foodstuffs 95.55 70.56 102.63 65.9 62.9 64.4 
 
Clothing 17.60 14.33 14.33 11.5 8.8 10.2 
Rent 10.00 15.00 15.00 6.9 9.2 8.0 
Heating 10.00 15.00 15.00 6.9 9.2 8.0 
Light 10.25 9.61 9.61 7.1 5.9 6.5 
Soap 2.50 3.00 3.00 1.7 1.8 1.8 
Taxes and other  3.50 3.50  2.1 1.1 
Total 145.00 131.00 163.07 100 100 100 
 
Notes: general purchases of oil were distributed between food and light using the 1853-63 budgets, the same applies in the case of 
the joint expenditure in budget 2 on clothing and coffee. On the adaptation for meals in kind enjoyed by the male breadwinner 
though the use of the Amsterdam scale of equivalence see the main text. Since all children here can be deduced to have been infants 
or toddlers this effectively leads to a multiplication of food expenditure by 3.20/2.20 = 1.455 (2.5 children). 
Sources: see below. 

 
on real household income on the basis of surviving budgets theoretically call for the correction of these 
and other compositional effects. In the case of the relative numbers of expenditure patterns this problem 
is less prominent, but the dominance of observations for Holland may still slant these towards smaller 
families and higher incomes. In the 1910-11 sample, total expenditure is 20 percent higher for budgets in 
cities over 100,000 inhabitants, while average family size in Holland is 4.9, against 5.3 in the remaining 
budgets. As appendix table F.9 shows, much of this higher expenditure resulted from higher prices, but 
the fact remains that for instance the average share of expenditure devoted to food in observations for 
Holland in the same 190-11 sample was 4 percentage points lower (at 47.9 percent) than it was elsewhere 
(51.9). However, the limited number of budgets, together with the heterogeneity of expenditure 
categories, precludes weighting. In many cases, this would cause the composing expenditure shares to be 
based on a single observation (if any). As a result, unweighted averages of the available budgets were 
used throughout. 
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Appendix table E.4. Average annual household income and expenditure according to the standardized nineteenth 
century budgets, 1853-63 to 1910-11 samples 
 
           absolute                 percentages 
   -------------------------------------------------------------------     ------------------------------------------------------------------- 

 1853-63 1870-72 1880-82 1886-97 1910-11 1853-63 1870-72 1880-82 1886-97 1910-11 
 
Bread 89.99 65.99 72.13 80.05 106.28 20.35 18.39 12.02 13.70 11.97 

  wheaten 38.65   62.17  8.74   10.64 

  rye 51.30   17.82  11.60   3.05 

Milk 7.96 10.55 22.92 21.39 47.95 1.80 2.94 3.82 3.66 5.40 

Butter 16.32 11.91 29.70 24.31 31.79 3.69 3.32 4.95 4.16 3.58 

Cheese 0.75  13.20 5.38 10.21 0.17  2.20 0.92 1.15 

Eggs    2.92 5.15    0.50 0.58 

 

Meat 6.63   22.09 43.06 1.50   3.78 4.85 

Fat, lard 13.89 15.61 48.05 20.92 33.74 3.14 4.35 8.18 3.58 3.80 

Fish 3.49   2.45 5.77 0.79   0.42 0.65 

 

Potatoes 49.97 47.22 51.61 34.24 35.16 11.30 13.16 8.60 5.86 3.96 

Vegetables/legumes 21.23 11.99 39.37 20.39 24.60 4.80 3.34 6.56 3.49 2.77 

 

Groceries 29.49 25.51 28.32 17.82 52.39 6.67 7.11 4.72 3.05 5.90 

  Rice, flour 20.78  13.98 11.10  4.70  2.33 1.90 

  Salt, vinegar 6.06  6.00 5.55  1.37  1.00 0.95 

  Oil 2.65  8.34 1.17  0.60  1.39 0.20 

 

Sugar, treacle 4.86 1.72 10.02 13.96 24.86 1.10 0.48 1.67 2.39 2.80 

Coffee, chicory 8.45 9.11 17.64 19.28 14.83 1.91 2.54 2.94 3.30 1.67 

Tea 1.77  6.00 3.97 8.26 0.40  1.00 0.68 0.93 

 

Foodstuffs 254.81 199.66 339.95 289.05 444.04 57.62 55.64 56.65 49.47 50.01 

Clothing, shoes  30.18     8.41 

All textiles 53.95  64.75 68.66 72.90 12.20  10.79 11.75 8.21 

Shoes 12.56  8.58 20.57 29.12 2.84  1.43 3.52 3.28 

Rent 47.58 53.61 94.99 96.59 127.42 10.76 14.94 15.83 16.53 14.35 

Fuel 22.20 26.95 38.23 24.77 21.31 5.02 7.51 6.37 4.24 2.40 

Light 15.48 15.83 16.26 16.48 32.41 3.50 4.41 2.71 2.82 3.65 

Tobacco 4.16 5.99 14.40 7.89 10.65 0.94 1.67 2.40 1.35 1.20 

Soap, wash 14.73 12.63 16.62 5.02 17.94 3.33 3.52 2.83 0.86 2.02 

Beer, drink 3.98  5.81 5.26 2.13 0.90  0.99 0.90 0.24 

Direct taxes  3.77   9.50  1.05   1.07 

Services and other manuf.    32.90 73.09    5.63 8.23 

Other miscellaneous 12.78 10.26  17.12 47.52 2.89 2.86  2.93 5.35 

 

Expenditure 442.23 358.84 587.36 584.30 887.91 100.00 100.00 100.00 100.00 100.00 

Income    581.37 872.38    100.0 100.0 

Male    430.20 723.54    74.0 82.9 

Female    41.90 29.83    7.2 3.4 

Child    48.80 65.03    8.4 7.5 

Other    60.47 53.98    10.4 6.2 
 
Notes: ‘vegetables’ include legumes, greens and fruit; ‘insurance’ denotes all subscriptions; ‘durables’ comprise household effects, 
tools and downpayments on bicycles. Note that miscellaneous expenditure and drink were originally missing from the 1853-63 
sample. The values given are implied by the supplementing procedure described in data appendix F. 
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  Summary of sources 
 
The following list identifies the 18 sources used to compile the total sample of household budgets. With 
the exception of Brugmans' processing of budgets taken from various years, the sources are given in 
chronological order. Following each source, the number of budgets derived from that source is stated in 
parentheses, together with a listing of the relevant locations (where specified). 
 
1806: Van de Graeff, Tabelle Bevattende Onderscheidene Proeven van den Jaarlijkschen Staat van Ontvang en 
Uitgave van den Gewonen Landbouwer en Boerenarbeider in het Kwartier van Peelland, Meyery van 's-Hertogen-
bosch, Benevens het Gewone Voedsel Derzelve, Opgemaakt in 1806, unpublished typescript, personal archive 
N.W. Posthumus, NEHA Amsterdam, box 407, file III 7 c (2: rural Brabant). 
 
1860, 1870: Brugmans, Arbeidende Klasse, 162 (5: Hilversum, Utrecht, Arnhem, Tilburg).15 
 
1853: Tijdschrift voor Staathuishoudkunde en Statistiek 8, 412-3 (1: rural Utrecht). 
 
1854: Tijdschrift voor Staathuishoudkunde en Statistiek 13, 229-34 (7: Amsterdam). 
 
1854: Verslag van de Algemeene Vereeniging Tegen het Pauperisme bij de Arbeidende Klassen van Minder 
Gegoeden Stand (1855) 32 as cited in Paping, Handvol Stuivers, 397-8 (1: clay region, Groningen). 
 
1855: Giele, Arbeidersleven, 42 (1: Amsterdam). 
 
1862: De Nederlandsche Industrieel. Tijdschrift voor Nijverheid, Koophandel en Scheepvaart, 23 (4: one Leiden, 
three unspecified). 
 
1863: Multatuli, Ideeën, tweede bundel, 121-2 (1: Amsterdam). 
 
1870: GA Amsterdam, Archief Maatschappij tot Nut van het Algemeen, 258-60 (3: Gouda, Culemborg, 
Barneveld). 
 
1870-1: Heidema and Dijkema, ‘Beschrijving van den Landbouw in het District Hunsego, Provincie 
Groningen’ Tijdschrift ter Bevordering van Nijverheid 34 (1871) 196, 213-5 as cited in Paping, Handvol 
Stuivers, 397-8 (2: Warffum, Hunsingo; incomplete specifications). 
 
1872: GA Nijkerk, Archief Gemeentebestuur, 1128 (3: Nijkerk).16 
 
1880: Welcker, Heren en Arbeiders, 312-36 (16: Amsterdam, Rotterdam, The Hague, Groningen, Dordrecht, 
Appingedam, Arnhem). 

 15 The table of budgets in Brugmans’ original 1925 study also presents condensed versions of the 1853-4 Van Vlissingen budgets 
and the budget famously cited in Multatuli's Ideeën as part of a plea for social reform during the 1860s. These observations were 
replaced by the original materials and hence do not appear twice. 

16 The Nijkerk budgets are gratefully acknowledged to have been put at my disposal by Ronald van der Bie. 
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1882: Handelingen van het Genootschap ter Bevordering der Nijverheid Gevestigd te Onderdendam 1882/3, 117-
8, as cited in Paping, Handvol Stuivers, 397-8 (1: Middelstum). 
 
1886: Bijdragen van het Statistisch Instituut 3, 22-38 (5: Amsterdam). 
 
1890: Sociaal Weekblad 4, 49-50, 203-4 (4: three unspecified, one ‘factory worker in one of the largest 
provincial towns’). 
 
1891: Tours, ‘Arbeidersbudgets’, Bijdragen van het Statistisch Instituut 8 (1891), 143-80 (26: Amsterdam, 
Haarlem, 's-Hertogenbosch, Zwolle, Deventer, Amersfoort, Appingedam, Naaldwijk, Moordrecht, 
Spijkenisse, Zwartewaal, Rockanje, Velsen, Aalzum, Twijzel, Uitwierda). 
 
1897: Brooshooft, Officiële en Feitelijke Waarheid (3: The Hague). 
 
1910-11: Arbeidersbudgets. Jaarbudgets van Zeventig Arbeidersgezinnen in Nederland. Rapport eener Enquête der 
Sociaal-democratische Studieclub te Amsterdam, no. 69 (70: Amsterdam, Rotterdam, The Hague, Groningen, 
Dordrecht, Leeuwarden, Delft, Zwolle, Zaandam, Alkmaar, Hengelo, Middelburg, Almelo, Schoten, 
Purmerend, Dokkum, Krimpen aan den IJssel, Tietjerkstradeel, Roordahuizum).  
 
 



 
 

 
  DATA APPENDIX F 
 
  Consumer prices and regional price gaps 
 
 
  Introduction 
 
The robustness of cost of living estimates is of critical importance to analyses of changes in living 
standards and the distributional effects of growth, especially so for the nineteenth century. Given the 
recurrent changes in the price level characteristic of that period, the accuracy of a series aimed at 
capturing the drift of consumer prices directly ramifies into inferred changes in the level of real 
earnings. From the high prices of the Napoleonic Wars and the subsequent wide swings in the cost of 
food to the deflation of the 1880s and its reversal from the mid-1890s, the course of prices repeatedly 
changed in direction. As a result, the cost of living has been a major factor in sustaining controversies 
over the evolution of real wages and living standards.1 As always the forefront of debate on historical 
industrialization and its wider distributional effects, in the British case a traditionally bleak view of 
living standards during the Industrial Revolution in the last decades has given way to a changeable 
consensus that is largely driven by adjustments in the price index used. In 1983, Peter Lindert and 
Jeffrey Williamson were the first to develop an economy-wide wage index and a cost of living series 
based on actual workers’ budget shares. The resultant ‘optimistic’ view was that real earnings were 
held to have risen significantly from the 1820s. The full-time real wage of the average blue collar 
worker between 1781 and 1851 in this analysis doubled, with some 90 percent of this occurring after 
1819.2 However, such conclusions remained controversial and on the basis of empirical revisions 
Charles Feinstein in 1998 argued for a real wage growth during the latter period of no more than 30 
percent. Since this amounted to a limited share of the gain in product per worker and was shown to 
have largely occurred after 1830, Feinstein labelled this as a ‘perpetuated pessimism’. After adding 
new prices and procedures, Gregory Clark has since reasserted a more rapid growth of real wages, a 
claim that Bob Allen in turn rejected by methodically reviewing the various options as regards data 
and method. As things stand, Feinstein’s view of a belated and only limited advance in living 
standards still holds. For the second half of the century there is broad agreement that real wages did 
rise significantly, although still against the background of a lagging overhead in sanitation and urban 
overcrowding.3 
 In a much less spun-out form, this debate has its parallels in the historiography of Dutch real 
wages. Here, slow growth and its effect on lagging living standards, wage rigidity and the impact of 
the food crises of the 1840s and 1850s have been the dominant issues since the 1980s.4 The prolonged 

1 Cf. the national studies in Scholliers and Zamagni, Labour's Reward and Allen, Great Divergence. 

2 Lindert and Williamson, ‘English Workers' Living Standards’, table 5. The asserted 1781 to 1819 gain was 11 percent, that from 
1819 to 1851 80 percent (shifted denominator). A 1985 own adjustment of their cost of living index reduced the second estimate to 
62 percent (‘English Workers’ Real Wages’). 

3 Williamson, British Capitalism, 201ff.; Feinstein, ‘Pessimism’, ‘Changes in Nominal Wages’ (which suggests an increase in real 
earnings between 1851 and 1913 of 89 percent); Clark, ‘Condition’; Allen, ‘Pessimism.’ On social overhead and urban 
overcrowding see Williamson, ‘Coping’, 267ff. 

4 De Meere, Economische Ontwikkeling; ’Misoogst’; Knotter, ‘Stedelijke Economie’; Knotter en Muskee, ‘Conjunctuur’; Van Zanden, 
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and thereby exceptional dependence of the fiscal base on excises placed on necessities with a high 
share in household expenditure adds to this list of issues. Moreover, due to the recent emphasis on 
consumer demand as an autonomous factor behind slow industrialization, the debate on real wages 
has further gained in significance.5 Broader than this, conclusions on the course of real wages not only 
bear upon issues of consumption and distribution, but also reflect the outcome of labor market 
mechanisms and their role in industrialization. The stylized view of the development literature here 
typically is that of a transition from a strongly elastic labor supply off-the farm and limited real wage 
gains, to eventual neoclassical wage setting on the basis of productivity gaps between agriculture and 
the urban sector; in other words, a situation that is marked by equilibrium wage gains based on the 
relative scarcity of labor. This, in turn, leads us directly back to the core of the Dutch retardation 
debate and the role that labor markets are held to have played in this: were prolonged intensification 
in agriculture and associated slow wage gains an expression of an elastic supply of labor and 
productivity, or was urban labor demand also distorted by high wages and underlying excises? This 
question, finally, also leads us to regional aspects of the debate. The role that has been attributed by 
the literature to regional differences in prices in levelling out the early nominal wage gaps that drive 
the Mokyr-thesis of industrial retardation adds a final element to the Dutch cost-of-living debate.6 The 
main question in this is whether actual differences in agricultural productivity or the effect of fiscal 
distortions on prices, wages and the competitiveness of the urban sector were the driving forces of 
labor allocation before the 1860s. 
 To further conclusions on any of these issues, it is imperative to achieve a closer consensus on the 
course of real wages and living standards. In view of the wage data that was systematically gathered 
by the National Accounts Project, this mainly requires the specification of a representative cost of 
living series. The situation on this point is that existing efforts are limited to local prices―ranging from 
Groningen to Amsterdam―, focus on a limited range of products and use fixed weights with a mostly 
narrow empirical basis. As yet there is no series that has invested in empirical work on all of these 
fronts. The present dataset on prices paid by welfare institutions and listed by retail outlets across the 
country, and the collection of household budgets delineated in data appendix E allows for this to be 
amended. Yet achieving as much involves giving a detailed account of data reconstruction and 
methodological choices. To free the main text from such a discussion, this appendix not only lists the 
sources used and the way in which these were combined, but also explains the construction of new 
alternative consumer price indices. To this effect it first surveys the existing composite series, before 
turning to the construction details. Using the same weights and prices, and a separate 1913 inquiry by 
the post and telegraph services, the data is then also used to work out average provincial price gaps 
for five benchmark years.  
 
 
 The scope for improvement 
 
So what exactly is the scope for improvement in the measurement of the cost of living? What has been 
the empirical basis of the discussion so far and how can more precise knowledge be achieved? These 

‘Lonen’; Vermaas, Ontwikkeling; ‘Real Industrial Wages.’ 

5 Smits and Horlings, ‘Consumer Demand’; Bonenkamp et al., ‘Consumer Demand’, ‘Determinanten’. 

6 Van Zanden, Rise, 127-41; Economische Ontwikkeling, 49-50. 
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questions implicitly address index number problems that recur in many areas of economic history. In 
the case of the consumer price index this problem is compounded by the fact that households buy 
many different things against prices that change at a varying rate. Again, this is a particularly relevant 
fact to nineteenth century cost of living series because of the unprecedented effect of industrialization 
on relative prices. All of these changes and underlying preferences must be collapsed into a single 
series that represents the rate of inflation. This involves tackling three different problems: measuring 
the price of products and services in a representative manner, determining the expenditure weights 
appropriate to a specific socioeconomic group of consumers, and choosing an index number formula 
in which to combine these. 
 Although historians of Dutch nineteenth-century social and economic change have used a 
number of indices to delimit changes in the cost of consumption, few of these served an analytical 
purpose related to economy-wide developments. Instead, the debate has been dominated by the use 
of deflators designed to measure regional or local prices. Thus, several local studies addressing parts 
of the nineteenth century use basic food prices or apply averages of these under the assumption of 
fixed expenditure shares. As such, until well into the 1990s it was quite customary to base conclusions 
on price gaps and the course of local standards of living on just the price of rye bread, potatoes and 
incidental rents.7 Conversely, indices that did make use of weighting schedules based on household 
budgets or estimates of consumption (discussed in detail below) typically employed price data for a 
specific town or region. The sources used in these efforts varied from local welfare institutions to the 
Amsterdam exchange, while weighting schedules were mostly fixed. The implication of this diversity 
in purpose and method is that an appraisal of the scope for improvement in the measurement of the 
cost of living needs to place existing series in the context of all issues involved: the nature and 
coverage of the price data, the empirical basis and representativeness of the budget weights, and the 
specification of the index. 
 Nine composite consumer price series may be said to have featured in the literature so far as a 
more balanced means of charting the course of consumer prices.8 Three of these may in turn be dealt 
with succinctly, as they are part of long-term series with a tentative aim. First, in a 1982 paper, Van 
Stuivenberg and De Vrijer presented estimates based on spliced wholesale indices for the Amsterdam 
exchange derived from Posthumus' price history. Second, in his long-term study of the Amsterdam 
economy, Nusteling used an unpublished worksheet of Amsterdam commodity prices by De Vries 
(again, originally gathered by Posthumus), which was linked to the small number of food price series 
for the Meerenberg mental hospital for the years after 1850 as published in the Jaarcijfers, and matched 
to an unspecified set of fixed weights. Third, as a corollary to an investigation into real wage 
development and labor markets under the Republic, Jan de Vries derived a consumer deflator that 
extended up to 1815. This index was stated to have been ‘modelled after the Phelps Brown and 
Hopkins index [...] with weights broadly similar to the English series, but with a selection of 
commodities guided by Dutch consumption habits.’9 As such it was again based on a choice of price 

7 Examples of such studies are Pot, Arm Leiden, 135-9 on Leiden, using rye bread, potato prices and a chained index of rents as 
single deflators and in an unweighted index; Collenteur and Paping, ‘Inkomen’ on one of Groningen's villages (bacon, rye, 
potatoes, peat and barley) and a number of studies using rye bread prices when evaluating nineteenth-century price level changes 
(Knotter, ‘Amsterdamse Bouwnijverheid’; Knotter and Muskee, ‘Conjunctuur’; 't Hart, Stad). 

8 Here I exclude Corinne Boter’s recent welfare ratios, since these do not use price indices but the absolute cost of a fixed 
consumption basket (Dutch Divergence). The empirical details of this effort are improved upon below (at the aggregate level only). 

9 De Vries, ‘Preindustrial Labor Markets’, 44. The reference is to Phelps Brown and Hopkins, Perspective. The weights used were 
fixed annual quantities of rye (1050 kg), yellow beans (143.5 kg), beef (100 kg), cheese (50 kg), butter (50 kg), peat (100 tons), beer 
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series that was drawn from Posthumus' price history. As stated, all of these series adopted a broad, 
long-term perspective and used statistical construction procedures tuned to this ambition. Whereas 
the first series even lacked an explicit weighting schedule, the latter two use a mere stylized 
impression of a fixed quantity budget. Moreover, to some extent all rely on wholesale price series 
related to the Amsterdam exchange. Finally, none of these three efforts includes a representation of 
the cost of housing. 
 In view of these rough and ready methodologies, it is not surprising that studies exploring 
nineteenth-century changes in living standards in more detail have sought to construct separate cost 
of living series. In his concise study of Amsterdam's industrial development after 1825, Van Zanden 
used a consumer price deflator based on contract prices paid by local hospitals until 1854 and, in 
conjunction with several additional wholesale price series, the Meerenberg price data for later years. 
Here the expenditure weights applied derived from the six 1854 budgets for the Amsterdam Van 
Vlissingen engineering works (reduced in detail to match available prices) and those accounts in 
Tours’ 1886-91 budget sample detailed earlier in data appendix E related to Amsterdam. Using a 
base-weighted index, the first set of coefficients was applied before 1870, the second thereafter. 
Second, as part of an effort to deflate prewar income data and drawing on its collection of original 
price catalogues by the Eigen Hulp consumer cooperative, the CBS in 1948 constructed a consumer 
deflator related to the years after 1900. Lacking budget data by level of income, it used available 
interwar budgets to make estimates of Engel-curve parameters and used these to derive average 
weights.10 Third, as part of his study of changes in living standards in the Groningen clay region 
before 1860, Paping constructed three different deflators based on price series reconstructed from the 
accounts of local welfare institutions that were linked to the 1851-60 consumption pattern of 'worker 
families', to weights based on 'total household consumption' between 1831 and 1850, and to a stylized 
economizer budget. The underlying estimates of household consumption, in turn, were based on a 
combination of excise returns, a small number of household budgets and incidental information on 
the consumption patterns of individuals and welfare institutions. Fourth, in a joint paper Van der 
Woude and Paping developed a consumer price series for Leeuwarden during the second half of the 
century. Based mainly on price data taken from the records of the local Nieuwe Stadsweeshuis (also 
included here) and four 1870 to 1890 worker family household accounts, the resultant index covers 
the 1851 to 1909 period by means of a fixed food-and-fuel weighting schedule covering 72 percent of 
the overall expenditure pattern identified. Fifth, using a preliminary selection of wholesale price series 
from the present study and the roughly estimated composition of economy-wide consumer 
expenditure, Horlings and Smits constructed a full-length deflator. And finally, in an analysis of 
industrial wages after 1850, Vermaas replaced the weights in this last deflator by those of the 1910-11 
and 1886-91 samples of budgets from the present study (see data appendix E) to obtain two parallel 
base-weighted indices.11 

(621 litres, replaced by unspecified quantities of coffee, tea and jenever after 1750) and manufactured goods valued at 25 per 
percent of all foodstuffs. References to the other series are: Van Stuijvenberg and De Vrijer, ‘Prices’; Nusteling, Welvaart, 260. The 
index by De Vries reappears in De Vries and Van der Woude, Nederland, 718-9. 

10 This is also the series used for the years after 1900 in Van Zanden's 1987 Amsterdam study and his joint 1989 paper with Van der 
Veen on real wage changes between 1870 and 1939 (‘Real Wage Trends’). Note that the procedure described (imposing a fixed 
weighting pattern) has been a source of debate with respect to the accuracy of World War One and interwar cost of living 
estimates. Cf. Schrage et al., ‘Inkomensontwikkeling’; Van der Bie, Doorlopende Groote Roes, 162-8. 

11 References to the second group of indices are as follows: Van Zanden, Industrialisatie, 134-40; ‘Lonen’; Paping, Handvol Stuivers, 
392-409; Paping and Van der Woude, ‘Stijve Stad’. CBS, ‘Prijsindices’; Horlings and Smits, ‘Private Consumer Expenditure’, and 
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Appendix table F.1. The allocation of household expenditure in existing cost of living indices 
 
  Amsterdam industrial  Leeuwarden  Groningen clay region   
  Van Zanden Vermaas  Paping et al.  Paping 
 
  manual worker manual worker manual   aggregate manual economizer 
Date weights 1854 1886-91 1886-91 1910-11 1871-90 1831-50 1851-60 1851-60 
 
Procedure   switching switching fixed fixed fixed fixed fixed fixed 
Coverage  1850-1870 1870-1900 1850-1913 1850-1913 1851-1909 1770-1860 1770-1860 1770-1860 
 
Bread, grain 28 16 14.1 12.0 17.1 14.0 20.6 32.6 
Dairy  9 10 9.4 10.7 8.7 12.4 12.5 8.6 
Sugar, grocery 3 3 5.6 6.4   5.4 8.4 8.0 
Coffee, tea  4 4 4.1 2.6   2.1 0.5 0.3 
Sugar, coffee, teaa      13.5 
 
Potatoes  14 5 6.0 4.0 12.7 5.7 7.7 12.2 
Vegetables  4 4 3.6 4.6 2.5 1.5 5.4 8.6 
Meat, fish, fat 7 8 8.0 9.3 7.5 9.2 7.9 2.5 
Foodstuffs  69 51 50.7 50.0 62.0 50.3 63.0 72.8 
        
Textiles, shoesb   11.7 11.5 1.8 10.8 4.3 0.9 
Fuel, light  5 7 5.1 6.1 7.8 8.5 8.8 6.3 
Rent  11 15 11.5 14.3  10.1 12.1 13.6 
Soap, wash  1 1 0.6 2.0 0.6 1.4   
Drink, tobacco   1.6 1.4  10.4 2.9 2.2 
Otherc  14 26 18.8 14.7 27.8 8.5 8.9 4.2 
Non-food items 31 49 49.3 50.0 38.0 49.7 37.0 27.2 
 
Sources: Paping, Handvol Stuivers, 404-5; Paping and Van der Woude, ‘Stijve Stad’; Van Zanden, Industrialisatie, 134-40; 
Vermaas, ‘Real Industrial Wages,’ 236. 
Notes: a: Leeuwarden: coffee, sugar and tobacco: 5.7, buckwheat groats and flour: 7.8; b: Leeuwarden: shoes and clogs only; c: 
not applied in the Van Zanden, Vermaas and Leeuwarden indices and linked to prices for 'household effects' (timber, brooms 
and wrought iron) in Paping's Groningen series. The selection of items shown achieves concurrency between indices by 
grouping items, concealing missing weights for individual items. Whereas the Vermaas and Paping series use differently 
disaggregated specifications for dairy products, sugar and groceries, coffee and tea, meat and fish, and textiles and shoes, the 
Van Zanden index does not contain individual weights for eggs, groceries, tea, meat, fat and fish. Finally note that although 
his consumption schedules specify the use of coffee and tobacco (no tea), Paping accounts for this by using sugar prices. 
Similarly, butter replaces cheese, as vinegar does mustard. 

 
What this summary of main characteristics bears out is the degree of variation in the analytical aims 
underlying even the more advanced efforts and the methods used to achieve these. Apart from the 
fact that several series do not cover the entire nineteenth century and on this ground alone would 
necessitate extension, features that stand out are the differences in the nature and the selectivity of the 
price series used, the variation in reference groups and the small empirical basis of what are mostly 
fixed weights. These aspects are reflected in greater detail in appendix Table F.1. From this it should 
be evident that the range of products included, the actual expenditure weights and the way in which 
these were applied have differed to a considerable extent. Thus, the scope for improvement not only 

Vermaas, ‘Real Industrial Wages.’ 
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concerns representativeness but also the level of detail. In matching available prices to weights, gaps 
were for instance filled by broadening the coverage of price series (by using sugar prices for coffee 
and tobacco, butter for cheese, or meat for fish and lard) and by either not applying expenditure 
weights for miscellaneous non-necessities or using available prices for items such as timber, brooms 
and wrought iron. More seriously, prompted by the absence of relevant price series in several cases 
expenditure categories such as textiles, wash and rent are omitted altogether. By definition, this 
inflates remaining categories of outlays, especially that on food. This in turn imposes an implicitly 
pessimistic view of consumer choice and an enhanced sensitivity to the 1846-7 and 1854-5 food crises 
that have featured large in the Dutch debate. As delimited in data appendix E, on the evidence of all 
known household budgets food expenditure shares between mid-century and the 1910s fell from the 
high fifties to half of all outlays. Yet as just shown, in the consumer price indices that have formed the 
basis for debate so far these vary between 69 and 51 percent, even for the years of undisputed real 
wage growth between 1860 and 1913.12 Moreover, differences in more detailed weights stretch 
beyond this and tend to exacerbate the same pessimistic bias, as variations in food expenditure shares 
are not evenly spread between farinaceous items, legumes, meat and dairy, but largely derive from 
those supposedly devoted to bread. Here not only Paping’s 32 percent economizer share, but also Van 
Zanden’s 28 percent for Amsterdam between 1850 and 1870 contrasts sharply with the 14 and 12 
percent used by Vermaas for same period. Also, the discrete jump applied by Van Zanden in 1870 
(from 28 to 16 percent) is very strong indeed. Again, the evidence of the widest possible sample of 
budgets brings nuance to the debate, showing a decline from some 20 percent in the 1850s and early 
1860s (which makes Paping’s pre-1860 manual worker share very accurate), to 12 percent by the eve 
of the First World War. 
 If, partly contrary to their original purpose, the various existing cost of living series are 
interpreted as valid in an economy-wide context and over longer periods, similar reservations may be 
formulated with respect to the prices and index formulae used. The nature of the underlying price 
data has varied between institutional prices at the local level and wholesale prices. Thus, whereas the 
Paping and Van Zanden indices use price data based on institutional contracts, both Vermaas' 
industrial worker series and Horlings and Smits' macro-consumption deflator persist in the use of 
wholesale prices (which also results in an implicit Holland-centered bias). As already referred to, the 
range of products covered is also limited, with Paping’s series as the most elaborate. Finally, where, as 
shown, the number and representativeness of the budgets underlying the weights used differ, the 
theoretical specification of the indices hardly does so at all. All indices share the use of fixed 
expenditure weights, with only the series by Van Zanden using a one-off switch. The rationale behind 
this choice in nearly all cases lies with the paucity of budgets; information on expenditure patterns for 
multiple periods of observation simply has not been made available before. Still, this does not 
eliminate the theoretical effects of fixing index weights over extended periods of time with what are 
sure to have been extensive changes in relative prices, consumption and real income. Indeed, these 

12 Here I omit Paping’s 73 percent economizer share for the years before 1860, which I consider to be unrepresentative of any part 
of the working population except during the 1817 and 1847 crises, when the share of food in outlays may have touched 70 percent 
(see the simulations in chapter 8). It is also higher than any number now used in the British debate, even for the late eighteenth 
century (cf. Feinstein, ‘Pessimism’, 635). As shown in data appendix E, when calculated in a consistent manner food expenditure 
shares for the two budgets in 1806 by Van de Graeff average out at 64 percent. This, and the fact that the average for the 1853-63 
sample is 58 percent, in my view also makes Van Zanden’s 69 percent share for the 1850s and 1860s too high. Even so, below I do 
vary the expenditure weight of food and rents to nearly this extent as part of a fixed-weights subsistence cost of living. 
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aspects form the essence of industrialization on the side of demand. 13 In view of these points, and 
with the widened sample of budgets already set out in data appendix E as the source of weights, the 
task is to specify alternative prices, more accurate weighting patterns and the theoretical aspects of the 
way in which these may be combined into new cost of living series. This is then followed by a 
comparison of the outcomes when using alternative index formulae and weights, and a summary 
description of the primary price series. 
 
  
  Reconstructing consumer prices 
 
The first and most principal point on which existing cost of living series may be improved upon is that 
regarding the product coverage and geographic spread of the price data. This is not to say that 
historical sources here do not impose limitations. As described in previous appendices, the main types 
of price data that may be reconstructed for the nineteenth century are market prices for what are 
mainly agricultural products, wholesale prices based on government and company records, prices in 
foreign trade and prices derived from the annual accounts or purchase records of welfare institutions. 
In the Dutch case, actual consumer prices in retail trade do not appear before the 1880s and consistent 
time-series on this basis can only be formed from the 1890s (see below). Of these options, a systematic 
use of wholesale prices in deflators of consumption is undesirable, even when corrected for estimated 
retail margins as for instance carried out by Horlings and Smits.14 Moreover, in a practical sense 
wholesale prices for a sufficiently wide package of items are available only with a strong Holland-
centered bias. Market prices for agricultural commodities, fuels, oils and bread are in closer 
conformity with the retail level. Indeed, some of the accounts used below suggest that bread, potatoes, 
dairy and various non-agricultural products were purchased against market prices by individual 
consumers and institutions up to mid-century.15 However, the urban market surveys only report on a 
limited set of basic commodities and strongly diminish in detail after the 1850s, reflecting the fact that 
regional markets were rendered obsolete by direct trade links and the rise of transactions by sample, 
especially in grains (as a comment on the market surveys in Leiden's municipal report asserts, at the 
nearest coffee house). 
 All in all, up to the appearance of retail catalogues institutional records form the most relevant 
source of near-consumer prices available. For the same reason, their use is common to all efforts at 
reconstructing the historical cost of living. Institutional prices have the additional benefit of being 
available for the whole of the period considered, while allowing for a near comprehensive regional 
coverage; records of this type survive for nearly all larger municipalities. In an effort to develop a 
representative database along these lines a total of over eight hundred price series was assembled, 
based on institutional accounts, bread assizes and records of consumer cooperatives in all Dutch 
provinces. This data was first condensed into the homogeneous national series for 44 products 
presented at the end of this study.16 Supplemented with 16 series of wholesale and market prices in 

13 For a similar critique of the unevaluated use of base-weighted indices see Feinstein, ‘Pessimism’, 434-5. 

14 Horlings and Smits, ‘Private Consumer Expenditure’. 

15 An example of an institution reporting on the purchase of goods (especially potatoes) at the local market against prevailing 
standard quotations is the 's-Hertogenbosch Groot-Ziekengasthuis (as referred to in its purchase books; GA Den Bosch, Archief Groot 
Ziekengasthuis, Groene Reeks 408-13). 

16 See the national price series below. In addition to the 44 series of consumer prices, the average price of coal was constructed 
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cases where no institutional prices were available (for instance because products were bought on a 
daily basis, as for example in the case of dairy) or data coverage was thin, these form the basis of new 
consumer price indices. 
 The final dataset thus compiled forms a robust basis for the measurement of the development in 
the cost of living. Even so, few of the individual price series cover the entire 1800 to 1913 period. In 
some cases the underlying reasons pertain to the emergence or disappearance of the type of source 
itself; examples are the abolition of the bread assize as of the 1850s and the emergence of the bread 
factories in subsequent years. Mostly, however, the institutional accounts used emerge or disappear 
due to administrative changes, causing for instance records to be relegated from central accounting to 
supplements that are lost. However, the overlap between sources does allow for a broad coverage, 
which for products such as bread, potatoes, legumes, meat and rape oil includes all provinces. This 
also provides the basis for the reconstruction of regional price gaps at a later stage. In the following, 
reconstruction details are given with regard to bread prices, the institutional prices series (food, fuel, 
textiles and miscellaneous) and retail prices. The separate issue of the reconstruction of rent data is 
also discussed. A summary of the original sources is given after comparing the outcomes for different 
weighting procedures. 
 
 
 Bread prices 
 
Two sets of remarks must be made with regard to the bread price series gathered. The first pertain to the 
sources used, the second to the homogeneity of the products specified. As regards the sources, for the 
first half of the century (the exact duration varies) municipal assize books form the most prolific source 
of information. The calculation of bread prices by means of a periodically revised table tying market 
prices for grains to the price per kilogram (or its weight per unit of account) of a given type of bread had 
been a customary method of regulation in much of Europe during the Ancien Régime. In so doing, fixed 
allowances for baker and miller were set. Although with marked variations as regards local excises and 
the level of compensation imposed, the price quotations specified in the assize books of the various 
Dutch cities before the mid-1850s functioned according to this principle. Applying tabulated 
benchmark values based on the effect of a given change in grain prices on the price of a particular 
type of bread, a change in the assize quotation was issued only when grain prices varied beyond the 
margins specified. As a result, averaging only recorded quotations would result in a biased sample of 
observations. To remedy this problem (sometimes preempted by the fact that intermittent prices were 
penciled in), weekly observations of actually prevailing prices were first projected, which were then 
averaged to annual values. 
 The second main source from which bread prices were obtained concerns the price lists and annual 
reports issued by the bread factories that emerged from the late 1850s (the earliest recorded prices are for 
1858). Although at first mainly concentrated in Holland, their ability to provide bread of a standard 
quality against low prices due to mass-production caused a rapid proliferation to larger urban 
concentrations in the other provinces. With the exception of more detailed information obtained for the 
Leiden bread factory and some scattered figures in the (Dutch) Economist periodical, all bread factory 
price lists used were published in the Jaarcijfers voor het Koninkrijk der Nederlanden, the statistical survey 
for the Dutch Kingdom issued annually as of 1881, and in the periodicals published successively by the 

from a greater variety of sources and as such is arranged under wholesale prices (see data appendix C). 
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CBS.17 Market prices for bread were far less frequent and as such are mainly available for Zeeland and 
North-Brabant up to the 1850s (see data appendix B). The market prices for Leiden were drawn from 
annual surveys by the Nederlandsche Huishoudelijke Maatschappij and the underlying original records, 
which comprise observations for a more extensive period. A further range of bread prices is part of the 
institutional price data. 
 The second clarification concerns the standardization of product references. Least problematic in 
this respect was coarse rye bread. As documented by technical coefficients in the assize records, this 
was baked in a similar manner throughout the Netherlands. The quality of wheaten bread was of a 
more differentiated nature, with various types being referred to in different terms across regionally 
specific sources. Throughout, the basic distinction concerned the bolting of flour, with more expensive 
types of wheaten bread being made from flour that had been sifted. But although the vast majority of 
sources identify three types of bread (rye, coarse wheaten and fine wheaten), the question is if the 
degree of standardization was high enough to allow for the price data to be aggregated into national 
averages and compared across provinces along these lines. All considered, this would appear to be 
the case. The evidence for this again comes from the assizes, which, as noted, adopt the same 
categories and standardize allowances for milling and baking accordingly. Prices for fine wheaten 
bread always are those for the most costly variety available (sometimes with the addition of milk) and 
a comparison of results from experimental baking between towns as different as Coevorden and 
Utrecht shows a very similar quantity of this type of bread to have been produced from a hectoliter of 
grain (which, due to the removal of bran, is the least of all three).18 In the case of 'coarse wheaten' 
bread a larger degree of differentiation prevailed. Here the fact that the flour used was unbolted did 
not narrow the range of products down to a similar extent. In Utrecht the assizes for instance 
distinguished a coarsely bolted red-wheaten and an unbolted white-wheaten type of bread.19 Still, 
such problems should not be overemphasized, as the weight-similarity applies here as well and 
standard ingredients do not vary. 
 
 
 The institutional price series 
 
Given the large number of surviving institutional archives and the aim to achieve a wide geographic 
coverage in consumer prices, a systematic selection of primary sources had to be made. To this effect, 
the first step was to inventory all archives kept by public record offices in the Netherlands. Having 
identified all institutional archives of interest for each province through their chronological coverage, 
these were shortlisted on the basis of their descriptive content and original locations, preferring larger 
towns with a greater economic significance over smaller municipalities. In most cases this rendered 
the ultimate choice straightforward. Occasionally, however, further judgement needed to be exercised 
in deciding between alternatives, as practical reasons dictated that not all archives could be explored. 
In these cases, the on-site inventories and the scope and consistency of the data were granted a 
decisive influence, causing for instance the series for Gelderland to be based on the more elaborate 

17 The Tijdschrift- and Maandschrift van het Centraal Bureau voor de Statistiek were published between 1902 and the middle of 1906, 
and from the middle of 1906 onwards respectively. 

18 G.A. Utrecht, Stadsarchief IV, 671, 673, 678; G.A. Coevorden, Oud Archief, 20. 

19 G.A. Utrecht, Stadsarchief II, 2023 vol. 2, Stadsarchief IV, 671-5, 1241-2. 
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records of the Nijmegen orphanages rather than the more fragmentary data for Arnhem. In addition, 
in the case of Groningen I could rely on the elaborate reconstruction of local institutional prices up to 
1860 by Richard Paping.20 
 By no means all of the selected archives or individual series cover the full period of observation, 
necessitating a fair amount of splicing. For most homogeneous consumer items (foodstuffs, fuels, soft 
soap, starch, soda) this does not present difficulties and overlapping series were simply averaged in 
absolute terms. Where possible, provincial averages were obtained first, so that multiple observations 
for a single province did not gain an undue weight in the national series. However, in cases such as 
textiles and shoes, where product designations (or other specifications such as width or size) differ 
extensively between sources, it would have been unwarranted to apply straight averaging. The 
approach chose was to first weigh each homogeneous series into a local index. In the case of textiles, 
this was done by computing an unweighted average of all indexed price series, separating cotton, 
linen and woollen fabrics. This effectively allots an equal weight to all products bought by a specific 
institution, with missing values or shorter series simply dropping out. Unless these already contained 
values for 1913 (used as the base-year), links between the indices were then established by 
normalizing over the largest common interval.21 For some other products, too, the institutional price 
data remained incomplete, so that alternative sources had to be used. Egg prices, for instance, partly 
derive from the provincial annual reports (see data appendix B). Finally, the extensive coverage of 
market prices for potatoes and their much less frequent appearance in the institutional accounts also 
prompted a combined use.22 
 Some separate remarks are due with respect to the price series gathered for various categories of 
goods from the archives of the Veenhuizen work colonies. These originally sought to improve what 
was seen as the moral standing of those without income or shelter through a subjection to various 
forms of manual labor, initially mainly land reclamation. Started in April 1818, the institutions were 
originally collectively labelled as the Maatschappij van Weldadigheid, with their administration being 
contracted out. In 1859 they were brought under the direct control of the state and rechristened 
Rijkswerkinrichtingen ('state labor-institutions'). Of the five categories of products (foodstuffs, fuels, 
soap, textiles and miscellaneous) for which price series were obtained, most pertain to purchases or 
are based on valued inventories. However, a number of series derive from periodical price lists for 
manufactured goods produced in the work colonies and sold both through contract shipments and 
from retail outlets. From an early stage (the data suggest from 1820) the production of simple textile 
goods (mainly coffee bags) and consumer products had been taken up besides land reclamation. As a 
rule, all foodstuffs and combustibles derive from tender contracting. The same holds for all textiles 
and yarns, and for the largest share of the miscellaneous products recorded. All remaining items were 
produced locally.23  
 

20 Paping, Handvol Stuivers. 

21 Cases in which this procedure had to be implemented are for instance the linking of price series for shoes issued at the 
Veenhuizen institutions to army boots and these in turn to tender prices for bridge masters' shoes in Leiden. 

22 Market prices are used as the exclusive source for cheese, horse beans, tick beans, navy beans, native tobacco, mutton and 
potatoes. They provided supplementary information in the case of eggs, beef and pork. Wholesale price series were used for 
petroleum, refined sugar (but not treacle) and imported tobacco. 

23 R.A. Drenthe, Archief Maatschappij van Weldadigheid, 1073-93, 1310-4; Archieven Rijkswerkinrichtingen, 144-51; ARA, Archief 
Binnenlandse Zaken, Armenzorg (2.04.01), 950, 1036, 1131, 1258. The principal study on the work colonies is Dorgelo, Koloniën. 
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 Retail prices 
 
Although incidental earlier data survives, it is only as of 1893 that the institutional price series on 
foodstuffs, wash, fuel and oils could be supplemented by retail prices. Only with the rise of consumer 
cooperatives and the associated publication of product lists does information of this type become 
available. Of these publications, the catalogues of the cooperative Eigen Hulp were compiled by the 
Central Bureau of Statistics and price series for a wide array of products were published, both in the 
Jaarcijfers and the Tijdschrift- and Maandschrift van het Centraal Bureau voor de Statistiek. Early price lists 
issued between 1879 and 1882 by outlets of the same cooperative in Rotterdam, Leiden and 
Leeuwarden were additionally found. However, after 1882 these disappear from print, leaving the 
materials an isolated find.24 
 The retracing and processing of these tables led to the price series used here for seven different 
outlets (Amsterdam, Leeuwarden, Arnhem, Haarlem, The Hague, Rotterdam and Utrecht) and for 
largely identical bundles of consumer items. For the five provinces represented by these observations, 
the retail price data replace the institutional price series. For the six other provinces the institutional 
series, where available, were continued. Since the original price currents survive in the CBS library, 
they could be checked for earlier observations and other locations. Unfortunately, none were found. 
Since the cooperative limited its activities to groceries, the data does not contain any information on 
prices for textiles, clothing and durables. For this part of the consumer basket, the cost of living index 
remains dependent on institutional data for the full duration of the observation interval. The same 
point applies to the continued use of other sources (bread factories and markets) for the price of bread 
and potatoes. 
 
 
 Rent data 
 
In view of the expenditure shares reported by the household accounts there is no room for doubting 
that housing was of considerable importance to the cost of living. The available budgets suggest that 
rents claimed a minimum of some 8 percent of expenditure in rural areas (based on two incidental 
budgets for Brabant in 1806 and 7 rural budgets in 1912) to an average 16.5 percent of all available 
budgets between 1886 and 1897, when rural migration and the lagging extension of urban housing 
were at a peak. Yet while their importance is evident, the available information on the course of 
nineteenth century rents is thin. Indeed, this narrow basis of rent series appears to be a common 
characteristic of existing cost of living indices. For Groningen, Paping even resorts to the cost of home 
maintenance, which is captured by a combination of construction materials and wages.25 However, 
while this is already doubtfully representative of rural Groningen, when applied on a national scale 
the underlying assumption of a high degree of paid-off home-ownership simply did not hold for the 
laboring classes. As rent shares in the 1886-97 cluster of budgets indicate, at the height of rural labor 
release both the cost of housing and regional disparities in rents increased, irrespective of the cost of 

24 JKN (1894-1913); TCBS (1902-1906); MCBS (1906-1914), all passim. The periodical containing the early lists is titled Eigen Hulp: 
Weekblad van de Vereeniging van dien Naam (1880-3), thereafter changing to Ons Belang: Orgaan van de Vereeniging Eigen Hulp. Leiden 
University Library, shelf marks 544 A 13-4 (1880-83) and V 599 (afterwards). 

25 Paping, Handvol Stuivers, 404. 
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materials. Clearly, what mattered was a changing scarcity problem in relation to lagging urban 
extension.26  
 To be sure, this is not to say that problems in establishing a representative series on the cost of 
housing are easily solved. The theoretical literature on the measurement of the cost of living 
recognizes two approaches to the treatment of housing costs: user-costs and rental equivalence. Both 
are aimed at integrating the various costs of home-ownership with rent payments as components of 
the cost of living. Although theoretically equivalent, the practical demands on the variables needed to 
estimate user-costs greatly exceed those required for a reasonable estimation of rental equivalence (for 
which registered rents function as shadow prices). Moreover, as elaborated on in the famous 1998 
critique of the U.S. consumer price index by Boskin et al., by no means all homeowners are subject to 
the current mortgage rates typically adopted in user-cost estimations.27 As a result, user-cost estimates 
not only tend to be much more volatile than market rents but are also sensitive to assumptions on 
individual cost components. Indeed, shifting marginal tax rates alone may cause rents to diverge from 
estimated user-costs.28 And although for the alternative approach of rental equivalence questions may 
be raised on the correspondence between the overall cost of housing for homeowners and observed 
market rents (or, indeed, about the possible segregation of the markets for rented housing and real 
estate), such distortions are of a lesser practical importance and magnitude. The fact is that for the 
vast majority of laboring households the cost of dwelling largely consisted of rent payments. 
 From a practical viewpoint, too, this methodological debate is largely irrelevant to historical 
consumer price indices: given extensive data limitations using rents forms the only viable way of 
estimating the cost of housing. Typically, the available information is split between incidental rent 
series and evidence based on the returns of forms of property taxation.29 The nineteenth century 
Netherlands is no exception here. Such reconstructed rent series as exist are related to western cities 
(notably Amsterdam and Leiden) for the earlier half of the century and for varying sections of the 
housing market. In an important documentary study Lesger has constructed indices of the annual rent 
of four categories of Amsterdam houses in the period between 1550 and 1850. Seeking to broaden the 
sample of available nineteenth century evidence on western urban standards of living, Pot, in his 
study on Leiden, established a rent index for a single working-class category up to 1853.30 Parallel to 
this, the main source of information is the first tier of the property tax (the personele belasting op de 
huurwaarde). This assessed rental equivalence (and was thus comparable to the British Schedule A) but 
as such had a lower-bound benchmark that caused a large part of working-class dwellings to be 
excluded from its returns.31 
 The problem of deriving an average rent index from this combination of evidence was solved by 
the earlier efforts of Horlings and Smits in estimating value added in housing services.32 By correcting 

26 For similar conclusions see Van der Veen, ‘Bestedingen’, 39-48. 

27 Boskin et al., ‘Consumer prices’. 

28 Dougherty and Van Order, ‘Inflation’; Durrough, ‘Treatment of Housing’. 

29 Cf. the use of rent series based on a sample of cottages by Lindert and Williamson (‘English worker’ living standards’) and 
of the Schedule A fiscal returns by Feinstein (‘Pessimism’) in the British standard of living debate. 

30 Lesger, Huur; Pot, Arm Leiden. 

31 Feinstein ‘Changes in nominal wages’, 23-5. 

32 Horlings, Economic development; Smits, Economische ontwikkeling. A full account of the procedure used to derive a series of 
average rents before 1850 by estimating the housing stock and gross rental values at benchmark years and interpolating their 
ratio by means of the compounded Lesger series is given in Horlings’ appendix XIV. 
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the available tax returns for changing rates and the threshold effect, Horlings derived estimates of the 
stock of residential dwellings and rental values for early benchmark years (1807, 1827, 1839, 1848, 
1856). Lesger’s continuous series were then used to project the development of rents between these 
years. In doing so, his four series were re-weighted into a single index, applying 10, 20, 30 and 40 
percent weights to the four classes of real estate in a descending order of value. In addition, the 
unrepresentative fall in Amsterdam rental values between 1809 and 1820, triggered by the demand 
effects of deurbanization and unchangingly high mortality during the decline of the 1810s, was 
removed from the index. This was achieved by interpolating between the years mentioned and 
multiplying the result by the annual deviations from a three-year moving average so as to include 
short-term fluctuations.33 For the period as of mid-century, continuous tax data could be relied upon. 
The resultant rent series, which was originally used as the deflator of output in in housing services, 
was directly adopted here. 
 
 
  Pre-metric unit conversions 
 
Similar to the previous categories of prices, the institutional price series assembled for the early years of 
the century were originally obtained in pre-metric units of weight or content. Moreover, due to the 
geographic spread pursued and the need to rely on primary sources, the range of regional units 
encountered was more elaborate. With the official 1816 transition, market surveys and other published 
records generally switch to the use of metric units. However, in the case of welfare institutions this 
adjustment usually took a little longer. More troublesome was the fact that some also used non-standard 
measures, a habit that in some cases persists far into the century. The purchase records of the Groot 
Ziekengasthuis in Den Bosch, for instance, state the quantities of beer, vinegar and soap bought in barrels 
of an unspecified content that cannot be retraced to some regionally specific pre-metric equivalent. Only 
as of 1876 is the price occasionally given both in barrels and kilos. From this, metric equivalents could be 
deduced; consistency in the results shows only a single size to have been in use.34 In other cases, 
however, price series break-off before such an equivalent could be established. Consequently, these can 
only be used as indices. The various pre-metric equivalents used for the early years of the century are 
stated in appendix table F.2. 
 
 
 Budget weights 
 
For a cost of living series to define the limitations confronting the average household or a specific 
group of consumers, it must be based on weighting parameters that reflect a consistent standard of 
living. In consequence, there are two principal issues to be considered in relation to the attribution of 
budget weights. First, there is the empirical basis of the actual weights applied; whatever theoretical 
specification or level of detail may be desirable, it is inevitably limited by the behavioral information 
that can be made available. And second, there is the functional form of the index to be considered, as

33 Ibid., 455. 

34 GA Den Bosch, Archief Groot Ziekengasthuis, Groene Reeks 408-13. 
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Appendix table F.2. Pre-metric unit conversions applied to institutional and assize price series 
 
Weight (kilogrammes) 

Utrecht  pound 0.469 Zwolle  pound 0.504 
Leiden  pound 0.467 's-Hertogenbosch  pound 0.471 
Kampen  pound 0.494 Groningen  pound 0.492 
Delft  pound 0.467 Vlissingen  pound 0.469 
Nijmegen  pound 0.492 Coevorden  pound 0.492 
Middelburg  pound 0.468 Leiden  vierendeel (butter) 39.5 
Kampen  achtendeel (butter) 19.7 Amsterdam  pound 0.494 
Amsterdam  pikol 61.76 
 
Volume (litres) 

Middelburg  spint (salt) 9.05 Middelburg  stoop 2.25 
Middelburg  hoed (coal) 1172.4 Middelburg  bag (grain) 72.5 
Zeeland  bag 77.8 Leiden  aghel 32.4 
Kampen   bag 83.6 Leiden  peat tun 227 
Kampen  mud 111,5 Leiden  bag 68.4 
Amsterdam  mingel (milk) 1.8 Amsterdam  mud 111.5 
's-Hertogenbosch aam 153.6 Amsterdam  stoop 2.4 
's-Hertogenbosch anker 38.4 Delft  maat 2.16
  
Length (metres) 

Nijmegen  el 0.678 Amterdam  vadem 1.698 
 
Notes: for Groningen the amount of 492 grams defines the so-called Troois pound. This measure is preferred over the other, Keuls 
pound in use (of 468 grams). Also see Paping, Handvol stuivers, 364. 
Sources: Verhoeff, Oude Nederlandse Maten; Hartman, Nieuw Handboek, 379ff; ARA, Archief Binnenlandse Zaken, 1796-1813, 981. 

 
this imposes the way in which prices and weights are linked. On the basis of the household budgets 
compiled the first point is discussed here, while the second is treated further below. This allows the 
discussion on functional form to start from a position that is informed by the data limitations and 
possibilities are judged from this perspective. 
 In principle, all expenditure weights used in the construction of the various cost of living series 
derive from the collection of budgets that was documented in data appendix E. Only where I sought 
to improve upon Horlings and Smits’ macro-deflator by providing this with different prices and a 
greater range of goods were weights based on the national accounts estimates of total consumption. 
Even so, a condensation of the full evidence from data appendix E that involves a harmonization of 
expenditure categories across all five available clusters does not lend itself to a direct use as a 
weighting schedule. Not only do the rough subdivisions in the 1870 and 1880 samples limit the extent 
to which outlays can be linked to individual price series, but due to their general lack of detail and 
limited number expenditure shares for less prominent items show dispersions that can only be 
corrected in an arbitrary manner. In consequence, the information used to determine the weighting 
schedule of the cost of living indices has been limited to that of the 1853-63, 1886-97 and 1910-11 
samples, as these allow for a greater level of detail.35 The harmonized breakdown of expenditure that 
can be achieved with this selection is shown in appendix table F.3, where the macro-expenditure

35 Recall that of the 38 budgets for 1886-97, 35 pertain to 1886-91 and only 3 to 1897 (see data appendix E). 
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Appendix table F.3. Principal budget weights of the various cost of living series, 1853-1913 
 
 worker worker worker macro  macro macro fixed-weight 
 budgets  budgets  budgets  expenditure expenditure expenditure subsistence 
 1853-63  1886-97  1910-11  1853-63  1886-97 1910-11 1800-1913 
 
Bread 20.4 13.7 12.0 17.8 11.2 8.7 24.7 
  Wheaten 8.7 10.6 9.3 8.5 7.3 6.5 0.0 
  Rye 11.6 3.1 2.7 9.3 3.9 2.2 24.7 
Milk 1.8 3.7 5.4 2.7 2.6 2.9 1.8 
Butter 3.7 4.2 3.6 4.0 3.0 2.4 3.7 
Cheese 0.2 0.9 1.2 1.4 0.9 1.1 0.2 
Eggs 0.0 0.5 0.6 1.1 0.8 0.7 0.0 
Meat, fat, fish 5.4 7.8 9.3 10.3 11.6 12.2 5.4 
Treacle, sugar 1.1 2.4 2.8 1.0 2.0 2.7 1.1 
Flour, rice, salt 6.7 3.1 5.9 1.2 0.9 0.8 6.7 
Coffee 1.9 3.3 1.7 1.6 2.9 2.2 1.9 
Tea 0.4 0.7 0.9 0.3 0.2 0.2 0.4 
Legumes, vegetables 4.8 3.5 2.8 8.6 4.1 2.6 5.8 
Potatoes 11.3 5.9 4.0 4.2 3.5 3.7 13.4 
All food 57.6 49.5 50.0 54.0 43.7 40.3 65.0 
 
Textiles 12.2 11.8 8.2 9.9 8.8 6.5 7.0 
Shoes 2.8 3.5 3.3 2.3 2.6 2.6 1.6 
Rent 10.8 16.5 14.4 7.2 8.8 9.3 17.0 
Fuel 5.0 4.2 2.4 1.1 0.9 0.8 2.9 
Light 3.5 2.8 3.7 1.1 0.7 0.8 2.0 
Soap, wash 3.3 0.9 2.0 2.5 2.2 1.9 1.9 
Spirits, beer 0.9 0.9 0.2 3.3 4.5 2.5 0.5 
Tobacco 0.9 1.3 1.2 1.4 1.5 1.0 0.5 
Other industrial 1.7 5.4 9.9 9.9 16.8 23.1 1.0 
Consumer services 1.2 3.2 4.8 7.4 9.8 11.2 0.7 
 
Note: expenditure shares in some cases do not add to unity due to rounding; actual weights use a two-digit precision level. 

 
shares for the years of the budget samples have been added by means of comparison. As stated, these 
continuous estimates serve as the weighting schedule for a parallel macro-consumer expenditure 
deflator. Similar to weighting procedures in for instance the British debate I initially use the 
expenditure shares that can be derived directly from the budgets, not quantities consumed that may 
be calculated with the use of prices. The rationale for this is that fixed quantities not only vary by the 
size of households, thus requiring some form of standardization, but when applied to total outlays 
also ignore the budget constraint: with changing prices households may implicitly overspend or save 
without the weights of the index being adapted. At a later stage we will see that the use of fixed 
quantities for necessities may nevertheless be of use in establishing the level of welfare for those 
households at the subsistence level. 
 It should be noted that drink and miscellaneous expenditure were originally absent from the 
results of the 1853-63-budget sample. The absence of the former is in discord with for instance excise 
data, whereas a negligible expenditure on miscellaneous goods among manual workers is equally 
unrealistic. The lacking figure for drink was replaced by the 0.9 weight from the 1886-97 budgets. This 
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share was proportionately subtracted from all other non-food items. The share of outlays devoted to 
‘other industrial goods’ and consumer services was obtained by calculating the point elasticity for this 
category of expenditure between the 1886-97 and 1910-11 budget samples and using a preliminary 
cost of living deflator (that is, without adjustment in the 1853-63 budgets) to apply a projection of real 
expenditure.36 A subdivision of expenditure between rye and wheaten bread is originally lacking in the 
1910-11 budget sample. The breakdown shown was derived by imposing the relative shares of the 1886-
97 cluster. Lastly, in the numbers for smaller items there are some shifts between budget clusters that 
seem implausible. Thus, the share of outlays devoted to cleaning and laundry falls from 3 to 1 percent 
between the 1853-63 and 1886-97 samples, and again rises to 2 percent in the 1910-11 cluster. There is a 
similar, if even smaller dip for lighting in the 1886-97 budgets. This theoretically could be an effect of 
relative prices or slowing real wage growth, but it is more likely to simply be the result of small numbers. 
Whatever the underlying cause, rather than arbitrarily correcting these minor variations I accepted 
the original values. 
 As briefly underlined earlier, the resultant weights differ from the stylized expenditure patterns 
that have formed the basis of cost of living estimates so far in a number of respects. A first principal 
adjustment is the lower initial share of foodstuffs (at 58 percent) and its stabilization at half of all 
outlays by the 1890s at the latest. This replaces shares that either started well above the 60 percent 
mark, or applied a 50 percent value from mid-century forward. As part of this, the share of 
expenditure devoted to bread shifts from an early 20 percent to 12 percent by the 1910s; a process that 
likewise is largely accomplished by the 1890s. Here, earlier efforts started from values that ranged 
from 28 to 14 percent. Against this, values adopted so far for sugar, coffee, tea and flour, rice and salt 
varied between 7 and 9 percent, where in fact their joint share is more likely to have already hovered 
around 10 percent in the 1850s and 1860s. At the same time, at 5.4 percent the new weights also insist 
on lower initial shares devoted to meat and fish. Yet contrary to the overall share of food this 
increases to reach a 9 percent share in the prewar years—contrasting shifts that demonstrate different 
income elasticities and adaptive behavior. The most spectacular change in this respect is the decline in 
the share of outlays devoted to potatoes, which in the end is reduced by two-thirds. Finally, as the 
complement to the declining budgetary role of food, outlays on nonfood items by working families do 
reach fifty percent by the 1910s, but by mid-century had probably already been just above 40 percent 
instead of a third (as in the Van Zanden and Paping series). Moreover, beneath this surface the share 
of textiles declined from the 1890s, whereas especially those for rents and other manufactured goods 
increased. 
 All in all, the new principal weights may be said to project a more differentiated and adaptive 
pattern of consumption for the average household in work. Part of this is the elimination of an implicit 
pessimism generated by a paucity of price series for nonfood items and the adaptation of weights on 
the basis of the largest sample of household budgets compiled so far. This adjustment not

36 The essential numbers pertaining to the calculation of a miscellaneous expenditure share for 1853-63 are as follows: 

 nominal  preliminary   real  miscellaneous  implied  derived 
 expenditure cost of living   expenditure   budget share  elasticity budget share 

 1886-97 584.5   85.0   77.5 8.57 
 1910-11 887.9 100.0 100.0 14.65 
 1853-63 442.2 107.8   46.2  2.104 2.9 
 
With the point elasticity defined as the ratio of logarithmic differences in real income and budget shares, the required 1853-63 
expenditure share is given by exp[ln(8.57)+(2.104*(ln(46.2)-ln(77.5))] = 2.9. 
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Appendix table F.4. Subdividing main expenditure shares in nineteenth century budgets 
 
Wheaten bread: 0.5 bolted; 0.5 unbolted 
Milk: 0.6 milk; 0.4 buttermilk 
Sugar and treacle: 0.5 treacle; 0.5 sugar 
Flour, rice, salt: 0.2 rice; 0.4 groats; 0.3 flour (buckwheat, wheat and rye); 0.05 salt; 0.05 vinegar 
Light: 0.1 candles; 0.9 refined rapeoil (patentolie), replaced by petroleum as of 1864 at a rate of 

one percentage point per year (hence 0.5 by 1913) 
Meat, fat, fish: 0.4 pork; 0.4 beef; 0.1 mutton; 0.1 fish (average of stockfish, salted fish and haddock) 
Tobacco: 0.7 imported (Maryland and Virginia); 0.3 native 
Drink: 0.45 beer; 0.55 jenever; 0.05 wine 
Soap and wash: 0.8 soap; 0.2 starch 
Legumes: 0.3 peas; 0.7 beans (average of navy, brown and horse-tick beans) 
Textiles: 0.4 woollen; 0.4 cotton, 0.2 linen 
Other industrial: 0.6 crockery; 0.4 metalwares 
Services: 0.3 education; 0.3 communication, 0.3 insurance, and 0.1 transport 
 
 
only acknowledges the effects of wage gains from the 1860s, but also suggests that it is unwarranted 
to portray the consumption pattern of working families at the eve of the Kuznetsian transition as a 
form of staple foods-based pauperism. 
 In spite of the efforts to reach a higher level of detail as regards household behavior, the 
breakdown of expenditure on the basis of the available budgets still does not suffice to allow for a 
comprehensive matching of weights and prices; categories such as 'flour, rice, salt' or 'vegetables', for 
instance, still require further specification. Accordingly, further subdivisions were applied on the 
basis of institutional purchase records, the national accounts and the excise data. Most of these 
subdivisions are static (although the overarching expenditure shares are not) and as such are given in 
appendix table F.4. As has been a contested point in the British debate, I follow Feinstein and Allen in 
not using gas as part of the cost of lighting, even for the years up to 1913. Prices for gas are available 
from municipal reports and for instance the records of the earliest municipal gasworks in Leiden 
(founded in 1848). But not until the invention and marketing of the incandescent mantle in the 1890s was 
the cost of gas lighting reduced to such an extent as to be of a broader practical use. Up to these years, 
gas had mainly been used in public lighting and private plumbing remained scarce. Moreover, after the 
turn of the century electric lighting began its ascent. In short, throughout our period oil-lamps still 
dominated far and wide.37 
 It is with respect to the consumption of fuel and that of bread and potatoes that the above 
method of applying static subdivisions was not followed. In the case of fuel, consumption consisted of 
peat, coal and firewood. Yet the household budgets do not inform us on their relative prominence and 
in view of the differentiated effects of the fuel excise (weighing more heavily on coal) and the 
increasing use of coal more generally, this is certain to have changed. Two procedures were followed 
to dynamically subdivide the overall expenditure share of fuel. First, in the absence of any proximate 
information on its consumption, the share of firewood was set to decline from 20 percent of all fuel 
expenditure in 1800 to 5 percent in 1913. Secondly, for each year the remaining outlays were distributed 
across peat and coal with the use of the national accounts estimates of the production of peat and the 

37 Allen, ‘Pessimism’; GA Leiden, Archief Gasfabriek; Verslag van den Toestand der Gemeente Leiden (1856-1913). 
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production and net import of coal.38 Neither of these was fully consumed by households, but also by 
companies. Yet only the partial exemption to the fuel excise between 1834 and 1864 provides us with 
some information on this distribution. According to the excise returns, during these years the average 
share of exempted consumption in peat amounted to 33 percent, whereas that for coal was 56 
percent.39 Given the ex-post procedure of reclaiming the excise and the fact that the largest part of the 
economy was not eligible to exemption probably makes this lower bound estimates. Even so, in the 
absence of other information it is these percentages that I used for all years to obtain deductions and 
arrive at rough estimates of total household consumption. Multiplying these quantities with average 
prices yielded estimates of total expenditure and hence also its distribution. This, finally, was used to 
subdivide fuel expenditure shares. It suggests an increase in the overall expenditure share of coal 
(next to firewood and peat) from roughly 20 percent in 1800 to over 80 percent in 1913, and a parallel 
decline in the share of peat. As shown in chapter 6, the sharpest increase in coal consumption occurred 
directly after excise repeal. 
 The second adaptation of the expenditure shares suggested by the household budgets concerns the 
consumption of bread and potatoes. From the returns on the milling excise and harvest data we know 
that during the first half of the century proportions in the consumption of rye, wheat and potatoes 
shifted in a structural manner. Yet given the fact that the earliest budgets date from the 1850s, cost of 
living series based on the household accounts alone would take none of this into account for earlier 
years. With expenditure on these products initially claiming 32 percent of total outlays this is a 
potentially serious distortion.  
 To remedy this, a procedure similar to that used for fuel was used. With the excise on milling 
abolished in 1855 (and temporarily so in the 1820s and early 1830s) its returns allow us to track the 
consumption of wheat and rye over the relevant period (an effort already made by Michael Jansen).40 As 
part of the estimates of agricultural output, national harvest data for potatoes for 1812/3 and 1851 were 
interpolated using various local series.41 Multiplying each of these series with average market prices 
(and applying technical coefficients for bread) again results in estimates of overall expenditure. 
However, since the specific distribution of expenditure on rye- and wheaten bread and potatoes for 
working families is given by the 1853-63 budgets, these estimates were not used in an absolute form. 
Instead, indices of the development in the expenditure per head on all three items were applied to the 
level of expenditure specified by the earliest budgets. The resultant series were then used to subdivide 
the total, 31.7 percent share of bread and potatoes. The numbers used suggest that the share of wheaten 
bread in this fell from more than 40 percent around 1800 to under 30 percent by mid-century. That of rye 
bread declined from just above a third at the start to around a quarter in the mid-1820s (mainly a result 
of falling grain prices), only to surpass its former level as the potato blight struck in the 1840s. The 
complement to these developments is a share for potatoes that increases from a fifth in the Batavian 
years to around 40 percent in the 1830s—a level that remains stable up to the 1850s. This suggests that 
the potato blight of the 1840s mainly impacted the type of bread consumed. In the end, the procedure 
used only affects the measured cost of living in the first two decades, as the price index for potatoes 
converged with that of grains (see figure 3.8). A comparison between the adapted cost of living and that 

38 Smits et al., Dutch GNP, 35-7; also see figure 7.7 and annex 7.2. 

39  Teijl, ‘Brandstofaccijns’, 162-3. 

40 Jansen, Industriële Ontwikkeling, 344. Missing years were interpolated using the municipal excise returns for Amsterdam. 

41 Note that the industrial use of potatoes only started later and foreign trade was negligible, so that harvest data before the 
1850s may be taken to reflect total consumption. On continuous harvest series see Smits et al., Dutch GNP, 26ff. 
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using only the 1853-63 weights (both normalized on 1800-1913) suggests an average difference that 
amounts to 5 percentage points. 
 
 
  Choosing a specification 
 
Having addressed the various empirical issues, it remains to determine a functional form that merges 
the available data into composite cost of living series. With the exception of Horlings and Smits’ 
macro-consumption index, all hitherto available indices were calculated with the use of a reference 
commodity bundle or fixed budget weights. Moreover, with the exception of Van Zanden's 1987 (1825 
to 1900) Amsterdam index none of these has seen fit to adjust weights over the prolonged periods 
charted. Instead, only differently weighted parallel series were given. The question is whether, given 
the new possibilities allowed for by the greater number and wider spread of prices and household 
budgets, this earlier methodology should be upheld. To answer this, we should review the theoretical 
aspects of the various cost of living formula so as to allow for an informed choice.42 The way in which 
budget weights are used may then be adapted to the behavioral restrictions for different groups. 
Formally put, in an effort to measure the cost of reaching a particular standard of living in situations 
that differ as a result of relative or overall price changes, earlier indices have expressed the price level 
corresponding to the vector p1 relative to p0 as the cost of purchasing qr, given the different sets of 
prices. Thus: 
 
  P(p1, p0; qr) = p1 qr/p0 qr (1) 
 
Where, to minimize notation, the product pq is taken to define the summation ∑pq. However, the 
consumption of a fixed basket of products is a strongly restrictive interpretation of a constant 
standard of living, as it fails to allow households to respond to relative price and income changes by 
adjusting their consumption pattern. After all, a similar standard of living may apply to situations 
with very different choices in purchases. In theoretical terms, cost of living indices provide a method 
for reducing comparisons between multiple price vectors to a single scalar. If two vectors are exactly 
proportional, so that p1 is x percent greater or smaller than p0, there is no problem in stating that prices 
at t1 are x percent higher or lower than at t0. If, however, prices also change in relative terms a 
standard of comparison is required. Such a standard is the aggregated welfare derived from a 
particular consumption bundle. 
 The obvious way of formalizing this approach is to use an indifference curve as the reference 
concept that is to be held constant. In this welfare-theoretical interpretation, the cost of living index is 
the ratio of the minimum expenditure necessary to reach the reference indifference curve at two sets 
of relative prices. Hence, with ur as the label of the indifference curve, the true cost of living index for 
two sets of prices is defined as: 
 
  P(p1, p0; ur) = c (ur, p1)/c (ur, p0) (2) 

42 The following is largely based on Deaton and Muellbauer, Economics, 169ff. 
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Appendix Figure F.1. An indifference curve analysis of base-weighted true and Laspeyres price indices 
 
Obvious choices for the utility reference ur are q0 (u0) and q1 (u1). The resulting index numbers for the 
former choice, that of a base-year utility with a basket of two products, q1 and q2, are illustrated in 
appendix figure F.1 for the case of a rise in p2, with p1 held constant. As stated, this is also the default 
specification in the Dutch debate, so that this gives us a vantage from which to evaluate the effects of 
this choice. With the rise in prices, the original budget line AB rotates to AC and the parallel budget 
line necessary to buy q10, q20 at the new prices cuts the vertical axis at E. However, since this is on the 
same indifference curve, an identical standard of living can be obtained with the combination of q11 
and q21, and a budget line that cuts OE at D. With p1 unchanged, distances along OE are exactly 
proportional to total expenditure. Hence the well known Laspeyres price index is given by OE/OA, 
while a base-referenced utility index is OD/OA. Formally:  
 

P(p1, p0; q0) = OE/OA 

P(p1, p0; u0) = OD/OA 
 
In a similar way, the current-quantity weighted index can be no more than the current-utility 
referenced index, so that neither solves the problem of choosing a particular u that defines a unique 
and true index. The base-weighted utility index that has an upper limit in the Laspeyres index differs 
from the current-weighted utility index that has the Paasche as a lower limit and the true index does 
not necessarily lie between both series. Accordingly, neither of the two indices provides a full solution 
to substitution effects in the presence of relative price and income changes. In fact, the dependence of 
the true cost of living on the choice of ur means that it is not possible to talk about the price index: 
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changes in prices will influence the cost of living differently for each individual, dependent on their 
level of expenditure.43 
 However, all of this does not lead to indifference with regard to the choice of specification, as the 
extent to which either series forms an approximation to the utility-weighted index is primarily 
defined by the nature and extent of the actual price and income changes occurring. In other words, 
the historical context and the extent of the surviving behavioral evidence strongly influence the 
congruency of either index relative to the utility-weighted cost of living. Seen from this perspective, 
the Laspeyres index, as an extension of the ‘fixed shopping basket’ appears ill-suited to be applied to 
long periods with extensive swings in relative prices, growth in income and adaptive consumer 
behavior. The shortcoming of the alternative Paasche series is that although it allows for adaptive 
choices, it only does so for the actual expenditure patterns observed, not for equally feasible 
alternative choices. 
 In the context of nineteenth century industrialization and the wish to delimit a representative 
series, the former is the more serious problem: the drift of the base-weighted index away from the 
utility reference is likely to have been larger. An approach that fails to let households respond to 
changes in income and prices imposes a serious behavioral restriction. Indeed, without such 
adjustment domestic forces favoring industrialization could not have taken shape. Yet this preference 
does not change the fact that we only have discrete samples of budgets rather than continuous 
information. Given this problem this study adopts a ‘near-Paasche’ index with dynamic weights that 
are defined by the successive budget samples as its basic measure of the cost of living for wage labor. 
Specifically, fixed average weights are used during the observation periods of the budget samples, 
while interpolations are applied to intermediate years. Before the earliest sample the weights are held 
constant. The result of this approach is referred to as the ‘adaptive manual worker’ index. The main 
alternative is that previously used in the Van Zanden series for 1850 to 1900, as well as in Feinstein’s 
authoritative assessment of British early nineteenth century living standards: the use of discretely 
changing sets of weights. Likewise using budget samples as the source of the weighting parameters 
imposed this setup is similar to the main index proposed here, but it adopts constant shares for each 
subperiod. Apart from the effects of intermediate trend changes in relative prices and income, a 
further reason not to adopt this approach as the standard here is that it limits the use of the most 
extensive source of budget information (the 1910-11 sample) to the last four years of the observation 
period. In order to be able to establish the differences between these specifications, a separate index 
was calculated that was weighted according to the alternative procedure. This series is referred to as 
the ‘Feinstein switch’. 
 Notwithstanding all of these considerations, the above choices do not provide a universal best 
possible solution in getting to grips with the evolution of the cost of living. Although the use of 
dynamic weights is most likely to lead to a series that is representative of the restrictions facing the 
typical working family, this does not mean that it is equally relevant to all socioeconomic groups. As 
emphasized in a wide range of development studies, it specifically does not apply in the case of 
families with strong restrictions on the possibilities for substitution as a result of a lower level of 
income. Given the skewed income distributions typical of early industrialization this has led some to 
even advocate the universal use of fixed budget weights to reflect the limited manoeuvrability that is 

43 Only if indifference curves are of the same shape (homothetic) and expenditure patterns do not vary with outlays is the cost 
function proportional to utility and the price index independent of u. Cf. Deaton and Muellbauer, Economics, 173. 
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imposed by dominant expenditures shares of basic foods and rents for near-subsistence incomes.44 In 
demand analysis, the Stone-Geary linear expenditure system and the extended linear expenditure 
system have enjoyed a strong popularity in development studies, precisely for the reason that they 
stress the role of subsistence.45 In the Dutch nineteenth century case, the structural rise in poor relief 
up to the mid-1850s not only makes for a crucial qualification of standard of living conclusions on the 
basis of real earnings, but also adds to the relevance of the subsistence assumption.46 Moreover, given 
the prominence of secondary labor markets and seasonal migrant labor, broader groups living on wages 
below those earned in regular professions are likely to have formed a significant part of the nineteenth 
century working population.47 Here this argument for a focus on ‘strategic wage goods’ is 
acknowledged by developing a separate cost of living series with fixed expenditure weights and a 
deflator that measures the absolute cost of a fixed consumption basket for the average-sized family. This 
additionally imposes that households did not vary their consumption of particular products in relation 
to changes in prices or income. As argued, when applied to the full range of expenditure such an 
approach runs the risk of violating the budget constraint or imposing savings in situations that are held 
to have been characterized by subsistence choices. However, as recently pursued in historical research by 
Allen, Humphries and others, when limited to a food basket that is equivalent to the minimum caloric 
intake for the household as a whole and necessary expenditure on rent, the result may be used as an 
absolute measure of welfare relative to the poverty line.48  
 The first series starts from the budget weights of the 1853-63 sample, but raises the overall share of 
food expenditure from 58 to 65 percent and uses a rent expenditure share of 17 percent. It should be 
noted that especially for the second half of the century, with a structural rise in wage income and a broad 
decline in the incidence of poor relief, these constitute upper bound assumptions. Moreover, the adapted 
weights for food were achieved by raising only the expenditure shares of bread, legumes and potatoes. It 
leaves those for more income-elastic foods at the level suggested by the budgets from the still bleak 
1850s. Moreover, it also is assumed that only rye bread was consumed. Weights for nonfood items other 
than rents were adjusted proportionately. All of this results in the weighting pattern shown in appendix 
table F.3, which is held constant over the entire period. The resultant cost of living series is referred to as 
the ‘fixed-weight subsistence’ index. 
 In its present detailed form the construction of the second series is more complex, requiring several 
steps. It also involves returning shortly to the issue of budget weights. The reason for this is that it makes 
a maximum use of available information on early consumption patterns and actual family size. In 
research on comparative real wage developments during the early modern period, the early British 
Industrial Revolution (by Allen and Humpries) and the nineteenth century Netherlands (by Corinne 
Boter) stylized assumptions on both issues have been used instead.49 Indeed, the approach of

44 Cf. David and Solar, ‘Bicentenary contribution’. Similar views and procedures in measuring post-1780 British consumer price 
changes are in Williamson, British Capitalism, 203, and ‘Strategic Wage Goods.’ 

45 Cf. Lluch et al., Patterns; Kelley et al., Dualistic Economic Development. 

46 Note that with budget information starting from 1853-63, all series except other than the macro-consumption deflator use static 
expenditure weights up to this point (with the dynamic subdivisions for potatoes, bread and fuel described). 

47 Knotter, ‘Amsterdamse Bouwnijverheid’; Economische Transformatie; Lucassen, Kusten. 

48 Allen, ‘Poverty Lines’; ‘Great Divergence’; Industrial Revolution; Humphries, ‘Lure’. 

49 Boter, Dutch Divergence, 132-3. For the same observation period (1800 to 1913) Boter uses only budgets for 1891 (from the BSI by 
Tours) and ‘1912-3’ (the SDAP study for 1910-11 and some agricultural budgets) to establish consumption and assumes a constant 
family-size of 4, with 2 children under 12. The actual nineteenth century average for multi-person households is 4.89. 
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Appendix table F.5. Deriving a fixed caloric consumption basket based on the 1853-63 budgets 
 
  (1) (2) (3) (4) (5) (6) 
 
Bread (rye)  76.72 10.38 739.4 200.8 2420 485847 
Dairy (butter)  21.34 104.45 20.4 5.5 7350 40772 
Meat (beef)  20.47 44.87 45.6 12.4 1870 23165 
Sugar  4.14 58.29 7.1 1.9 3900 7528 
Coffee  8.71 0.85 10.2 2.8 0 0 
Pearl barley  25.14 22.59 111.3 30.2 3330 100638 
Potatoes  42.60 3.90 1090.0 296.0 820 242681 
Legumes (beans) 18.10 18.72 96.7 26.2 3260 85572 
Drink (jenever)  0.85 58.75 1.45 0.39 1960 772 
Drink (beer)  2.56 4.52 56.6 15.4 420 6453 
 
Expenditure  220.63 
Caloric total (kcal)      993429 
Id.per day       2722 
 
Mnemonics: 
(1) annual expenditure in guilders adjusted from the 1853-63 budgets for national average family size and the rural-urban wage 
gap as in data appendix G (proportionate to adjustment in overall expenditure). 
(2) prices per 100 kg (coffee per kg); prices per hectoliter for potatoes, pearl barley and beans adjusted with specific weights of 73, 
66 and 65 kilos per hectoliter. 
(3) total consumption in kg. 
(4) consumption per male equivalent (in kg); derived by dividing column 3 through with the sum of consumption equivalents in 
the 1853-63 budgets. This is calculated by weighting family-size with the Amsterdam scale. With the presence of adults other than 
man and wife based on the 1886-97 and 1910-11 budgets and the distribution of children by age according to the average of the 
1849 to 1909 population censuses, this results in a correction factor of 3.68 (see the text). 
(5) caloric values per product (in kcal per kg). 
(6) annual consumption in kcal per adult male equivalent (column 4 times column 5). 

 

constructing ‘welfare ratios’ originates in the paucity of detailed budget information for the preindustrial 
era. It has the additional advantage of making international results comparable without engaging in 
purchasing power parities, while at the same time yielding an absolute measure of material wellbeing 
relative to caloric subsistence levels.50 
 Construction of the absolute cost-of-food-and-shelter series also starts from the 1853-63 budgets as 
the earliest robust information on the consumption of laboring households before the start of structural 
real wage growth. As will become evident, an additional reason is that the quantities implied by these 
budgets come very close to the outcomes of modern research on the caloric minimum, thereby accurately 
defining the room for discretionary expediture relatively to the poverty line. The steps on the way to 
establishing consumption weights are set out in appendix table F.5. First, annual expenditure on food 
items according to the 1853-63 budgets was adjusted to average family size (from 6.21 to 4.87) and for the 
rural-to-urban wage gap (see data appendix G). Next, expenditure was multiplied by average prices to 

50 Allen, ‘Great Divergence’. In strict terms this is claiming too much. Not only were food-consumption packages composed 
rather arbitrarily, but these differ between countries according to custom and geographic effects on agricutural produce. And 
while these choices are reduced to caloric equivalents (under the assumption of a constant family-size), in setting relative 
amounts of farinose products, meat, dairy, vegetables and legumes this imposes strong assumptions on the utility derived 
from calories from different sources. 
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obtain total quantities (column 3). In the end, these quantities form our weights for expenditure on food. 
Multiplying these with prices that are stated in the same unit yields the total cost of the food basket for a 
family of 1853-63 size. To facilitate this procedure, which relies on consistent prices series at the absolute 
level, composite expenditure categories were reduced to single products that are thought to have 
dominated in subsistence consumption. Thus, only rye bread is used, dairy is reduced to butter, meat to 
beef, ‘flour, rice, salt’ to pearl barley and ‘legumes’ are represented by beans only. Beyond rye bread, 
substituting any of these has very little effect.  
 However, what we want to establish is a consumption basket that is not just representative in its 
composition, but also defines the caloric poverty line. To find out if the present basket does just that, total 
annual quantities were first standardized to the male standard (column 4). This was achieved by 
dividing total consumption through with the sum of male consumption equivalents in the 1853-63 
household according to the Amsterdam scale used earlier.51 This attributes a value of 1 to adult males, 0.9 
to adult females, 0.98 and 0.90 to males and females between 14 and 17, and 0.52 to children under 14. 
The average size of the household in 1853-63 as given by annual interpolation between the 1849, 1859 
and 1869 population censuses was 4.87. Likewise, the distribution of children by age could be taken from 
the population censuses.52 From the 1849 edition, these offer a breakdown by age that allows the number 
of those between 15 to 19 to be expressed as a share of the total population up to 19 year of age (before 
this only a 10 to 19 age category is specified). To this, the estimated number of 14 year olds was added. 
This in turn was determined as the average of the age cohort between 10 and 14 divided by 5, and the 
same number for those between 15 and 19. The group of 14 to 19 year olds thus calculated consistently 
made up 18 percent of the total population younger than 20. The share of adults had to be derived from 
the 1886-97 and 1910-11 budgets. These suggest an average number per household of 2.21 and 2.27. This 
I converted to a weight of 0.2 that is added to the presence of man and wife. Since the distribtution by sex 
cannot be determined, the consumption weight is averaged to 0.95. All of these considerations result in a 
correction factor of 3.68: 
 

Sum of male equivalents = 1+ 0.9 + (0.2*0.95) + (0.18*0.94*(4.87-2.2)) + (0.82*0.52*(4.87-2.2)) = 3.68 
 
Multiplied by the caloric value of the products consumed (column 5), this leads to the total caloric intake 
per product per year for adult males in the 1853-63 budgets (column 6). Summed and divided through 
by 365 (the number of days per year), these values in turn lead to the daily intake. Based on FAO studies, 
modern estimates of the functional caloric requirement of adult males with an average level of energy 
demand relative to the basal metabolic rate and between 55 and 70 kilos range between 2,550 and 2,950 
kcal per day.53 With an average of 2,750, this makes that the 2,722 kcal implied by our weighting 
schedule is very close. 
 With the total cost of food for subsistence households of average 1853-63 size thus determined, this 
leaves two final steps. First, family size was not constant, and as household earnings are adjusted for this 
effect (see data appendix G), so should the cost of outlays. With continuous family size given by 
interpolation of the censuses and the 1814 incidental count, the adjusted cost of food is calculated as the 

51 See data appendix E. Changing this for the distributions of consumption used by Humphries or Allen has an only limited 
effect on the calculated intake for the adult male equivalent (at 2,837 and 2,671 kcal respectively). 

52 Family-size according to the census returns from JKN (1881-1913). Population by age groups from 1829 is available at: 
http://www.volkstellingen.nl/nl/volkstelling/images/pdf/VT_1889_01_H2.pdf/VT_1889_01_H2.pdf  (page 78). 

53 FAO, Human Energy Requirements, 35-50. 

 

http://www.volkstellingen.nl/nl/volkstelling/images/pdf/VT_1889_01_H2.pdf/VT_1889_01_H2.pdf
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sum for the average 1853-63 family, multiplied by the ratio of consumption equivalence in 1853-63  (3.68) 
and that for family size in each of the years between 1800 and 1913 (calculated in the same way as 
above). The average of this value is 3.76.54 The final step is to add absolute rents. These were dervied as 
the average rental value of all houses below the tax threshold in the benchmark years used by Horlings 
and Smits to calculate value added in housing services, interpolated with the continuous rent series used 
in the cost of living indices. 
 Lastly, in the theoretical literature different alternatives have been proposed to improve upon the 
Paasche and Laspeyres indices without extending the information required. Principal among these are 
the Törnqvist index (originally proposed as early as 1936) and the Divisia index which, instead of 
comparing two discrete price situations, is based on the analysis of the continuous effect of price 
changes on the cost of living.55 The Törnqvist index averages the actual budget shares in two situations 
before multiplying these with the log of the ratio p1/p0 and summarizing across all budget items. As 
Diewert shows, this has the advantage that if the cost function is of a quadratic form in the logarithms 
of prices, it is the true index with the geometric mean of u0 and u1 as the utility reference concept. 
However, without further knowledge the concept is of little additional help in constructing a constant 
utility cost of living series with more than two budget elements (since this introduces an average of a 
fixed (u0) and a changing (u1...k) utility level). Among the disadvantages of the Divisia index is the fact 
that unless preferences are perfectly homothetic the utility-constant budget shares are not equal to the 
actual budget shares, causing prices that revert to their former level not to lead to the same measured 
cost of living. Using the successive budget samples I calculated a cost of living series based on the 
Törnqvist formula, but found this to be so close to the ‘adaptive’ and ‘Feinstein-switch’ scenarios that it 
is not reported. 
 
 
 Comparing the outcomes 
 
The various options as regards weights and weighting sketched lead to a total of four alternative cost 
of living indices plus the series on the absolute cost of a fixed food-and-rent consumption basket for 
the average-sized family size. The annual values for all of these are reported in appendix table F.9 
below. To illustrate their differences, appendix table F.6 compares changes between turning points in 
the GDP deflator, while appendix figure F.2 traces the standard cost of living series (‘adaptive manual 
worker’) and the two extremes for household consumption (the macro-expenditure and ‘fixed-weight 
subsistence’ series). Leaving the broader implications to be discussed in the main text, several 
conclusions stand out that pertain to the significance of the alternative assumptions as the causes for 
the differences between the series. 
 First, similar to the British case variations in the pattern of weighting determined by the use of 
expenditure shares from different budget samples an only limited influence on the measured cost of 
living.56 This means that the ‘Feinstein-switch’ index and a series based only on the 1853-63 weights 
track the ‘adaptive manual worker’ index closely. As appendix table F.7 shows, there is very little to

54 Average multi-person family-size starts at 4.96 and varies between 4.92 (1849) and 4.73 (1869), increasing to 4.85 by 1909. 

55 Törnqvist, ‘Bank of Finland’; Diewert, ‘Exact and Superlative Index Numbers’. 

56 Cf. Allen, ‘Pessimism’, who explores the effects of using Feinstein’s three budget samples (spread between 1788 and 1862 
and based on the early work of Davies, Eden and Mackenzie) in different ways and ends up using a single set of weights 
based on a compromise of the last two samples. 
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Appendix table F.6. Percentage changes compared across alternative consumer indices, 1800-1913 
 
 1800-12 1812-17 1817-24 1824-50 1850-73 1873-95 1895-1913 

 
Adaptive manual worker -3.4 4.6 -38.0 2.4 15.0 -24.5 30.9 

  Food -1.0 4.0 -47.9 11.4 20.1 -23.5 25.8 

  Nonfood -7.1 5.7 -22.0 -7.4 8.9 -25.0 36.2 

Feinstein switch -3.4 4.6 -38.0 2.4 17.0 -25.8 30.9 

Fixed-weights subsistence -1.5 1.7 -38.9 7.2 20.1 -20.6 33.6 

Fixed-consumption food and rent -8.7 9.6 -39.0 24.8 28.2 -10.7 28.4 

Macro-expenditure 8.3 -1.5 -31.1 -10.0 9.8 -23.5 20.6 

  Food 19.9 -9.5 -42.8 4.6 20.4 -19.7 24.9 

  Nonfood -1.0 6.1 -26.7 -13.4 0.2 -26.5 17.5 
 
Note: all values except 1800 and 1913 use three-year averages. 

 
choose between these series (which by definition are identical up to 1863). The reason why shifting 
budget weights between those of the 1850s and those of the 1910s does little to the measured cost of 
living lies in the fact that a diversified consumption pattern already seems to have been in place by 
mid-century. In fact, as emphasized earlier, an implicit aspect of the general pessimism in the Dutch 
standard of living literature for the first half of the century here seems to be the selectivity bias in 
price series and resultant methodologies; a view which the main text modifies in favor of stagnation 
from the end the 1820s and a decline for those underemployed or active on secondary labor markets, 
leading to enhanced inequality. With significant expenditure shares devoted to foodstuffs such as 
dairy, meat and tropical foods (at 15 percent) and manufactured products and services (18 percent), 
the shift from 58 to 50 percent of all outlays claimed by food has a limited influence on the cost of 
living series. 
 It is only when budget weights are varied to the extent implied by the two subsistence series and 
the macro-deflator that significant divergences occur. In the case of the macro-deflator, a structurally 
lower share of outlays devoted to bread and potatoes (22 percent against 32 percent at the time of the 
1853-63 budgets) is paralleled by a higher share for dairy and meat (20 against 11) and an even larger 
difference for manufactured products and services (18 against 30), precisely as income elasticities for 
these products would imply. These gaps in expenditure weights between the macro-series and the 
‘adaptive manual worker’ index narrow as labor incomes rise over industrialization, but it is the 
movement in the relative prices of these products that drives the differences in changes between 
benchmark years. During the Napoleonic Wars grain prices are also higher, but it is the even stronger 
rise in the price of imported products like coffee, tea and sugar that makes the composite price of food 
for more affluent consumers increase beyond this. After 1813 this process reverses, as prices for staple 
foods move to even higher levels in response to the 1816 harvest failure, while international trade 
revives and prices for tropical products plummet. In the years up to the mid-1820s falling grain prices 
then again favor working-class households. However, it is between the early 1830s and mid-century 
that the actual divergence between both series emerges. This is the result of two opposing forces and 
the budget weights that determine their influence. On the one hand, prices for manufactured goods 
decline as a result of industrialization abroad, while on the other hand prices for pastoral products 
increase and excises are raised in response to the fiscal crisis triggered by the Belgian secession. All 
this, of course, occurs exactly during the years of the industrial slowdown, and the main text explores
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Appendix figure F.2. Alternative consumer price indices, 1800-1913 (1814 = 100) 
 
the relationship between these events. After mid-century, the gap between the indices lessens in steps 
as fiscal policy is reformed, but the strong upward turn in the price of textiles and their greater 
prominence in worker budgets make the impact of the broader trend in the price of manufactures felt 
more strongly. During post-1873 deflation the indices then develop in a similar fashion, but from the 
mid-1890s the former mechanism re-emerges. Whereas prices for textiles double in the remaining 
years up to 1913, those for other manufactures and services remain stable, again leading to a 
differentiated impact. 
 Logically, the changes in the ‘fixed-weights subsistence’ index and in the absolute cost of a fixed 
food-and-rent basket mirror those of the macro-series, as differences in budget weights extend in the 
opposite direction. The consequences of this fact are, first, that especially the peaks in food prices 
during 1840s and 1850s are significantly higher, as budget weights lend prices for bread, potatoes and 
legumes a bigger impact on the overall cost of living. Moreover, the upward trend in food prices from 
the 1830s adds to this. The excises on especially milling and to some extent slaughter weigh more 
heavily, causing the subsistence series to diverge from the ‘adaptive worker’ index. Instead of the 
overall increase of 2 percent in the latter (the net result of higher food prices and lower composite 
costs for manufactures, fuel and services), the fixed-weights index between 1824 and 1850 increases 
by 7 percent. In terms of food and rent alone, the increase even amounts to 25 percent. The crucial 
point of course, is that both results contrast strongly with the 10 percent net fall in the cost of living 
that is based on macro-consumer expenditure. Clearly, the extent to which Dutch consumers at this 
time profited from the productivity gains of industrialization abroad was strongly tied up with the 
distribution of income and the fiscal stance, while growth in domestic demand stagnated. In the case 
of the subsistence index the upward trend in the price of food even lasts up to the late-1870s, with the 
adaptive index running parallel only during the last 15 years (after the abolition of the municipal 
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excises in 1865). Here the implication would be that if the subsistence series can be seen as more 
representative, the impact of wage advances on living standards up to this point would be smaller (by 
5 percentage points between 1830 and 1865 and a further 6 points in the years up to 1880). Again, 
these effects are stronger when consumption is limited to food and rent and is fixed in absolute terms. 
Inflation between mid-century and the 1873 crisis that is the turning point in prices and growth in that 
case is 8 points higher than for the subsistence index with its fixed expenditure shares. It is 13 points 
higher than that for the adaptive worker series. With industrial prices falling fastest after 1873, those 
unable to escape high expenditure shares for food also profited less from the deflation of the 1880s. 
And even though the average price for food increased least from the mid-1890s, the difference this 
time was only marginally smaller. 
 Yet in sketching such generic implications it should be realized that especially for the second half 
of the century the rigid weights of the subsistence index impose very strong assumptions indeed. 
Where a now well-documented shift towards the consumption of more income-elastic products is 
observed for the typical working families of our budget samples, the subsistence series would have us 
accept that even by 1913 a quarter of their income would still be spent on bread and a mere ten 
percent on manufactures and services. The same suppositions are even less representative in the case 
of our fixed food-and-rent-basket, whose choice of staple foods even by the 1910s still claims no less 
than 86 percent of the cost of living. Assumptions of this nature are simply at odds with the 
composition of production in the Dutch economy, and in reality the subsistence series are likely to 
define limitations for an increasingly small group. This in turn points us to the fact that the deflators 
formerly used in the Dutch standard of living discourse based on similar budget weights have 
overstated the increase in the cost of living for the period of industrialization and by the same token 
underestimated real wage gains. Most specifically, with a 69 percent food expenditure share for the 
years up to 1870 especially the influential series by Van Zanden exaggerated the increase in the level 
of consumer prices after 1850. 
 In the absence of robust data on expenditure weights before that of the 1853-63 sample, this is 
different for the first half of the century. If pessimistic budget weights were broadly relevant, the 
impact of the fiscal stance after 1830 on working families will have been larger. In the same situation, 
the notion of a return of the effects of early modern harvest cycles that was argued by De Meere and 
Faber to have occurred with the eighteenth century deindustrialization of the Dutch economy and a 
larger degree of self-sufficiency in grains would have an even stronger appeal.57 And as shown in 
chapter 3, there is every reason to believe that, apart from the incidental impact of high grain prices in 
1817, 1847 and 1854-5, food prices became more sensitive to variations in domestic supply as a result 
of a structurally enlarged consumption of potatoes. Yet this argument implies consumption patterns 
at the start of the century to have been closer to those of the subsistence index and to have become 
more diversified over time. As simulations of the demand system estimated in chapter 8 show, there is 
some evidence to support this notion, since overall expenditure shares on food come out as having 
been higher around 1814 and 1830. Especially the expenditure share devoted to potatoes increases in 
these simulations. However, four-fifths of this change occured before 1830 as a result of high prices in 
the post-Napoleonic years and the fall in food prices during the 1820s. Limited as it is in scope, the 
budget data for working families with very low incomes in 1806 by De Graeff also suggests food 
expenditure shares that were between 63 and 66 percent (against simulated shares of 68, 62 and 61 

57 Faber, Dure Tijden; De Meere, ‘Misoogst’; on the early nineteenth century extent of self-sufficiency in grains see De Vries, 
‘Production’ and chapter 8 (figure 8.8). 
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percent in 1814, 1830, and 1853-63 for the average-sized nonagricultural family). Moreover, we know 
that from the 1830s the compounded effect of a volatile stagnation in real wages, structurally rising 
underemployment and the urban crisis more generally was that overall consumption shifted towards 
rye bread and potatoes. In short, for families in work the adaptive index is likely to have applied, but 
with inequality and unemployment rising before 1860 a substantial group faced the reality of the 
prices captured by the subsistence index. Faber and De Meere were probably right, but only in the 
context of an enhanced role of the domestic potato harvest and a parallel change in the distribution of 
income. 
 
 
 Describing the price series 
 
Similar to the previous appendices, this section lists the sources for price series compiled. The vast 
majority of these were newly constructed from primary sources and are based on annual accounts or 
purchase records. However, there are a few exceptions to this general characterization. The first of 
these is the use of the price series for the Utrecht Bartolomeï Gasthuis that appear in the second volume 
of Posthumus’ price history. Additional series for the same institution do appear below. The second is 
the use of Paping’s elaborate set of institutional price series for Groningen. From Pot’s work on 
Leiden, the price series for potatoes and rye bread were used. These were also supplemented with 
information for later years (see below).58 Other incidental series were obtained from the work by 
Muskee (Amsterdam bread prices between 1816 and 1856) and Van Maanen (Maastricht bread prices 
between 1825 and 1855).59 
 
 
 Bread prices: assizes 
 
Utrecht: fine wheaten bread; coarse wheaten bread; rye bread, 1800-1863. 
Note: although the assizes were officially abolished in January 1854, the city continued to keep track 
of bread prices (as GA Utrecht, Stadsarchief V, 678 suggests, in order to evaluate the price effects of 
abolition) in the accustomed manner. Later, monthly samples of price statements by local bakers and 
market prices were used as a substitute (from February 1860 to December 1963). 
Source: GA Utrecht, Stadsarchief II, 2023 vol. 2, Stadsarchief IV, 671-5, 1241-2. 
 
Leiden: fine wheaten bread; coarse wheaten bread; rye bread, 1800-1844. 
Note: the records explicitly show one old pound to have equalled 0.467 kilo (one and a half pound is 
stated to be the equal of seven metric oncen). 
Source: GA Leiden, Stadsarchief 1574-1816, 2539. 

58 Posthumus, Prijsgeschiedenis II, 252-351; Paping, Handvol Stuivers, 363-77; Pot, Arm Leiden, 310. The full range of Paping's price 
series includes rye, wheat, barley, potatoes, horse beans, oats, coleseed, butter, buttermilk, milk, slaughter cattle, pigs, eggs, rye 
bread, peeled barley, beer, jenever, vinegar, sugar, salt, brick, chalk, mortar, planed timber, wrought iron, nails, paint-oil (linseed), 
peat, lamp oil, candles, tallow, combined linen and cotton textiles, stockings, hides and brooms; all covering the 1770 to 1860 
period. Drawn from Posthumus were series on navy beans, slaughter cattle, yellow peas, green peas, wheaten bread, beef, pigs, 
butter, milk, buttermilk, cheese, rape-oil, treacle, salt, beer vinegar, peat and soap (series spread between nos. 96 and 134).  

59 Muskee, Evolutie, 11; Van Maanen, Petrus Regout, 352. 
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Kampen: rye bread, 1800-1843. 
Source: GA Kampen, Oud Stadsarchief, 2206-7. 
 
Delft: fine wheaten bread; coarse wheaten bread; rye bread, 1800-1825. 
Note: one pound is explicitly given as 0.467 kg (6 pounds are stated to equal 2.8 kg). 
Source: GA Delft, Archief der Gemeente Delft, eerste afdeling, 980. 
 
Zwolle: fine wheaten bread; coarse wheaten bread, rye bread, 1800-1814. 
Source: GA Zwolle, Archief AAZO1, 490-1. 
 
's-Hertogenbosch: rye bread, 1800-1815. 
Source: GA Den Bosch, Oud Archief der Gemeente 's-Hertogenbosch, 54-6. 
 
Leeuwarden: fine wheaten bread; coarse wheaten bread; rye bread, 1823-1843. 
Source: GA Leeuwarden, Archief van het Gemeentebestuur (1811-1850), 1111. 
 
 
Meppel: rye bread, 1847-1854. 
Source: GA Meppel, Nieuw Archief der Gemeente Meppel, 110. 
 
Groningen: fine wheaten bread; coarse wheaten bread; rye bread, 1809-1853. 
Source: GA Groningen, Oud Archief der Gemeente Groningen, 177 Rood, Nieuw Archief der Gemeente 
Groningen, 443 Blauw. 
 
Coevorden: fine wheaten bread; rye bread, 1800-1867. 
Source: RA Drenthe, Archief Burgerlijk Bestuur Coevorden, 701 IV, GA Coevorden, Oud Archief, 20. 
 
Vlissingen: coarse wheaten bread; rye bread, 1809-1832. 
Source: GA Vlissingen, Archief der Gemeente Vlissingen, 3025 ('Pastaboek' 1809-1832). 
 
 
 Bread prices: retail and market prices 
 
All provinces: Tijdschrift- (1902-6) and Maandschrift van het Centraal Bureau voor de Statistiek (1906-14); 
biannual surveys of retail rye and wheaten bread prices for all provinces by major cities, data used to 
compute provincial averages for 1891-1913; De Economist (1884), 581-7, (1869), 439, (1874), 437-9; 
Jaarcijfers (1881-1913, passim), surveys of bread prices (at bread factories) in main municipalities for 
rye and wheaten bread as of 1862 (Amsterdam, followed by The Hague, Groningen, Leeuwarden, 
Rotterdam, Utrecht, Middelburg and Maastricht; data on Leiden from separate sources, see below). 
 
Zeeland: Provinciaal Blad van Zeeland (1830-55), rye- and wheaten bread prices at major markets; 
Verslag van den Toestand der Provincie Zeeland door Gedeputeerde Staten uitgebragt aan Provinciale Staten 
(1856-76). 
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South-Holland: Uittreksels uit de Berigten van Leden Correspondenten der Nederlandsche Huishoudelijke 
Maatschappij (1856-60), Leiden market prices for rye- and wheaten bread, 1824-55; GA Leiden, Nieuw 
Archief der Gemeente Leiden 1816-1929, 2108, (1849-55); Verslag van den Toestand der Gemeente Leiden 
(1856-60); Bool, Statistiek (1884), and its supplemented version by Fokker (1915); De Economist (1867) 
918-20, prices for rye- and wheaten bread at the Leiden bread factory, 1862-1913. 
 
North-Brabant: Provinciaal Blad van Noord-Braband (1816-50), rye- and wheaten bread at principal 
provincial markets. 
 
 
 Institutional price series 
 
Institution: Joint Catholic and Protestant Orphanages (‘Beide Weeshuizen’), Nijmegen. 
Records: annual averages of multiple contracts (mostly quarterly) and consumption records. 
Series: 25: 1815-1911. 
Products: beef, veal, rye bread, fine wheaten bread, beer, vinegar, groat flour, wheat flour, peeled 
barley, rice, stock-fish, salted fish, treacle, milk, buttermilk, salt, refined rape-oil, rape-oil, coal, soap, 
candles, butter, starch, yellow peas, green peas. 
Source: GA Nijmegen, Archief der Beide Weeshuizen, 789-837. 
 
Institution: Armenweeshuis, Middelburg. 
Records: continuous purchase records (organized by month). 
Series: 29: 1800-1812. 
Products: soap, buckwheat groats, crushed groats, rape-oil, rice, beef, preserved butter, fresh butter, 
beer, peat, coal, blue peas, green peas, elm firewood, candles, tea, navy beans, starch, salt, potatoes, 
treacle, milk, buttermilk, vinegar, potash, jenever, brandy, bacon. 
Source: RA Zeeland, Archieven berustende onder het bestuur der Godshuizen te Middelburg 1343-1812, 
Armenweeshuis, 1535. 
 
Institution: Verenigde Godshuizen, Middelburg. 
Records: tender prices stipulated in annual contracts. 
Series: 29: 1812-1913. 
Products: pearl barley, buckwheat flour, fresh butter, preserved butter, salt, treacle, vinegar, beef, 
stock-fish, salted fish, blue peas, navy beans, rice, sauerkraut, buttermilk, milk, soap, starch, rape-oil, 
refined rape-oil (patentolie), peat, candles, coal, English coal, Belgian coal, Ruhr coal, elm firewood, 
potatoes. 
Source: RA Zeeland, Archief van de Commission d'Hospices en de Verenigde Gods en Gasthuizen, 13, 202-
203. 
 
Institution: Bartolomeï Gasthuis, Utrecht. 
Records: annual contracts and average prices of total annual consumption. 
Series: 31: 1865-1913. 



 Consumer prices       691 
 

Products: coal, fine wheaten bread, coarse wheaten bread, unbolted wheaten bread, beef, veal, pork, 
lard, beef fat, roll ham, potatoes, milk, buttermilk, coffee, refined rape-oil, apples, salt, tea, sugar, 
treacle, beer-vinegar, beer, rice, cheese, butter, long peat, hard peat, soap, wine, grape juice, sausage. 
Source: GA Utrecht, Archief der Verenigde Gast- en Godshuizen, 66-67. 
 
Institution: Nieuwe Stadsweeshuis, Leeuwarden. 
Records: annual contracts. 
Series: 21: 1822-1913. 
Products: beef, beef fat, rye bread, peeled barley, green peas, yellow peas, buttermilk, white cabbage, 
turnips, carrots, navy beans, brown beans, refined rapeoil, soap, rice, buckwheat groats, wheaten 
bread, coarse wheaten bread, milk, red cabbage, potatoes. 
Source: GA Leeuwarden, Archief van het Nieuwe Stadsweeshuis, 904-907. 
 
Institution: St. Anthony Gasthuis, Leeuwarden. 
Series: 7: 1868-1907. 
Records: annual consumption surveys. 
Products: beef, pearl barley, savoy cabbage, onions, salt, long peat, coke. 
Source: Provincial Frisian Library (Leeuwarden), Verslag van den Toestand van het St. Anthony Gasthuis, 
1868-1907. 
 
Institution: Heilige Geest Gasthuis, Kampen. 
Series: 11: 1800-1843. 
Records: annual accounts, purchase records. 
Products: butter, long peat, peas, navy beans, beef, short peat, potatoes, French beans, rice, pork, veal. 
Source: GA Kampen, Archief van het Heilige Geest Gasthuis, 85-94. 
 
Institution: Groot Burgerweeshuis, Kampen. 
Series: 6: 1838-1880. 
Records: annual accounts. 
Products: long peat, pork, potatoes, short peat, peas, beef. 
Source: GA Kampen, Archief van het Groot Burgerweeshuis, 56-90. 
 
Institution: Hervormde Diaconie, Zwolle. 
Series: 28: 1836-1913. 
Records: annual averages computed from continuous purchase records, annual contracts. 
Products: rye bread, fine wheaten bread, beef, beef fat, pork, lard, coffee beans, chicory, white Melis 
sugar, brown sugar, soap, rice, pearl barley, treacle, soda, salt, vinegar, refined rape-oil, starch, milk, 
buttermilk, green peas, brown beans, tobacco, coal, bacon, peat, butter, potato flour. 
Source: GA Zwolle, Archief van het Gemengd Armbestuur der Nederduits Hervormde Gemeente te 
Zwolle, 354, 356; GA Zwolle, Archief van de Commissie van het Oude Mannen en Vrouwenhuis der 
Nederduits Hervormde Gemeente te Zwolle 1874-1973, 72-6. 
 
Institution: Heilige Geest, of Arme Wees- en Kinderhuis, Leiden. 
Series: 38: 1801-1913. 
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Records: prices up until 1876 computed from annual accounts, tender prices thereafter. 
Products: butter, beef, veal, smoked bacon, fresh bacon, lard, cumin cheese, potatoes, French beans, 
cabbage, peas and beans, green peas, yellow peas, buttermilk, milk, beer, coffee beans, rice, treacle, 
salt, short peat, long Frisian peat, coke, gas, coal, rape-oil, refined rape-oil, wine, wine vinegar, beer 
vinegar, soap, oak firewood, white sugar, brown caster sugar, chicory, buckwheat groats, whole 
groats. 
Sources: GA Leiden, Archief Heilige Geest, of Arme Wees- en Kinderhuis, 2635-53, 2777-2833, 3624. 
 
Institution: Verenigde Gast- en Godshuizen, Leiden. 
Series: 8: 1804-1867. 
Records: prices computed from purchase records. 
Products: milk, beer, coffee, tea, rice, starch, soda, butter. 
Source: GA Leiden, Archief van de Verenigde Gast- en Godshuizen, 1503-4. 
 
Institution: Hervormde Diaconie, Leiden. 
Series: 18: 1842-1908. 
Records: price series based on annual contracts dated November 1st. The year specified for each 
observation is that covering the largest part of the contract. 
Products: potatoes, groats, beef, rice, salted fish, butter, beef fat, salt, vinegar, coffee, coffee syrup, 
buttermilk, milk, oatmeal groats, treacle, marrowfat peas, brown beans, brown caster sugar. 
Sources: GA Leiden, Archief der Nederduits Hervormde Diaconie, E 61, 67-8. 
 
Institution: Rooms-Katholiek Armbestuur, Leiden 
Series: 2: 1860-1867. 
Records: bread prices computed from monthly bakery invoices. 
Products: coarse wheaten bread, rye bread. 
Source: GA Leiden, Archief Rooms-Katholiek Armbestuur, 90 
 
Institution: Oude en Nieuwe Gasthuis, Delft. 
Series: 4: 1800-1808. 
Records: purchase accounts. 
Products: cumin cheese, candles, soap, green peas. 
Source: GA Delft, Archief van het Oude- en Nieuwe Gasthuis, 192. 
 
Institution: Gereformeerd Burgerweeshuis, 's-Hertogenbosch. 
Series: 15: 1811-1815. 
Records: prices computed from purchase records. 
Products: butter, cheese, milk, buttermilk, candles, fat, potatoes, eggs, barley, bacon, veal, starch, 
potashes, brown caster sugar, white Melis sugar. 
Source: GA Den Bosch, Archief van het Gereformeerd Burgerweeshuis, 578-9. 
 
Institution: Groot Ziekengasthuis, 's-Hertogenbosch. 
Series: 44: 1827-1901. 
Records: continuous purchase records converted to annual averages. 
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Products: veal, beef, bacon, smoked bacon, lard, stock-fish, salted cod (labberdaan), full herring, rye 
bread, maslin bread, fine wheaten bread, cheese (average price of purchases of Gouda and Leiden 
cheese), salt, rice, groats, barley, wheat flour, eggs, raisins, tea, treacle, coffee, white Melis sugar, 
brown caster sugar, milk, buttermilk, beer, vinegar, jenever, honey, red wine, brandy (malt wine), coal, 
peat, candles, linseed oil, refined rape-oil (patentolie), rape-oil, petroleum, soap, soda, starch, cod-liver 
oil. 
Source: GA 's-Hertogenbosch, Archief Groot Ziekengasthuis, Groene Reeks 408-13. 
 
Institution: Evangelisch-Lutherse Gemeente, Amsterdam. 
Series: 13: 1805-1811. 
Records: prices computed from annual purchase records. 
Products: treacle, sugar, butter, beef, rice, candles, milk, buttermilk, tea, coffee beans, stock-fish, peat, 
soap. 
Source: GA Amsterdam, Archief van de Evangelich Lutherse Gemeente (PA 200), 285. 
 
Institutions: Verenigde Gasthuizen, Amsterdam. 
Series: 24: 1824-1854. 
Records: annual averages computed from consumption and purchase surveys. 
Products: starch, soap, coal, long peat, peat (burgerturf), refined rape-oil (patentolie), candles, salt, 
potatoes, cheese, butter, milk, beef, coffee, brown caster sugar, treacle, rice, navy beans, yellow peas, 
green peas, wheat flour, groat-flour, pearl barley, prunes. 
Source: GA Amsterdam, Archief van de Gasthuizen te Amsterdam (PA 342), 1304. 
 
Institution: Ziekenhuis van de Waalse Gemeente, Amsterdam. 
Series: 14: 1874-81. 
Records: milk, buttermilk, butter, beef, potatoes, rice, pearl barley, treacle, salt, soap, long peat, peat 
(burgerturf), coal, coffee. 
Note: prices computed from annual consumption surveys. 
Source: GA Amsterdam, Archief Hospice Wallon (PA 201), 629-30. 
 
Institution: Verenigde Gasthuizen, Amsterdam. 
Series: 30: 1881-1913. 
Records: tender prices at local hospitals, data originally assembled by the Amsterdam municipal 
statistical bureau. 
Products: beef, veal, pork, eggs, milk, buttermilk, butter, margarine, Gouda cheese, Leiden cheese, 
wheaten bread, rye bread, potatoes, pearl barley, groat flour, wheat flour, treacle, white sugar, brown 
caster sugar, coffee, tea, rice, brown beans, marrowfat peas, green peas, soap, Dutch beer, lager beer, 
long peat, machine-cut peat. 
Source: Statistische Mededelingen uitgegeven door het Bureau van Statistiek der Gemeente Amsterdam, no. 35 
‘Prijzen van Levensmiddelen te Amsterdam’, 6-7. 
 
Institution: Veenhuizen corrective institutions, Drenthe. 
Series: 40: 1848-1910. 
Records: prices taken from annual surveys of products in stock and purchases. 
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Products: beer vinegar, salt, rape-oil, refined rape-oil (patentolie), soap, coffee beans, treacle, starch, 
brown caster sugar, prunes, Java rice, Congo tea, stock-fish, Frisian cheese, cod-liver oil, raisins, 
chicory, wine vinegar, soda, candles, matches, tobacco, tobacco (prime), snuff, chewing tobacco, 
bacon, butter, beef, mutton, buckwheat groats, coarse pearl barley, rye bread, green peas, yellow peas, 
horse beans, fine wheaten bread, coarse wheaten bread, petroleum, chocolate. 
Sources: RA Drenthe, Archieven van de Rijkswerkinstellingen te Veenhuizen en Ommerschans 1860-1963, 
141-51; Archieven van de Maatschappij van Weldadigheid 1818-1970, 1073-93, 1310-4; ARA, Archief 
Binnenlandse Zaken, afd. Armenzorg (2.04.01), 950, 1036, 1131, 1258 (submitted transcripts). 
 
Institution: Meerenberg mental hospital, Bloemendaal (North-Holland). 
Series: 9: 1851-1913. 
Records: contemporaneously published price series. 
Products: fine wheaten bread, rye bread, butter, beef, rice, potatoes, green peas, short peat, refined 
rape-oil (patentolie). 
Source: JKN (1881-1913, passim). 
 
Institution: Leiden, Leeuwarden, Hoorn and 's-Hertogenbosch state prisons. 
Series: 8: 1868-1913. 
Records: contemporaneously published price series. 
Products: rye bread, wheaten bread, potatoes, beef, pearl barley, salt, soap, milk. 
Source: JKN (1881-1913, passim). 
 
 
 Retail prices 
 
Origin: annual averages of retail prices at outlets of the 'Eigen Hulp' consumer cooperative in 
Amsterdam, Leeuwarden, Arnhem, Haarlem, The Hague, Rotterdam and Utrecht, 1893-1913. 
Sources: TCBS (1891-1904); MCBS (1905-1914); JKN (1894-1913).  
Products: brown beans, navy beans, marrowfat peas, green peas, groats (first quality), buckwheat 
groats, oat groats, Gouda cheese, Leiden cheese, Java coffee, Preanger coffee, macaroni, margarine, 
rye flour, wheat flour, buckwheat flour, butter oil, refined rape-oil (patentolie), rape-oil, rice (ordinary), 
rice (first quality), soda, starch, treacle, English brown sugar, brown caster sugar, white caster sugar, 
yellow caster sugar, white sugar (superior), white sugar (ordinary), Souchon tea, Congo tea, orange 
Pecco tea, gunpowder tea, vermicelli, soap, white Bristol soap no. 1, salt, oats, groat-flour, African 
coffee, African coffee (first quality), Santos coffee, butter-oil. 
Note: standardization with respect to prime quality Java rice and white sugar has been applied. 
 
 
 Textiles, clothing, yarn 
 
Institution: Catholic and Protestant Orphanages, Nijmegen. 
Series: 24: 1818-1906. 
Records: annual tender prices. 
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Products: blue worsted, black worsted, monks' baize, blue baize, homespun worsted, merinos, white 
bed linen, white shirt linen, ash-grey linen, blue linen, Frisian calico (Friesbont), striped trouser cloth 
(Broekstreep), cotton cambric, grey cotton drilling (Sarsenet), black cotton drilling, heavy twilled cotton, 
white cotton 5/4, purple cotton, coarse cotton, cotton velvet, white sagathy, black sagathy, white 
wool, grey wool. 
Source: GA Nijmegen, Archief der Beide Weeshuizen, 832-7. 
 
Institution: Hervormde Diaconie, Leiden. 
Series: 26: 1828-1913. 
Records: stock prices taken from surveys of the Caecilia Gasthuis, Minnehuis and Huiszittenhuis. 
Products: white linen 4/6, white linen 6/4, serge 8/4, black linen 4/4, black smock 4/4 70 cm, Chintz 
cotton, Frisian cotton calico (Friesbont) 8/4, striped cotton, Irish linen 95 cm., mattress linen, lining 
linen, bed linen, unbleached cotton 82 cm, unbleached cotton 100 cm, men's socks, women’s socks, 
tight worsted jacket, worsted trousers, tight linen jacket, linen trousers, men’s' undershirt, women’s 
undershirt, smock jacket, smock skirt, cotton shirt, cotton skirt. 
Source: GA Leiden, Archief van de Nederduits Hervormde Diaconie, C 9, E 61, E 64. 
 
Institution: Burgerweeshuis, Amsterdam. 
Series: 27: 1816-1879. 
Records: tender contracts. 
Products: schoolboys: serge jacket, serge trousers, Hilversum underpants, light serge undershirt, 
unlined English-leather trousers, twilled flannel undershirt; seamstresses: camlet gown (tabard), blue 
duffel skirt, red-baize undershirt; female servants: fine blue serge jacket, indigo duffel skirt; knitters: 
serge gown (tabard), blue duffel skirt, red-baize undershirt; male orphans: camlet jacket, camlet 
trousers, Hilversum underpants, fine serge undershirt, lined English-leather shirt, unlined English-
leather shirt, lined English leather trousers, unlined English-leather trousers, red-baize undershirt, 
red-baize pants, striped pants, white linen trousers, linen shirt (boezelaar). 
Source: GA Amsterdam, Archief van het Burgerweeshuis, 73-74 
 
Institution: Hervormde Diaconie, Zwolle. 
Series: 16: 1852-1910. 
Records: prices computed from purchase records. 
Products: unbleached cotton 5/4, black-brown fustian, white linen, blue linen, striped cotton baize 
6/4, habit worsted, bleached cotton, blue printed cotton, purple cotton calico 5/4, black beaverteen, 
twilled cotton lining 6/4, buckskin 8/4, watertwist 10/4, blue baize 8/4, huckaback, black sagathy. 
Source: GA Zwolle, Archief Gemengd Armbestuur der Nederduits Hervormde Gemeente (IA 034), 356, 362; 
Archief van de Commissie voor het Oude Mannen- en Vrouwenhuis der Nederduits Hervormde Gemeente 
1874-1973 (IA 033), 72, 74-5, 77. 
 
Institution: Veenhuizen corrective institution, Drenthe 
Series: 31: 1820-1901. 
Records: stock price surveys. 
Products: knitted undershirt, light fustian undershirt, fustian jacket, white trousers, black trousers, 
stockings, blue cap, undershirt, underpants, scarf, baize jacket, light fustian trousers, woollen gloves, 
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linen jacket, linen trousers, bed sheet (small), bed sheet (large), blanket no. 8, blanket no. 9, linen 
towelling 66 cm, q1§§§, dyed light fustian, non-dyed light fustian, unbleached cotton 66 cm, 
unbleached cotton 80 cm, shirt cotton 6/4, bleached bed cotton, unbleached bed cotton, unbleached 
drilling 6/4, bleached drilling 6/4. 
Note: all garments are men’s standard size ('taille no. 1') 
Source: RA Drenthe, Archieven van de Rijkswerkinrichtingen te Veenhuizen en Ommerschans 1860-1963, 
144-51, 227; Archief van de Maatschappij van Weldadigheid 1818-1970, 1073-93, 1310-4, 1602, 1606; ARA, 
Archief Binnenlandse Zaken, Armenzorg (2.04.01), 950, 1036, 1131, 1258 (submitted transcripts). 
 
 
 Shoes and leather 
 
GA Leeuwarden, Archief Nieuwe Stadsweeshuis, 900 (contracts stating the agreed annual cost of the 
supply and reparation of shoes per orphan, 1843-1902); De Economist (1868) 931-2 (army boots and 
leather, 1861-1870); GA Nijmegen, Archief der Beide Weeshuizen, 837 (shoe prices for male and female 
orphans, 1899-1905); Verslag van den Toestand der Gemeente Leiden (1888-1906, prices for bridge master’s 
shoes); RA Drenthe, Archief van de Rijkswerkinrichtingen te Veenhuizen en Ommerschans 1860-1963, 141-
151; Archief van de Maatschappij van Weldadigheid 1818-1970, 1073-93, 1310-4, 1602, 1606; ARA, Archief 
Binnenlandse Zaken, Armenzorg (2.04.01), 950, 1036, 1131, 1258 (tender prices sole- and upper leather, 
1831-1902; shoe prices, 1820-1858); CBS, Prijzen (various sorts of leather, 1901-13). 
 
 
 Miscellaneous 
 
Institution: Veenhuizen corrective institutions, Drenthe. 
Series: 19: 1820-1901. 
Records: prices taken from annual surveys of products in stock and purchases. 
Products: earthenware: coloured: plate, gravy pan, small bowl, hand-wash bowl, biscuit jar (large), 
biscuit jar (small); white: plate, teapot, extinguisher, milk jug, teacup and saucer, bowl, water pot, 
spittoon; glass and cutlery: lamp chimney, beer glass, spoon, fork, knife, screws. 
Sources: RA Drenthe, Archieven van de Rijkswerkinstellingen te Veenhuizen en Ommerschans 1860-1963, 
141-51; Archieven van de Maatschappij van Weldadigheid, 1818-1970, 1073-93, 1310-4; ARA, Archief 
Binnenlandse Zaken, Armenzorg (2.04.01), 950, 1036, 1131, 1258 (transcripts for 1848-55). 
 
 
 Regional cost of living differentials 
 
Since the database on consumer prices was constructed from sources in each of the eleven Dutch 
provinces formed after 1840, it may also serve as the basis for a reconstruction of regional price gaps.60 
As explained in the main text, there is ample reason to develop such measures, as the debate on 

60 Nine Dutch provinces were established by the 1814 Constitution, with former States Brabant and Drenthe being added to 
the seven earlier Gewesten. Of these, Holland was split in 1840 on account of its population size and political influence. Having 
associated itself with the 1830 Belgian secession, the definitive borders of Limburg as the eleventh province were only 
established after the London Treaty, between 1839 and 1843. 
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especially the role of rural-to-urban labor markets in accounting for industrial retardation has become 
stuck in inconclusive arguments about the relative influence of differences in agricultural productivity 
and the cost of living on wage gaps. Yet so far it has drawn only on the price of rye bread to represent 
the latter factor and has lacked a quantitative view of the relative influence of these mechanisms on 
wages and non-farm labor demand. Specifically, using the institutional and retail data, regional 
differences in prices were reconstructed for four benchmark years (1820, 1850, 1870 and 1890, 
measured as five-year averages). In addition, for 1913 specific information is available in the form of 
an inquiry by the post- and telegraph services that was organized to establish the need for a 
differentiation in pay. 
 As with the general cost of living, the reconstruction of regional price gaps requires three 
interrelated issues to be addressed: specification, price series and weights. As for specification, the 
approach used was that of the ‘adaptive manual worker’ series specified above. In effect, the principal 
setup of the weighting procedure was to interpolate between two main samples of budgets (1853-63 
and 1886-97) for one benchmark year (1870), to use the results for 1886-97 for 1890, and to apply the 
weights of the 1853-63 sample in 1820 and 1850. In the absence of robust information on regionally 
specific household expenditure and to maintain a homogeneous comparison, a uniform weighting 
schedule was applied for all provinces. With respect to the price series included it should be noted 
that while the database allows for a broad regional comparison, the institutional accounts do not fully 
overlap in their choice of products. By implication, not all price series included in the calculation of 
the cost of living can be used. In addition, for some products a paucity of data precludes comparisons 
to be made at all. The isolated availability of prices for textiles, shoes and other industrial products of 
a strongly differentiated make and shape precludes any attempt at calculating absolute price gaps. In 
consequence, the calculation of regional differences in prices had to be based on a restricted group of 
items covering only a limited share of household expenditure and weights had to be redistributed. In 
addition to principal foodstuffs, fuel and soap, rents (again based on the tax records) also allowed for 
a cross-regional comparison. However, since the cost of housing defines a specific and relatively fixed 
part of household expenditure this was excluded from the redistribution of weights. All other 
expenditure shares were increased in proportion to the share of outlays on items that could not be 
compared. Appendix table F.7 shows the values used in this procedure and its results for the four 
benchmark years involved. 
 The list of consumer items for which prices could be compared on a regional basis consists of 
bread (rye and wheaten), milk, butter, treacle, flour (rye, wheat, barley), rice, potatoes, legumes (two 
types of beans and green peas), meat (beef and pork), fuel (coal and peat), lamp oil (rape oil), candles, 
soap and rent. Not all of the necessary price data for these products could be derived from the 
institutional records, bread assizes or retail catalogues. Where these were lacking, market prices were 
used. In fact, for a number of products the large collection of regionally specific market prices leads to 
a preference for this type of information. In the case of potatoes this extensive coverage already 
provided the rationale for preferring market prices over institutional series in the calculation of the 
cost of living. Now that not only representativeness in the development of prices but even absolute 
differences matter, the same argument holds for beans, peas, flour and meat. In the case of the 1820 
estimate, the prolonged existence of the mercuriales market surveys provided an explicit source on 
regional price differences. In fact, given that the sole surviving central transcript of these monthly 
reports for all provinces relates to the period between 1824 and 1829, the 1820 benchmark on price gaps 
was based on a combination of institutional data for 1818-22 and market prices for 1824-29 (which were
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Appendix Table F.7. Adjusting budget weights for regionally comparable goods at benchmark years 
 
  1820/50  1870 1890 
 
Initial total budget share covered 76.0 72.1 65.0 
Of which: 
 Regionally comparable foodstuffs, oil, fuels, soap 65.2 59.2 48.5 
 Rents 10.8 12.8 16.5 
Non-comparable foodstuffs   4.2 5.9 8.9 
Remaining non-comparable itemsa 19.7 22.0 26.1 
    

Raised budget share of comparable non-rent itemsb 89.2 87.2 83.5 
Adjustment ratioc 1.17 1.21 1.28 
 
Note: a: textiles, clothing, shoes, miscellaneous, drink and tobacco; b: 100 minus rents (line 3); c: line 6 divided by line 1. 

 
preferred over much less systematic prices for 1818-22).61 For the other three benchmark years, the 
market prices used were derived from the provincial annual reports. In these cases, three-year 
averages of calculated price gaps were used to avoid an undue influence of outliers. Provincial rent 
differentials were derived from Horlings’ analysis of the tax on rental value (personeele belasting op de 
huurwaarde). However, use of the overall average of assessed rental values per province here would 
bias estimated differences for working-class families, as these were considerably sharper for higher 
rents. Conversely, the share of all properties that fell below the tax threshold was too small to fully 
account for working class shelter (their share varies between 29 and 40 percent). To address this 
problem, the distributions of rents for taxed and untaxed houses were combined. In doing so, untaxed 
real estate was weighted by its numerical share in the overall total, whereas taxed property was 
assigned the difference between a best-guess 60 percent share of working-class housing and the 
untaxed weight.62  
 Finally, the procedure followed in the actual calculation of composite price gaps was to first 
obtain provincial dispersions from the national—unweighted—average for all products at each of the 
benchmark years. These were then combined into estimates of overall price gaps for consumer goods. 
In the case of missing data, the nearest combination of three annual observations was used. The 
results of these calculations are treated as interprovincial ‘urban price gaps’, since the institutional 
price data used derives from records for urban municipalities. Likewise, market prices were obtained 
as averages for larger market towns (see data appendix B). The exception is formed by the 
institutional prices for Drenthe, which are based on the Veenhuizen records. Clearly, these do not 
represent an urban source, but this has no effect. To see this it should be realized that Drenthe was by 
far the least urbanized of all provinces. And as is shown below, at the end of our period rural prices 
were slightly higher, in spite of the fact that various towns had become much larger (especially in the 
case of Emmen). 
 This leaves the separate construction of the estimates for 1913 to be discussed. As stated, these were 
derived from a unique and very specific source: the results of an inquiry into price level differences by 

61 ARA, Archief Binnenlandse Zaken, Binnenlands Bestuur B, 1814-1831, 1365. 

62 On the provincial distribution of rents in 1808, 1827, 1839, 1848 and 1856 see De Meere, Economische Ontwikkeling, 58 (overall 
and above 30 guilders) and Horlings, Economic Development, 448-55 (overall, taxed, and below the tax threshold). 
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Appendix table F.8. Urban-rural cost of living differentials by province based on the 1913 post- and telegraph services 
inquiry (348 municipal observations; overall provincial average = 100) 
 
 urban cost rural cost provincial urban-rural urban-provincial 
 of living  of living  average gap gap 
 
Groningen 115.0 95.6 96.5 20.4 19.2 
Friesland 114.5 98.7 99.4 16.0 15.2 
Drenthe 91.8 96.8 98.2 -5.2 -6.6 
Overijssel  105.7 95.9 97.1 10.2 8.8 
Gelderland 112.7 99.0 99.9 13.9 12.9 
Utrecht 113.6 100.5 101.5 13.1 11.9 
Noord-Holland 119.1 107.2 108.1 11.1 10.1 
Zuid-Holland  117.5 102.1 103.5 15.1 13.5 
Zeeland  113.2 98.0 99.6 15.5 13.6 
Noord-Brabant 107.7 94.6 95.4 13.8 12.9 
Limburg 103.0 100.4 100.7 2.6 2.3 
 
Average values 110.3 99.0 100.0 11.5 10.4 
Municipalities 34 314 348 
 
Notes: price gaps are calculated as the difference between the urban and the rural or provincial average cost of living, divided by 
the rural (or provincial average) cross-section index of consumer prices. The 34 urban municipalities are those of data appendix A; 
provincial averages of the urban cost of living were computed using population weights from the 1909 census. 
Source: author’s calculations on Verslag van de Werkzaamheden. 
 

the Dutch national post- and telegraph services. Conducted by a ‘committee established by the Director 
General of the Post- and Telegraph services to classify the municipalities in the Netherlands with post- or 
telegraph offices according to the standard of living’, its stated aim was to establish the need for a 
differentiation in the pay of the service’s employees. The report produced contains observations on the 
cost of main items of consumer expenditure and their weighted composite cost for a total of 348 
municipalities. This extensive coverage thus not only allows for a regional comparison of prices in urban 
surroundings, but also between town and country within and across provinces. The cost of living within 
the principal cities of Holland can for instance be directly compared with that in its rural parts and in 
the various other provinces. 
 In order to transform the reported absolute costs into relative numbers on price gaps, rural, urban 
and overall averages of these values were first computed for each of the eleven provinces. The 
classification of urbanization followed in this procedure was that of data appendix A, specifying the 34 
largest towns. Moreover, given the fact that the number of urban observations thus is considerably 
smaller (on average three per province) and cities strongly varied in size, averages in this case were 
computed using population weights from the 1909 census. The rationale here is the risk of a bias on 
account of relative size. With a number of inhabitants that was twenty times smaller, we would for 
instance not want the observations for Den Helder or Zaandam to have a weight equal to that for 
Amsterdam. All of these provincial values were then expressed as a percentage of the national average. 
Rather than using a direct average of all 348 observations this, in turn, was computed as an unweighted 
average of the cost of living by province. The respective numbers differ slightly, but the current 
procedure was followed so as to make the results comparable to those for the earlier benchmark years, 
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where only eleven data points are constructed at each time and the national average used as a reference 
hence also is unweighted.  
 As shown in appendix table F.8, the results of these calculations consist of estimates for price gaps 
by province, not only as averages but also at the rural and urban level. Note that the numbers on 
‘regional price gaps’ presented in the main text differ from those of column one. In understanding this, it 
should be realized that all observations for earlier years are necessarily referenced on a national average 
of urban prices, not (as is the case here) on overall provincial averages. Hence, the results for 1913 used in 
the main text were recalibrated. The 12 percent urban-to-rural price gap found is in line with sparse 
comparative estimates for the late nineteenth and earlier twentieth centuries, although given the 
distances involved it still seems to flag a somewhat lagged process of integration. For England in the 
1840s Williamson found a value already as low as 13 percent, while earlier work by Bellerby suggests 
gaps that ranged between 9 and 14 percent in the U.K. in 1904, varied from 10 and 13 percent in Canada 
and Sweden in the 1930s, and were down to 5 and 6 percent in the U.K. and Ireland just before the 
Second World War.63 
 

63 Williamson, ‘British Factor Markets’; Bellerby, Agriculture; also see Koffsky, ‘Purchasing Power’ (on the U.S. in the 1940s). 
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Appendix table F.9. Dutch cost of living indices using different weighting procedures, 1800-1913 
 

 adaptive Feinstein fixed-weight macro- fixed 
 manual fixed-weight subsistence expenditure consumption 

year worker switch index  basket (fl) 

1800 137.1 137.1 119.6 149.4 239.0 
1801 139.9 139.9 122.8 150.4 247.7 
1802 132.4 132.4 115.1 144.3 234.8 
1803 131.7 131.7 116.1 147.8 233.4 
1804 124.4 124.4 106.5 141.3 214.1 
1805 138.8 138.8 117.0 150.5 230.3 
1806 134.2 134.2 117.3 148.2 237.4 
1807 126.6 126.6 110.1 142.9 226.8 
1808 127.7 127.7 106.2 147.8 211.9 
1809 125.5 125.5 104.1 149.3 199.0 
1810 127.0 127.0 103.3 151.9 191.0 
1811 124.3 124.3 107.4 153.7 192.3 
1812 141.6 141.6 129.3 170.8 247.5 
1813 131.5 131.5 116.8 161.0 214.1 
1814 119.2 119.2 99.8 146.0 185.7 
1815 124.9 124.9 102.8 147.4 199.9 
1816 134.1 134.1 117.0 157.1 233.0 
1817 149.8 149.8 130.1 170.3 257.0 
1818 131.8 131.8 112.5 150.9 226.9 
1819 115.3 115.3 102.9 131.9 214.0 
1820 103.9 103.9 90.4 121.9 184.9 
1821 98.7 98.7 82.1 118.9 154.1 
1822 93.4 93.4 77.6 118.0 143.5 
1823 92.6 92.6 79.8 114.6 152.2 
1824 82.1 82.1 68.7 108.1 140.2 
1825 83.0 83.0 71.2 107.0 145.3 
1826 84.6 84.6 74.8 105.7 159.6 
1827 91.6 91.6 82.9 110.0 180.4 
1828 90.1 90.1 79.5 106.2 176.3 
1829 96.5 96.5 82.7 111.5 182.3 
1830 99.8 99.8 87.4 111.6 192.1 
1831 102.8 102.8 90.8 117.6 205.8 
1832 97.4 97.4 85.3 114.5 192.2 
1833 90.8 90.8 78.7 108.1 175.2 
1834 87.7 87.7 75.7 105.4 167.4 
1835 88.7 88.7 78.2 105.1 175.7 
1836 90.3 90.3 79.2 110.6 177.2 
1837 89.1 89.1 78.0 106.9 177.0 
1838 93.2 93.2 82.2 112.4 187.3 
1839 99.0 99.0 87.4 116.5 202.4 
1840 95.7 95.7 83.7 112.1 196.4 
1841 95.7 95.7 83.9 109.7 203.2 
1842 97.9 97.9 87.5 109.2 209.1 
1843 91.8 91.8 82.6 105.3 198.4 
1844 86.3 86.3 76.0 100.5 181.2 
1845 97.8 97.8 89.6 108.5 212.7 
1846 107.1 107.1 103.0 116.3 259.0 
1847 114.0 114.0 108.7 127.1 259.5 
1848 93.5 93.5 84.0 104.8 209.4 
1849 88.2 88.2 77.6 100.6 179.9 
1850 87.3 87.3 76.9 100.1 175.4 
1851 88.4 88.4 81.0 96.0 191.2 
1852 92.1 92.1 85.1 98.3 203.3 
1853 99.7 99.7 92.7 99.5 228.7 
1854 109.3 109.3 105.2 110.7 256.2 
1855 115.9 115.9 109.5 114.4 262.8 
1856 109.0 109.0 102.3 110.8 245.5 
1857 100.1 100.1 90.9 104.2 208.5 
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Appendix table F.9. Continued 
 

 adaptive Feinstein fixed-weight macro- fixed 
 manual fixed-weight subsistence expenditure consumption 

year worker switch index  basket (fl) 

1858 95.2 95.2 86.7 102.4 201.4 
1859 92.5 92.5 84.7 96.4 203.4 
1860 99.2 99.2 93.1 99.7 224.1 
1861 105.9 105.9 100.5 105.9 249.9 
1862 100.5 100.5 94.4 102.3 233.9 
1863 93.0 93.0 85.9 96.4 199.9 
1864 91.7 91.8 83.8 97.8 189.0 
1865 91.5 91.7 83.3 96.7 191.9 
1866 97.8 98.5 91.1 97.4 223.3 
1867 100.1 101.4 95.2 99.6 231.1 
1868 97.9 99.6 94.6 98.9 234.9 
1869 92.1 93.6 88.4 94.8 222.1 
1870 94.2 95.9 90.0 96.7 225.2 
1871 98.3 100.5 94.0 99.2 228.7 
1872 100.2 102.1 93.3 104.0 230.1 
1873 101.1 102.6 93.1 108.4 229.7 
1874 102.3 104.1 96.4 113.2 241.2 
1875 95.2 96.4 89.8 108.2 228.0 
1876 99.9 101.8 94.6 109.9 237.9 
1877 102.9 106.0 98.5 112.2 250.3 
1878 101.2 104.2 95.5 109.8 247.2 
1879 100.3 104.4 97.0 108.6 244.0 
1880 98.8 102.9 96.8 106.4 261.3 
1881 97.0 102.2 98.0 104.4 258.2 
1882 94.2 99.2 94.5 100.1 249.3 
1883 90.5 94.8 89.7 98.0 241.1 
1884 86.9 89.5 84.5 94.3 234.3 
1885 83.1 85.4 80.1 89.8 211.6 
1886 80.4 80.4 77.6 87.4 202.7 
1887 80.5 80.5 75.9 87.8 203.0 
1888 80.9 80.9 76.7 86.5 196.1 
1889 82.2 82.2 79.0 88.2 221.0 
1890 86.0 86.0 81.6 93.2 217.6 
1891 89.0 89.0 90.2 95.4 234.2 
1892 83.8 83.8 85.2 90.3 250.4 
1893 78.1 78.1 76.4 85.1 213.3 
1894 76.7 76.7 76.4 81.7 208.4 
1895 76.5 76.5 74.7 81.9 213.3 
1896 75.7 75.7 73.6 83.5 204.3 
1897 77.1 77.1 76.3 83.4 204.1 
1898 78.1 78.0 79.9 84.4 223.4 
1899 76.2 75.8 77.6 81.7 220.5 
1900 78.8 78.4 79.4 81.5 218.4 
1901 81.6 81.1 81.6 84.3 230.6 
1902 81.9 81.2 82.0 85.4 229.2 
1903 83.6 82.8 84.5 86.9 230.6 
1904 84.4 83.8 85.2 87.0 245.1 
1905 84.1 83.6 85.3 85.8 237.2 
1906 87.0 86.5 87.6 88.9 243.2 
1907 90.6 90.2 91.7 91.0 244.4 
1908 91.7 91.2 94.1 91.1 252.8 
1909 92.1 91.6 94.9 91.2 253.3 
1910 93.6 93.7 96.2 92.4 257.7 
1911 95.5 95.5 97.7 94.7 267.7 
1912 97.3 97.3 99.7 96.9 272.7 
1913 100.0 100.0 100.0 100.0 267.9 

 
 



 
 

 
  DATA APPENDIX G 
 
  
  Factor prices and wage income 
 
 
  Introduction 
 
All factor prices used in this study—agricultural rents, wages and rates of interest—are based on 
earlier reconstructions. Only in the case of sectoral wages has such data been combined into a new 
series that is considered to represent the nonagricultural average. In addition, by linking this wage to 
earnings in the successive clusters of budgets listed in data appendix E, a series of total income for 
average-sized working-class households was constructed. Since all other series already express a 
national average (rents), or are related to a specific market (interest), these stand as previously 
published elsewhere. 
 
 
  Sources and method 
 
Data on nationally representative agricultural rents derives directly from the reconstruction of national 
wealth by Verstegen.1 This is largely based on the revenues from land taxes and was originally given as 
five-year averages between 1820 and 1906. Moreover, from 1880 the observation period skips one year. 
Except for the years after 1880, it lacks a distinction between rents on arable and pastoral land. As used 
in the main text, these values have been converted to indices for regular ten-year periods from 1810. This 
procedure uses the provincial average for 1810 calculated by Zanden, which is equal to Verstegen’s 
value for 1820-4 (although as chapter 3 argues, with rents that declined in arable agriculture and 
increased in livestock farming).2 Missing observations (for 1880 and 1911-3) were assumed equal to the 
average for the specific interval as a whole. The original values in guilders per hectare from Verstegen’s 
study are stated in appendix table G.1. 
 
With respect to domestic rates of interest, four principal series were used. A series on mortgages for 
Groningen that runs from 1770 to 1913 was obtained from the regional study by Paping.3 This originally 
specified data up to 1860, but was later extended to 1913 by the author. The other three series, the yield 
on government debt (NWS, Nieuwe Werkelijke Schuld, introduced with the conversion of May 1814), the 
discount rate of the Nederlandsche Bank and the interest on on-call loans at the Amsterdam Exchange all 
start from 1815 and draw on compilation work by Jonker.4 NWS averages were calculated from the 
quotation nearest to the end of each month in the Prijscourant der Effecten (1815-1828), the Algemeen 

1 Verstegen, ‘National Wealth’. 

2 Van Zanden, Economische Ontwikkeling, 122-3. 

3 Paping, Handvol Stuivers, appendices, 

4 Jonker, Merchants, 98; ‘Alternative Road’. 
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Handelsblad (1829-1845) and A.M. De Jong’s multi-volume history of the Nederlandsche Bank (Geschiedenis 
II, 621-3; 1846-1913). The discount rate likewise is from De Jong (Geschiedenis I, 535-9). Early values for 
the on-call rate derive from the records of the Amsterdam merchants Stadnitski and Van Heukelom (up 
to 1828), followed by quotations from the Algemeen Handelsblad newspaper (up to 1864) and again De 
Jong’s history of DNB (Geschiedenis II, 624-6). The series on yields for British 3 percent Consols comes 
from the History of Interest Rates by Homer and Sylla, with corrections for the period after 1850 from the 
topical paper by Klovland.5  
 
In the case of wage data, largely unpublished research by Vermaas conducted in the context of the 
national accounts reconstructions has produced an average series for industrial labor that is weighted 
both by sector and province.6 Given the paucity of serial data at the national level, this is based on two 
types of sources that differ in their sectoral scope and geographic coverage. First, the series draws on all 
surviving wage lists of industrial companies in provincial and municipal record offices. Secondly, 
additional data derives from work specifications drafted by the Ministry of the Interior, specifically its 
section charged with the construction and upkeep of roads and public buildings. These specifications 
allow wage rates to be distinguished by province and could additionally be used for the construction of a 
national series of building wages. With nearly three quarters of all industrial labor covered by one or 
more branch-specific series from the company archives, Vermaas weighted both forms of data into a 
national average. This was done, first, by using the provincial wage gaps derived from the work 
specifications to estimate wage levels for missing provinces per industry. In the final step, the resultant 
series were combined into a national average by using the shares of the different provinces and branches 
in the industrial labor force. By implication, the same procedure also produced numbers on regional 
wage gaps (from 1850). These, in turn, were supplemented with wage gaps from the surveys conducted 
in 1819 and 1820 that have been extensively used in the earlier literature (see chapter 6 for details). 
Lastly, the continuous series of average agricultural wages used is that derived earlier by Van Zanden 
and Van Riel.7 This is based on the absolute level of agricultural wages in the same survey for 1819 
conducted as part of efforts to design a new tax system, and on benchmark estimates for 1850, 1880 and 
1910 by Van Zanden.8 These were combined with all known partial series from regional studies by 
adjusting the latter to the level for the benchmark years summarized and multiplying with the 
interpolated ratio between these benchmarks. 
 
The series of average annual income per household is based on a combination of the above sectoral 
wage series and the average level of earnings in the three main clusters of budgets specified in data 
appendix E (for 1853-63, 1886-97 and 1910-11). First, an average nonagricultural wage was calculated 
as the employment-weighted sum of industrial and building wages (with employment according to 
data appendix A). This was raised to an estimate of annual income by multiplying with its ratio to 
family earnings according to the household budgets (implicitly fixing the number of working days per 
year). As data appendix E showed, the budgets are mostly nonagricultural and they were further 

5 Klovland, ‘Pitfalls’. 

6 The only published records of these efforts are Vermaas, ‘Real Industrial Wages’ and Burger and Vermaas, ‘Dutch Industrial 
Wage Development’ (both limited to the period after 1850). The related unpublished master thesis is Vermaas, Ontwikkeling 
(Free University Amsterdam, 1989). 

7 Van Zanden and Van Riel, Nederland, figure 6.12. 

8 De Meere, ‘Daglonen’; Van Zanden, Economische Ontwikkeling, 117. Also see table 6.1. 
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filtered to this effect. Budget earnings were first adjusted to average family size. In the case of the two 
latest budget samples this was achieved by running regressions that explained the income earned by 
women and children from family-size minus one (the male breadwinner). The underlying notion here 
is that family-size will have influenced household earnings directly through the number of children 
participating, but also indirectly through female participation over the life cycle. The predicted value 
of these regressions for the national average family-size (minus one) was added to the average male 
income and side income.9 In the case of the earliest 1853 to 1863 sample, family size is known but 
sources of income are not specified. Hence, the distribution of income and the estimated parameters 
of the 1886-97 sample were applied. Values for the average size of multi-person households at the 
national level were obtained as interpolations between the decadal censuses from 1849 to 1909.10 
During the observation period for each of the three clusters of budgets, the ratio of nonagricultural 
male wages and average household earnings thus obtained was held constant. Between the last and 
first years of these periods it was interpolated, and before 1853 and after 1911 it was set equal to that 
for the adjoining budget sample. Next, agricultural household income was calculated by mutiplying 
the non-agricultural earnings series with the continuous wage gap. Finally, the agricultural and 
nonagricultural earnings series were merged into an average using employment weights. Given that 
income in the household budgets automatically reflects these, this internalizes changes in 
participation behavior. 
 
 
Appendix table G.1. Average agricultural rents, 1820/4-1906/10 (in guilders per hectare) 
 

1820-1824  23.00 1865-1869 41.50 
1825-1829  22.10 1870-1874 41.20 
1830-1834  20.50 1875-1879 44.50 
1835-1839  22.60 1881-1885 44.50 
1840-1844  27.20 1886-1890 39.30 
1845-1849  29.40 1891-1895 39.60 
1850-1854  29.00 1896-1900 39.40 
1855-1859  33.60 1901-1905 43.00 
1860-1864  39.40 1906-1910 46.80 

 
Sources: Verstegen, ‘National Wealth’. 

 

9 Average earnings for 1853-1863 were corrected from 442 to 411 guilders (family-size from 6.21 to 4.87). For 1886 to 1897 the 
adjustment was from 584 to 572 guilders (5.93 to 4.89). And for 1910-11 average income was adapted from 872 to 864 guilders 
(5.07 to 4.85). Average family-size for the 1886-1897 sample differs from that specified in data appendix E on account of a 
more limited number of observations providing a breakdown of income. Note that these numbers still pertain to 
nonagricultural income and thus differ from those stated in appendix table G.2. 

10 JKN (1881-1913), passim. 
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Appendix table G.2. Rates of interest, male daily wage rates and average household income, 1813-1913 
 

year NWS Amsterdam Groningen DNB British agricultural industry household 
  on-call mortgages discount 3 % consols wage wage income 

 % % % % % cts/day cts/day fl/year 

1813      56.8 72.8 324 
1814      55.9 72.8 322 
1815 6.30 8.55 4.86 3.67 4.48 55.8 72.8 323 
1816 5.77 7.17 4.75 3.00 5.02 57.2 72.8 327 
1817 5.74 5.93 4.74 4.29 4.10 60.3 72.8 334 
1818 5.72 6.31 4.46 4.08 3.87 62.7 72.8 339 
1819 5.75 5.15 4.57 3.58 4.17 63.1 72.8 340 
1820 5.56 4.53 4.69 3.00 4.42 55.6 73.1 324 
1821 5.34 4.84 4.53 3.00 4.07 52.8 72.7 316 
1822 5.26 4.88 4.55 3.00 3.79 51.0 72.6 311 
1823 5.29 4.24 4.74 3.33 3.80 49.8 72.6 308 
1824 4.40 4.61 4.76 3.17 3.30 48.8 72.7 306 
1825 4.26 4.70 4.79 3.33 3.54 49.8 73.1 310 
1826 4.83 5.00 4.77 4.04 3.79 50.3 73.3 312 
1827 4.74 3.95 4.65 3.50 3.61 51.1 73.4 314 
1828 4.58 2.90 4.62 1.75 3.54 51.2 73.4 315 
1829 4.27 3.02 4.69 2.29 3.34 50.8 73.5 315 
1830 4.75 4.48 4.61 3.25 3.49 51.4 73.6 317 
1831 6.44 5.05 4.70 3.00 3.76 52.0 73.8 318 
1832 6.01 3.83 4.80 2.58 3.58 52.2 74.3 320 
1833 5.25 2.75 4.66 2.00 3.42 52.8 74.5 321 
1834 4.87 2.73 4.76 2.00 3.32 52.6 74.8 322 
1835 4.87 3.60 4.66 2.00 3.20 52.6 75.2 322 
1836 4.55 4.17 4.67 3.42 3.35 53.0 75.7 325 
1837 4.72 3.73 4.58 4.25 3.30 54.0 76.0 328 
1838 4.63 3.21 4.62 2.50 3.23 54.2 76.3 329 
1839 4.65 4.56 4.54 4.00 3.28 55.1 76.5 332 
1840 4.84 3.09 4.49 2.96 3.35 55.8 77.0 335 
1841 4.87 3.21 4.46 3.00 3.38 55.6 77.3 335 
1842 4.78 2.90 4.52 2.63 3.27 55.6 77.7 337 
1843 4.61 3.13 4.50 2.50 3.17 58.2 78.5 345 
1844 4.13 3.88 4.51 2.50 3.03 58.4 78.9 347 
1845 3.98 4.38 4.54 3.25 3.12 58.3 78.9 346 
1846 4.15 4.67 4.46 4.29 3.13 58.8 79.4 349 
1847 4.40 4.27 4.47 4.17 3.44 59.5 80.1 352 
1848 5.60 3.56 4.37 3.67 3.51 60.5 80.4 354 
1849 4.88 2.67 4.42 2.54 3.24 61.1 80.7 356 
1850 4.46 2.63 4.46 2.08 3.14 62.0 81.2 359 
1851 4.33 2.54 4.38 2.00 3.11 61.6 80.7 356 
1852 4.20 2.50 4.31 2.00 3.03 61.9 80.9 357 
1853 3.95 2.79 4.27 2.46 3.10 62.8 82.0 362 
1854 4.29 2.60 4.22 3.00 3.30 63.3 82.6 365 
1855 4.00 3.38 4.16 3.25 3.35 63.5 82.8 366 
1856 3.95 4.63 4.25 4.33 3.23 64.0 83.4 368 
1857 3.95 4.60 4.20 4.96 3.29 65.1 84.8 374 
1858 3.89 3.19 4.32 3.67 3.11 65.8 85.6 377 
1859 3.98 3.21 4.42 3.00 3.20 67.0 87.2 384 
1860 3.93 2.67 4.38 3.00 3.22 66.8 86.9 382 
1861 3.94 2.81 4.43 3.07 3.29 67.4 87.5 384 
1862 3.93 3.52 4.43 3.73 3.24 68.5 88.9 390 
1863 3.93 3.08 4.48 3.63 3.26 69.7 90.3 396 
1864 4.03 5.43 4.57 5.35 3.35 69.9 90.5 394 
1865 4.05 4.83 4.62 3.99 3.37 71.5 92.5 402 
1866 4.39 6.31 4.75 5.94 3.43 73.3 94.8 410 
1867 4.64 3.85 4.85 3.05 3.24 75.4 97.4 419 
1868 4.52 3.59 4.78 2.66 3.28 75.1 97.1 416 
1869 4.54 4.65 4.78 3.50 3.25 76.2 98.4 419 
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Appendix table G.2. Continued 
 

year NWS Amsterdam Groningen DNB British agricultural industry household 
  on-call mortgages discount 3 % consols wage wage income 

 % % % % % cts/day cts/day fl/year 
 

1870 4.67 5.06 4.85 4.30 3.27 77.1 99.5 421 
1871 4.69 3.83 4.81 3.28 3.25 78.7 101.4 427 
1872 4.48 4.46 4.83 3.22 3.26 80.4 103.6 433 
1873 4.40 5.03 4.86 4.84 3.26 83.2 107.1 445 
1874 4.16 3.66 4.80 3.63 3.26 85.1 109.5 453 
1875 3.99 3.43 4.76 3.32 3.22 87.3 112.2 462 
1876 3.98 3.57 4.74 3.00 3.17 90.0 115.6 473 
1877 3.91 3.02 4.70 3.00 3.16 92.1 118.1 482 
1878 3.95 4.17 4.71 3.45 3.17 94.4 121.0 492 
1879 3.88 3.78 4.67 3.17 3.09 95.3 122.1 494 
1880 3.83 3.82 4.64 3.00 3.06 97.0 124.2 500 
1881 3.77 4.26 4.58 3.27 2.93 98.4 125.8 504 
1882 3.72 4.69 4.56 4.49 2.94 99.8 127.4 509 
1883 3.81 4.26 4.62 4.12 2.85 100.5 128.0 509 
1884 3.75 3.13 4.58 3.18 2.73 101.6 129.3 512 
1885 3.70 2.80 4.58 2.70 2.86 101.5 129.0 508 
1886 3.39 2.62 4.45 2.50 2.83 102.2 129.6 509 
1887 3.40 3.08 4.43 2.50 2.75 102.3 129.7 509 
1888 3.29 2.67 4.42 2.50 2.64 103.3 130.6 513 
1889 3.15 2.60 4.39 2.50 2.65 104.1 131.5 517 
1890 3.09 3.43 4.43 2.79 2.69 105.0 132.5 521 
1891 3.17 3.00 4.47 3.12 2.70 106.2 133.8 526 
1892 3.13 2.63 4.43 2.70 2.67 107.4 135.1 532 
1893 3.00 3.37 4.39 3.40 2.62 109.0 136.9 540 
1894 2.78 2.05 4.27 2.58 2.54 110.4 138.5 546 
1895 2.65 2.23 4.15 2.50 2.41 111.6 139.7 552 
1896 2.74 3.55 4.15 3.03 2.30 112.2 140.3 555 
1897 2.83 3.04 4.17 3.13 2.26 114.0 142.4 562 
1898 2.90 2.51 4.19 2.60 2.29 116.3 145.1 579 
1899 2.99 3.51 4.25 3.58 2.38 118.1 147.1 592 
1900 3.20 3.95 4.35 3.61 2.55 120.1 149.4 607 
1901 3.16 3.67 4.34 3.23 2.69 123.0 152.8 628 
1902 3.05 3.69 4.28 3.00 2.68 125.2 155.3 645 
1903 3.13 3.84 4.30 3.40 2.79 126.7 157.0 659 
1904 3.14 2.83 4.28 3.23 2.86 128.5 159.0 675 
1905 3.17 2.76 4.28 2.68 2.81 131.2 162.1 696 
1906 3.21 4.24 4.28 4.11 2.86 132.6 163.7 710 
1907 3.35 5.62 4.33 5.10 3.00 134.2 165.4 725 
1908 3.32 3.37 4.31 3.38 2.93 137.2 168.9 748 
1909 3.24 2.39 4.26 2.88 3.02 141.3 173.6 778 
1910 3.35 4.25 4.29 4.23 3.12 145.0 178.0 807 
1911 3.52 3.25 4.52 3.45 3.19 148.2 181.9 826 
1912 3.71 4.04 4.73 4.00 3.32 152.1 186.7 848 
1913 3.76 4.09 4.87 4.52 3.43 157.1 192.8 876 
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  National price tables 
 
 
  Combining individual series into national averages 
 
The sources listed in the preceding appendices offer a wealth of data on nineteenth century prices. But to 
be of a practical use to deflation and the analysis of long-term economic processes, the original series had 
to be condensed into a more limited set of national averages. This process, again, is anything but 
straightforward and fraught with issues of detail and interpretation. The main problem here is the wide 
range of product descriptions across the various, inevitably non-systematic sources and their effect on 
the difficulty of compiling homogeneous series. The use for the early modern period of incidental 
sources such as the records of a limited number of clerical or welfare institutions and local price currents 
in foreign trade has been criticized on the ground of their possible selectivity bias. Yet these to a large 
extent do offer the benefit of consistency. With the strongly increasing product variety and the range of 
sources required to capture the changing structure of the nineteenth century economy, this advantage is 
lost to a bewildering range of descriptions. This in turn requires the economic historian to familiarize 
himself with their exact meaning—from melis sugar and labberdaan to vijfschaft and beaverteen; meanings 
that were familiar to consumers, producers and traders at the time, but which have frequently faded into 
oblivion since. 
 The extent of these difficulties differs between the three types of data compiled—market prices, 
wholesale prices in trade and production and consumer prices. They are most limited in the case of 
agricultural market prices. Although detailed specifications differ and quality differences are certain to 
have existed (especially in dairy), due to their unprocessed state the range of products is limited, their 
denomination is largely unequivocal and the geographic and intertemporal coverage of the sources is 
wide, so that robust national averages may be derived. Only for specific finished products such as 
madder and cheese some standardization has to be applied (see below). This is radically different for 
wholesale and consumer prices. Especially in trade the exact range of products is vast—from rice, coffee, 
spices and dyes with different geographic origins to metal products and textiles of every make, name 
and shape. In institutional prices the same problem presents itself, but in this case mostly without 
information on product details. While the institutions presumably chose from the same extensive range 
of available products, the records mostly refer to for instance ‘rice’ or ‘coffee’ without adding detail. Only 
for textiles and to some extent coal are purchase records typically precise in their references. It is with the 
emergence of price listings in retail trade (in the early 1890s) that grocery items are also specified in 
detail—from various types of sugar and numbered varieties of imported Bristol soap to African coffee of 
first and second quality. 
 In both cases, achieving homogeneous series therefore not only requires informed judgment based 
on product descriptions and additional information from the original records, but inevitably also limits 
the range of longer national series that can be constructed, as not all information can be judiciously 
combined. Where specifications matched close enough to allow for such a course, absolute averages 
were derived. In some cases, series were made comparable by standardization to a specific quality, using 
technical coefficients or the ratio of overlapping prices (coal, cheese, timber). And finally, where 
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specifications ranged too widely only indices were constructed, as for instance in the cases of textiles and 
metalwares. The specific sources and series used in the construction of the various deflators were already 
summarized in the preceding data appendices. Here the composite national series that form the core of 
the various deflators are stated. In spite of the extensive source material there are gaps in these series at 
all levels (absolute, standardized and indexed). In the case of the absolute and standardized averages 
this is not to say that no further data on related products was available, merely that this could not be 
linked in a satisfactory way. However, since deflators are based on indices a further coupling at that 
level in a number of cases proved possible. Where this still left gaps, parallel series from the other 
categories of prices, German and English data or indices composed from inputs and wages were used 
(see data appendices C, D and F). To give one example, the institutional prices do contain numerous 
series for legumes, but of these only those for brown beans and peas could be harmonized. However, 
when combined with market prices that coverage is widened considerably in the consumer price index. 
Moreover for a few products only short series towards the end of our period could be found.1 These, too, 
were supplemented with foreign series. The result of this process (the full-length indices that were 
combined into composite deflators) is not shown. Instead, the national series are based only on original 
observations. 
 All of this resulted in a total of 144 national series. Of these, 34 are agricultural market prices, 66 are 
in wholesale and foreign trade, and 44 are related to private and institutional consumption. Together 
with the supplemented series mentioned these still do not make up the full range of products in the 
deflators, since price indices for machinery, transport equipment and other investment goods were 
developed separately by Albers.2 The presentation of the actual series is preceded by a tabulation of the 
products covered. Where a more arbitrary linking of specific products or other details required such a 
course, additional information is given. The sequence of the series for wholesale prices is based on that 
by Posthumus. All prices are in current guilders, with the measures in which they are expressed given at 
the top of each series. The level of rounding chosen is that which is most representative of the original 
sources. 
 
Appendix table H.1. The composite national price series 
 
Product Coverage Product Coverage Product Coverage 
 
A Agricultural market prices (34) 

1. Wheat 1800-1913 2. Rye  1800-1913 3. Buckwheat  1800-1913 
4. Barley  1800-1913 5. Oats  1800-1913 6. Potatoes  1800-1913 
7. Horse beans  1800-1913 8. Tick beans 1828-1913 9. Navy beans 1800-1913 
10. Green peas 1800-1913 11. Yellow peas 1800-1913 12. Cole seed 1800-1913 
13. Linseed 1800-1913 14. Flax 1800-1913 15. Sugarbeets 1800-1913 
16. Madder 1800-1913 17. Chicory 1846-1913 18. Hemp 1800-1913 
19. Native tobacco 1800-1913 20. Mustard seed 1800-1913 21. Hemp seed 1800-1913 
22. Linseed cakes 1800-1913 23. Rape cakes 1800-1913 24. Hay 1809-1913 
25. Straw 1809-1913 26. Butter 1800-1913 27. Cheese (s) 1800-1913 
28. Beef 1800-1913 29. Veal 1800-1913 30. Pork 1800-1913 
31. Lamb 1809-1913 32. Mutton 1809-1913 33. Eggs 1800-1913 
34. Raw wool 1807-1913 

1 Examples are cocoa butter and steel. The short series are based on CBS, Prijzen. 

2 Albers, Machinery Investment. 
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B Wholesale and foreign trade (66) 
35. Wheat, imported 1800-1913 36. Rye, imported 1800-1913 37. Java rice 1800-1913 
38. Linseed 1800-1913 39. Rapeseed 1800-1913 40. Raw sugar 1800-1880 
41. Melis sugar 1800-1913 42. Imp. white sugar 1800-1875 43. Treacle 1800-1870 
44. Beetsugar 1867-1913 45. Mace 1803-1913 46. Cloves 1800-1913 
47. Nutmeg 1802-1913 48. Pepper 1802-1913 49. Java coffee 1800-1913 
50. Bohea tea 1800-1880 51. Congo tea 1800-1894 52. Java tea 1840-1913 
53. Chinese tea 1800-1913 54. Cocoa 1800-1913 55. Amer. tobacco 1800-1913 
56. Starch 1827-1913 57. Wine (i) 1800-1913 58. Corn-brandy 1800-1913 
59. Margarine 1878-1913 60. Coal (s) 1800-1913 61. Peat (i) 1800-1913 
62. Elm Firewood 1808-1913 63. Rape oil 1800-1913 64. Wool, corporate 1800-1913 
65. Raw cotton 1800-1913 66. Native hides 1800-1913 67. W.-Indian hides 1800-1913 
68. Sole leather 1800-1913 69. Upper leather 1822-1913 70. Cotton yarn (i) 1818-1913 
71. Linen yarn (i) 1821-1913 72. Woollen yarn (i) 1821-1913 73. Paper (i) 1800-1913 
74. Bar iron 1800-1913 75. Copper 1818-1913 76. Tin 1808-1913 
77. Lead 1808-1913 78. India rubber 1864-1893 79. Ordin. madder 1800-1913 
80. Indigo 1800-1913 81. Cochineal 1800-1913 82. Copperas 1800-1913 
83. White lead 1800-1913 84. Alum 1800-1913 85. Turpentine 1800-1913 
86. Linseed oil 1800-1913 87. Pine timber (s) 1800-1913 88. Potash 1800-1895 
89. Petroleum 1863-1913 90. Ammonia 1867-1913 91. Vitriol 1860-1913 
92. Sulphuric acid 1845-1913 93. Potato flour 1850-1913 94. Copra 1889-1913 
95. Bricks 1800-1913 96. Rhine clinkers 1802-1913 97. Waal clinkers 1827-1913 
98. Roofing tiles 1833-1913 99. Floor tiles 7cm. 1836-1911 100. Floor tiles 9 cm. 1836-1909  
 
C Consumer (bread assizes, institutions and retail, 44) 
101. Rye bread 1800-1913 102. Coarse wh. bread 1800-1913 103. Fine wh. bread 1800-1913 
104. Rye flour 1800-1913 105. Wheaten flour 1816-1913 106. Beef 1816-1913 
107. Veal 1813-1913 108. Pork  1800-1913 109. Butter 1800-1913 
110. Potatoes 1800-1913 111. Pearl barley  1800-1913 112. Brown beans 1831-1913 
113. Peas 1800-1913 114. Buttermilk  1800-1913 115 Milk  1800-1913 
116. Coffee 1805-1913 117. Rice  1800-1913 118. Tea 1800-1913 
119. Red wine (s) 1815-1901 120. Tobacco  1859-1910 121. Jenever 1800-1877 
122. Beer vinegar 1800-1904 123. Wine vinegar  1800-1911 124. Beer 1800-1913 
125. Rape/patent oil 1800-1913 126. Salt  1800-1913 127. Soda 1848-1913  
128. Soft soap 1800-1913 129. Starch  1800-1913 130. White sugar 1827-1913 
131. Caster sugar 1824-1913 132. All ref. sugar  1800-1913 133. Treacle 1800-1913 
134. Stock fish 1800-1898 135. Salted fish  1820-1906 136. Firewood 1824-1913 
137. Candles 1800-1913 138. Cotton txt. (i)  1818-1913 139. Woollen txt. (i) 1818-1913 
140. Linen txt. (i) 1818-1913 141. Cotton/linen  1800-1913 142. Shoes (i) 1800-1913 
143. Ceramics (i) 1808-1913 144. Metalwares(i) 1820-1901 
 
Notes: price series are absolute averages in current guilders unless marked by the following symbols: s absolute average for 
quotations standardized to the price level of homogeneous products (see below); i indexed series only (extensive product variety); 
unlisted are the various national average series for machinery and transport equipment developed earlier by Albers (Machinery 
Investment). 

 
A. Agricultural market prices  
1-34: unweighted averages of provincial market prices as summarized in data appendix B. 
6: market prices for consumption potatoes only (non-industrial uses). 
13: supplemented with sales price data from the Kingma oil-mill (full-length, data appendix C). 
15: supplemented (as of 1872) with purchases by the Nederbetuwsche Suikerfabriek (data appendix C). 
16: ordinary madder only. 
19: up to 1857 the average of two qualities of leaf at the Croesen plantation, supplemented with price data 
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from Posthumus (Prijsgeschiedenis I series 87) and Landbouwkundig Tijdschrift (data appendices C and D). 
27: divergent series (mostly cummin cheese) standardized to the level of North–Holland, Gouda and 
Stolwijk cheese using overlapping observations (data appendix B). 
 
B. Wholesale and foreign trade 
35-100: series constructed according to the composition of deflators in data appendices C and D. 
37: values for 1812-3 are originally Milanese rice (Posthumus, Prijsgeschiedenis I series 17), these were 
adjusted to the level of Java rice using later parallel quotations. 
38: observations from the Kingma oil-mill before 1816 converted from Frisian lopen of 83.6 litres. 
40: imported Surinam raw sugar from Posthumus (Prijsgeschiedenis I series 59) and Java sugar from the 
JKN and HSG (as of 1840). 
42: average of Brazilian white sugar from Posthumus (Prijsgeschiedenis I series 58) white Havana and 
Java sugar from the Mees en Moens archives, and series for imported refined sugar from the BSI. 
46: as of 1828 Amboina cloves only (not mixed with Zanzibar cloves), before this unspecified. 
48: black peper (unmixed with more expensive white pepper). 
49: values before 1817 (except 1803) are those for San Domingo coffee from Posthumus (Prijsgeschiedenis I 
series 79); observations for Java coffee from Posthumus (Prijsgeschiedenis I series 76) are rounded in 
whole cents per kg., those from all other sources (JKN, BSI, Kollf and Van Binsbergen) in cents per 100 kg. 
55: average of values for Virginia, Kentucky and Maryland tobacco (Posthumus, Prijsgeschiedenis I series 
86, Mees en Moens and CBS (Prijzen). 
57: broad index based on Posthumus (Prijsgeschiedenis I series 96-7) and the consumer price series for red 
wine (119). 
60: broad average of wholesale and institutional prices (cf. notes to Appendix table C.4) standardized to 
imported maatkool (‘Newcastle’ and ‘Ruhr’ maatkool per ton) and ‘smeekool’ and ‘tout venant’ as of 1901 
(CBS, Prijzen); volume to weight conversions use parallel observations from the same source where 
available, 12.5 hectolitres per ton without such information, cf. Teijl, ‘Brandstofaccijns’.  
61: broad average using market and wholesale prices. 
62: single series based on firewood purchases by the Tichelaar ceramics works. 
64: this series denotes the average of all collected values on the cost of raw inputs in the woollen textile 
industry (Leiden and Tilburg), supplemented with the average of five series from Posthumus for 1802-5 
(Prijsgeschiedenis I series 112-6), linked to the absolute level of the industry series through parallel 
observations for 1800-1 and 1806-8. 
65: broad average of values in trade (Mees en Moens, SSJB, BSI, JKN), corporate records (Blijdenstein) and 
series from Posthumus (Prijsgeschiedenis I series 119, 121-2). 
67: from 1901 the average price of 9 types of imported hides from CBS, Prijzen. 
70-2: chained indices of yarn prices in textile manufacturing and institutional purchase records (data 
appendix C). 
73: chained indices of prices at paper works De Schoone Haas, purchase records of the Leiden civil service 
and the CBS wholesale price statistic (Prijzen; all data appendix C). 
74: average of prices for various types of bar iron from Posthumus (Prijsgeschiedenis I series 168), Mees en 
Moens, the BSI, company records and the central navy shipyard (data appendix C); as of 1901 the 
average of 6 types of shaped iron from the CBS wholesale price statistic (Prijzen). 
74: average of prices for bar- en sheet copper, see data appendix C. 
76: average of prices for English tin and East-Indian tin from Posthumus (Prijsgeschiedenis I series 178-9), 
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for East-Indian (Banca and Billiton) tin from the BSI, the JKN and the Mees en Moens records, and for 
average annual purchases by the Tichelaar ceramics works. 
87: timber prices standardized to sawn pine measuring 2.5 and 3 by 7 thumb English size of unsorted 
length (based on Middelhoven ‘Veilingen’). 
99-100: sales prices for estrik tiles from the Tichelaar ceramics works. 
 
C. Consumer (bread assizes, institutional and retail) 
101-103: overlapping averages of bread assizes (up to 1865), institutional prices and bread factory prices 
(data appendix F). 
109: fresh butter only (not preserved, data appendix F). 
111: gort, exact product specifications vary (data appendix F). 
116: unlike wholesale prices, the institutions do not specifiy the type of coffee; retail prices (six locations, 
as of 1893) distinguish between ‘Java’, ‘Santos’, ‘Preanger’, ‘Sumatra’and two types of ‘African’ coffee the 
unweighted average was used (data appendix F). 
117: as for coffee, with only the Veenhuizen institutions distinguishing ‘Java’ rice; retail prices distinguish 
‘prime’ and ‘oridinary’ qualities of Java rice (data appendix F). 
118: as for coffee, with only the Veenhuizen institutions distinguishing ‘Congo’ tea; retail prices 
distinguish ‘Souchon tea’, ‘Congo tea’, ‘Orange Pecco tea’ and ‘gunpowder tea’ (data appendix F). 
119: standardized to the quality of red wine used by the dominant source, the ‘s-Hertogenbosch Groot 
Ziekengasthuis (1827-1901, data appendix F); other series from the Leiden Holy Ghost orphanage and the  
Utrecht Bartolomeï hospital. 
125: in their price quatations the institutions both refer to ‘rape-oil’ and patentolie, the latter is the Dutch 
designation for filtered rape-oil according to the sulphuric-acid based process invented by Thénard in 
1802 (data appendix F). 
127: 1802-3 wholesale prices from Posthumus (Prijsgeschiedenis I series 211). 
128: refers to quotations for traditional, soft soap only (not Bristol or Marseilles soap). 
130: average of all quotations for ‘white’ (refined) or ‘melis’ (bread) sugar (data appendix F). 
131: average of all quotations for brown- and yellow, caster or ‘soft’ sugar (data appendix F). 
134: based on Posthumus (Prijsgeschiedenis I series 46). 
136: single series for firewood from the Middelburg welfare institutions only (data appendix F). 
138-140: constructed from prices for all types of cotton-, woollen- and linen textiles specified by the 
institutional and company records, chained on the basis of their overlapping observations (data 
appendices C and F). 
141: as of 1818 the unweighted average of 141 and 143, before 1818 based on the series for mixed textiles 
purchased by the Groingen welfare institutions compiled by by Paping (Handvol Stuivers). 
142: chained indices based on the mixed sources as specified separately in data appendix F. 
143: based on consumer items (plates and faience) produced by the Tichelaar and Regout works (data 
appendix C). 
144: chained indices based on prices for series for cutlery and screws at Veenhuizen (data appendix F), 
and two types of nails purchased by Groningen welfare institutions (up to 1860, Paping, Handvol 
Stuivers).
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A. Agricultural market prices 

 
 1 2 3 4 5 6 7 8 

year wheat rye barley buck- oats potatoes horse tick 
    wheat   beans beans 

 100 l. 100 l. 100 l. 100 l. 100 l. 100 l. 100 l. 100 l. 

1800 13.64 9.37 5.61 7.76 4.79 1.57 6.97  
1801 15.46 10.23 7.60 9.31 4.08 1.69 8.41  
1802 14.35 9.59 7.15 7.84 3.83 1.56 7.76  
1803 11.96 9.55 6.21 8.73 4.04 1.47 9.31  
1804 10.79 6.99 5.44 6.66 3.05 1.26 7.41  
1805 14.54 9.06 6.23 6.28 3.50 1.41 7.47  
1806 11.89 8.68 5.78 7.18 3.73 1.50 6.52  
1807 10.52 8.44 6.29 8.12 2.78 1.26 6.55  
1808 9.62 6.45 5.84 7.68 3.47 1.07 6.61  
1809 8.98 5.72 4.63 5.15 3.73 1.53 5.78  
1810 9.90 5.41 4.33 5.10 3.24 1.87 4.67  
1811 10.82 6.56 4.72 5.10 3.27 1.63 5.17  
1812 16.23 11.16 6.96 7.61 3.25 1.80 7.21  
1813 14.05 8.89 6.63 7.13 3.79 2.16 7.98  
1814 9.51 6.08 4.44 5.28 4.66 1.17 5.62  
1815 9.03 6.13 4.31 5.48 3.61 1.44 5.18  
1816 14.00 9.58 7.21 10.26 3.66 3.01 5.39  
1817 19.88 11.99 8.75 12.42 5.74 3.82 9.52  
1818 13.99 9.28 7.73 8.16 4.05 2.38 7.81  
1819 9.34 7.00 5.94 6.66 4.43 1.84 8.37  
1820 7.85 5.52 4.35 5.61 2.98 1.91 6.74  
1821 7.06 4.04 3.04 4.12 1.83 1.37 4.59  
1822 6.57 3.81 2.86 3.16 1.83 1.69 2.82  
1823 6.24 4.59 3.39 3.76 2.58 1.83 5.08  
1824 4.56 3.09 2.56 3.02 1.65 1.06 3.46  
1825 5.07 3.41 3.13 3.40 2.27 1.50 3.38  
1826 5.96 4.51 3.50 3.99 2.57 1.79 4.05  
1827 7.05 5.99 4.12 4.56 3.50 1.82 7.33  
1828 8.22 5.49 3.86 3.94 2.63 1.38 4.54 4.98 
1829 10.52 5.56 4.21 4.31 2.76 1.95 4.82 5.52 
1830 9.26 5.93 4.18 6.23 2.89 2.58 5.29 5.70 
1831 10.89 7.10 4.69 6.31 3.03 2.07 5.01 5.62 
1832 9.46 6.45 4.62 5.61 2.97 1.54 4.59 5.31 
1833 6.94 5.17 3.46 4.23 2.50 1.26 3.74 4.10 
1834 5.81 4.27 3.08 3.62 2.23 1.39 4.21 4.63 
1835 5.71 4.44 3.45 4.35 2.29 1.71 3.74 4.20 
1836 6.04 4.67 3.84 4.65 2.32 1.64 4.24 4.75 
1837 6.55 4.82 3.56 4.21 2.38 1.34 4.50 4.76 
1838 8.75 6.05 3.95 4.71 2.41 1.67 4.57 4.91 
1839 10.46 6.52 4.67 5.65 2.85 1.84 5.27 5.71 
1840 9.40 5.93 5.16 5.82 3.42 1.70 6.43 7.03 
1841 8.44 5.84 4.35 5.70 2.90 1.66 5.86 6.18 
1842 9.45 6.44 4.46 6.34 2.82 2.01 5.93 6.35 
1843 7.83 6.33 4.34 5.81 2.77 1.49 4.96 5.41 
1844 7.31 5.00 4.09 4.78 2.49 1.23 4.70 5.07 
1845 7.75 6.31 4.70 6.28 2.84 2.70 6.31 7.05 
1846 9.98 8.45 5.15 7.38 3.53 3.62 6.95 7.04 
1847 14.39 10.72 7.46 8.92 4.82 3.76 9.39 9.77 
1848 8.10 5.32 4.04 5.09 3.01 2.26 5.02 5.67 
1849 7.72 4.48 3.55 4.34 2.39 1.86 4.84 5.49 
1850 7.29 4.88 3.75 4.72 2.49 1.84 4.50 5.24 
1851 7.29 5.81 4.15 5.39 3.01 2.28 5.29 5.76 
1852 8.50 6.76 4.96 5.98 3.03 2.35 5.75 6.59 
1853 10.84 8.10 5.76 7.08 3.23 2.91 7.10 7.87 
1854 13.79 10.38 6.65 7.85 4.27 3.18 8.12 8.38 
1855 14.80 10.52 6.75 8.48 4.21 3.10 8.90 9.40 
1856 13.42 8.96 6.40 8.01 3.75 2.70 7.66 8.33 
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 1 2 3 4 5 6 7 8 
year wheat rye barley buck- oats potatoes horse tick 

    wheat   beans beans 

 100 l. 100 l. 100 l. 100 l. 100 l. 100 l. 100 l. 100 l. 
1857 10.09 6.84 6.36 7.18 3.50 2.35 6.63 7.56 
1858 8.48 6.34 5.52 6.21 3.90 2.08 7.71 8.22 
1859 8.47 6.27 5.15 5.54 3.70 2.13 7.33 8.28 
1860 10.53 7.04 6.00 7.14 4.05 3.09 7.11 8.74 
1861 10.78 7.28 6.13 7.18 3.80 3.72 7.75 8.80 
1862 10.18 7.46 5.64 6.58 3.75 2.47 7.53 8.11 
1863 9.09 6.78 5.07 5.98 4.00 1.93 6.47 7.11 
1864 8.22 5.97 4.96 6.39 4.05 1.94 6.45 7.05 
1865 8.21 6.12 4.94 5.79 4.00 1.94 6.50 7.07 
1866 9.75 6.78 5.94 6.15 4.40 2.72 8.18 8.52 
1867 13.06 9.11 7.20 7.62 4.40 3.23 8.19 10.03 
1868 12.15 9.08 7.01 8.13 4.55 2.61 9.02 9.98 
1869 9.45 7.66 6.12 7.43 4.55 2.49 8.11 8.78 
1870 9.80 7.22 6.19 7.38 4.25 2.80 7.90 8.29 
1871 11.63 8.11 6.80 7.55 4.30 3.17 8.60 9.05 
1872 11.50 7.57 6.00 7.19 3.85 2.82 7.74 8.11 
1873 12.37 8.40 6.99 7.96 4.60 2.61 8.29 8.69 
1874 11.16 8.19 7.29 7.84 4.75 2.55 8.64 8.93 
1875 9.30 7.49 6.88 7.52 4.85 2.39 8.85 8.87 
1876 10.02 7.62 6.44 7.07 4.65 3.15 8.81 9.63 
1877 11.90 8.27 6.66 7.01 4.20 3.55 8.16 8.31 
1878 10.08 7.01 6.59 6.61 4.90 3.55 8.16 8.31 
1879 9.84 6.77 6.28 6.69 4.55 4.23 7.64 8.45 
1880 10.21 7.64 5.98 7.05 5.50 3.47 8.18 9.03 
1881 9.91 8.32 5.98 6.88 4.55 3.27 7.91 8.57 
1882 9.46 7.16 5.97 6.61 4.15 3.31 7.04 8.47 
1883 8.85 6.57 5.50 6.43 3.55 3.22 7.36 8.10 
1884 8.01 6.18 5.34 5.97 3.65 2.34 6.98 7.67 
1885 7.40 5.56 5.01 6.22 3.75 2.21 6.66 6.78 
1886 7.18 5.01 4.50 6.15 3.45 2.38 6.37 6.54 
1887 7.17 4.59 4.57 5.40 3.20 2.45 6.17 6.18 
1888 7.05 4.57 4.59 5.64 2.55 2.68 6.13 6.25 
1889 7.03 4.81 4.67 5.36 3.45 2.57 6.10 6.69 
1890 7.33 5.42 4.89 5.76 3.60 2.60 6.12 6.78 
1891 8.52 7.46 5.45 6.83 3.60 3.57 7.13 7.25 
1892 7.07 6.23 4.94 6.02 3.50 2.34 6.30 6.38 
1893 6.00 4.96 4.17 5.45 3.45 1.99 5.87 5.74 
1894 5.06 4.09 3.75 5.10 2.60 2.47 5.63 5.68 
1895 5.40 3.95 3.72 4.92 2.45 2.21 5.43 5.60 
1896 5.94 3.94 3.95 4.61 2.75 2.08 5.40 5.75 
1897 6.88 4.38 4.14 4.80 3.10 2.43 5.74 5.97 
1898 7.28 5.21 4.73 5.56 3.00 2.57 6.47 6.67 
1899 6.28 5.27 4.80 5.84 2.95 2.20 6.21 6.62 
1900 6.23 5.27 4.80 5.99 3.05 2.07 6.39 6.86 
1901 6.33 5.08 4.86 6.37 3.65 2.30 6.55 7.02 
1902 6.46 5.30 4.79 6.11 3.05 2.28 6.91 7.53 
1903 6.41 5.13 4.51 5.55 2.80 2.66 6.42 6.92 
1904 7.02 5.14 4.61 5.71 3.00 2.78 6.31 6.77 
1905 7.38 5.37 4.74 5.90 3.30 2.59 6.75 7.31 
1906 6.91 5.47 4.82 5.82 3.55 2.57 7.42 7.55 
1907 7.70 6.37 5.32 6.47 3.70 2.54 7.02 7.38 
1908 7.83 6.25 5.38 6.94 3.25 2.58 7.30 8.28 
1909 9.11 5.95 5.12 6.50 3.70 2.73 7.88 8.80 
1910 7.73 5.29 4.72 6.33 3.05 3.00 7.78 9.75 
1911 7.93 5.52 5.18 6.95 3.55 3.12 8.15 9.70 
1912 8.20 6.32 6.06 6.81 4.40 2.85 8.02 8.68 
1913 7.79 5.52 5.42 7.36 3.65 2.57 8.54 9.17 
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 9 10 11 12 13 14 15 16 
year navy green yellow cole lin- flax sugar   madder 

 beans peas peas seed seed  beets  

 100 l. 100 l. 100 l. 100 l. 100 l. 100 kg. 1000 kg. 100 kg. 

1800 20.50 12.05 14.37 14.31 8.67 54.4 11.08 51.3 
1801 23.00 15.83 17.24 13.67 11.20  10.50 53.9 
1802 24.00 12.82 11.60 12.16 11.42  10.00 53.6 
1803 23.00 11.44 10.73 18.73 12.50  12.30 47.4 
1804 17.00 11.08 9.73 17.31 10.88  10.54 34.4 
1805 16.00 10.08 11.05 14.06 10.64  10.76 34.4 
1806 15.00 9.30 9.84 9.97 10.97  18.94 34.4 
1807 14.50 12.31 16.26 8.90 12.17  26.64 43.5 
1808 13.00 11.33 16.08 11.49 15.81  27.26 36.4 
1809 14.00 12.15 12.07 13.99 17.28 96.2 29.70 55.2 
1810 17.00 8.82 8.48 14.29 15.77  26.62 43.8 
1811 15.40 10.44 9.10 11.41 13.67  32.76 41.5 
1812 11.29 10.53 10.46 9.21 13.25  19.20 36.4 
1813 14.40 15.16 11.97 11.36 11.04  25.00 36.4 
1814 11.92 10.41 9.84 8.34 9.54 35.4 18.88  
1815 10.85 8.75 8.27 9.30 10.22  14.72  
1816 21.53 14.61 15.92 13.56 12.75  14.40  
1817 28.50 19.26 16.86 15.05 11.81  14.10  
1818 18.45 13.25 12.15 14.95 13.34  13.74 75.2 
1819 12.77 12.88 9.92 12.79 11.94  13.04 72.9 
1820 10.38 10.65 12.04 13.78 10.59  12.88  
1821 9.04 6.26 6.82 7.55 6.89    
1822 8.23 6.44 10.31 6.11 6.71    
1823 7.04 7.01 8.00 5.39 5.77    
1824 6.02 4.89 5.58 4.86 6.34 47.1  36.0 
1825 6.33 6.06 6.48 6.59 6.95 46.9  31.0 
1826 6.46 6.61 6.64 6.25 6.87 51.5  28.0 
1827 7.56 8.62 9.58 9.19 7.49 56.3  30.0 
1828 6.38 6.43 7.76 8.83 7.71    35.4 
1829 7.53 7.88 9.31 11.33 8.86   40.3 
1830 10.30 8.32 9.24 13.34 8.93   69.8 
1831 8.74 8.69 9.56 8.70 8.50    70.9 
1832 8.67 7.82 8.76 9.23 8.43   59.8 
1833 7.31 6.03 6.69 10.44 9.21   52.0 
1834 7.08 6.80 9.25 11.75 10.14   42.4 
1835 7.85 7.67 8.09 11.50 11.69   32.3 
1836 8.10 6.33 7.40 13.29 11.16   28.0 
1837 7.95 6.28 6.63 8.05 8.52   17.0 
1838 9.08 6.67 7.73 10.86 8.58   29.5 
1839 9.47 8.01 9.18 8.68 8.53   41.0 
1840 9.55 9.30 9.65 11.89 9.69   40.1 
1841 10.32 8.00 9.17 13.22 10.32   44.0 
1842 9.82 8.73 9.48 12.35 10.38   47.0 
1843 8.29 7.16 7.66 9.28 9.03   53.0 
1844 6.88 6.05 7.10 8.84 8.16   63.0 
1845 13.47 11.03 14.26 10.74 10.20   54.5 
1846 12.77 11.55 12.49 9.65 9.99 50.0 8.00 40.0 
1847 14.54 13.41 13.52 11.45 10.76 52.0 8.00 30.0 
1848 8.85 8.70 8.94 9.74 8.76 47.0 7.00 22.0 
1849 7.75 6.42 7.27 11.32 8.46 49.0 7.00 25.5 
1850 6.99 6.21 7.11 9.60 9.25 51.0 7.00 32.0 
1851 9.29 8.05 8.74 9.63 9.34 49.5 7.00 32.5 
1852 10.58 9.26 10.35 9.57 9.51 52.4 10.00 36.6 
1853 11.85 11.17 12.61 11.40 10.68 53.7 14.00 45.3 
1854 13.32 11.31 12.66 12.32 11.54 52.3 10.00 51.6 
1855 14.18 12.00 13.23 16.99 14.56 49.6 10.00 36.6 
1856 11.57 9.88 11.06 14.89 10.89 60.0 9.00 46.0 
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 9 10 11 12 13 14 15 16 
year navy green yellow cole lin- flax sugar   madder 

 beans peas peas seed seed  beets  

 100 l. 100 l. 100 l. 100 l. 100 l. 100 kg. 1000 kg. 100 kg. 

1857 12.25 9.88 11.26 14.84 11.50 58.8 8.00 52.0 
1858 12.55 12.26 15.23 13.42 11.87 75.0 9.00 46.0 
1859 10.50 11.09 12.27 10.96 9.81 72.8 9.00 52.0 
1860 13.20 12.24 13.52 11.14 10.69 80.0 11.00 55.0 
1861 12.37 12.58 13.47 11.84 11.89 65.0 12.00 50.0 
1862 10.91 9.98 10.32 13.40 14.23 80.0 11.00 40.0 
1863 9.04 8.05 9.07 13.49 11.89 85.0 7.00 37.0 
1864 11.80 7.47 8.53 12.49 11.90 70.0 8.00 34.0 
1865 12.49 10.03 12.14 12.31 11.33 70.0 9.00 38.0 
1866 12.52 11.59 14.61 12.82 11.82 78.0 11.00 33.0 
1867 12.16 12.03 14.58 11.23 12.43 70.0 10.00 40.0 
1868 14.36 11.56 12.84 11.08 14.14 92.5 8.75 53.0 
1869 13.06 11.02 12.31 12.20 12.17 65.0 9.25 60.0 
1870 12.52 10.67 11.19 14.23 12.36 65.0 9.60 56.5 
1871 15.10 11.54 12.89 15.48 13.10 78.0 11.00 57.0 
1872 13.11 10.34 11.62 13.02 12.82 78.0 13.06 55.0 
1873 13.06 10.66 11.26 12.11 13.38 78.0 13.49 42.6 
1874 14.30 11.41 11.46 11.03 12.78 97.5 12.72 51.1 
1875 14.57 12.37 16.02 12.02 11.52 105.0 12.12 49.8 
1876 16.63 12.54 17.54 12.92 12.06 87.0 12.88 26.3 
1877 17.18 11.22 13.79 13.71 11.46 60.0 12.23 37.8 
1878 13.54 10.17 11.21 12.19 11.50 66.0 14.44 36.6 
1879 18.05 11.99 11.92 9.95 10.56 80.0 12.80 26.8 
1880 15.04 11.43 11.48 10.18 10.74 68.5 13.12 35.1 
1881 14.25 10.70 10.93 11.07 10.33 58.0 11.81 36.3 
1882 12.25 9.94 10.53 10.99 9.86 50.5 12.22 33.8 
1883 14.25 10.21 10.81 12.25 9.32 53.8 12.74 41.6 
1884 13.25 9.12 9.60 10.59 9.35 79.6 12.62 41.8 
1885 12.50 8.67 9.15 8.80 10.41 73.6 11.42 33.3 
1886 12.63 8.80 9.83 7.65 8.90 76.0 11.17 25.1 
1887 10.75 7.99 9.61 8.16 8.34 82.5 10.59 24.3 
1888 14.50 8.57 11.90 8.65 8.26 96.8 11.64 32.2 
1889 9.50 8.21 11.99 11.28 8.26 72.0 13.40 23.3 
1890 12.50 9.07 10.83 9.58 8.34 64.3 12.86 35.3 
1891 14.00 10.53 12.57 9.37 8.85 62.5 12.61 58.3 
1892 9.50 9.01 10.25 8.83 9.86 62.5 11.66 45.3 
1893 9.25 8.50 8.00 8.11 9.94 78.5 12.10 22.8 
1894 12.00 8.19 8.42 7.89 9.55 80.3 12.40 19.9 
1895 11.50 8.23 8.00 6.69 7.49 78.6 11.08 17.6 
1896 10.50 7.52 8.84 7.83 7.93 62.5 11.02 16.9 
1897 10.00 7.43 8.94 10.18 8.85 50.0 10.77 17.1 
1898 11.00 8.08 10.70 7.92 7.77 50.0 10.67 21.3 
1899 10.50 7.89 10.51 7.88 9.55 55.0 11.71 23.5 
1900 12.00 9.28 10.05 10.20 11.00 79.5 10.95 27.7 
1901 11.75 9.36 9.75 9.34 11.26 61.7 10.54 33.8 
1902 11.15 9.64 10.00 8.50 10.15 69.7 10.43 36.0 
1903 13.45 8.33 9.42 6.84 7.25 76.3 10.37 38.0 
1904 11.00 7.99 9.04 7.81 6.41 76.9 11.16 38.0 
1905 15.25 7.89 8.93 8.43 8.34 71.0 12.08  
1906 15.90 8.57 10.50 10.60 8.68 73.3 12.10  
1907 14.70 8.55 10.48 11.74 8.77 65.7 11.12  
1908 10.80 9.63 11.81 11.75 10.35 67.8 12.41  
1909 13.55 12.05 14.78 8.47 9.72 74.1 12.96  
1910 13.50 13.20 16.19 8.52 11.92 93.1 13.56  
1911 16.18 15.10 18.51 9.27 11.82 97.8 13.39  
1912 16.00 12.54 15.37 10.24 15.03 96.8 13.52  
1913 12.76 9.09 11.14 9.85 11.08 84.1 12.00  



 National price tables       717 
 
 

 17 18 19 20 21 22 23 24 25 
year chicory hemp inland mustard- hemp- linseed rape hay straw 

   tobacco seed seed cakes cakes   

 1000 kg. 1000 kg. 100 kg. 100 l. 1000 kg. 100 pcs 1000 pcs. 1000 kg. 1000 kg. 

1800  322.6 65.6 11.00 65.3 12.10 84.00   
1801  366.6 48.8  74.2     
1802  386.5 42.9 12.10 78.2     
1803  319.1 49.3 11.55 64.6     
1804  329.0 48.6 8.80 66.6     
1805  377.8 48.6 11.00 76.4   69.00   
1806  369.1 48.6 22.00 74.7     
1807  350.5 48.6  70.9     
1808   76.9 11.55      
1809  176.3  11.00 56.7   21.93 20.24 
1810   62.4 8.80      
1811   76.9     21.74 16.90 
1812        21.53 19.25 
1813       55.00 27.05 19.15 
1814  263.2  12.65 53.3 10.05 58.40 29.53 19.80 
1815  280.5  9.35 56.8 9.93 53.67 26.90 20.38 
1816  343.8   69.6 9.67 60.08 38.11 24.23 
1817  390.6   79.0 11.81 78.80 34.90 22.91 
1818  391.3  14.30 79.2 10.13 75.10 22.21 16.79 
1819    14.03  11.05 69.00 24.89 17.04 
1820   20.9 6.33  10.13 65.50 24.43 17.35 
1821   15.7 6.05  6.94 39.00 18.31 15.66 
1822   22.1 6.60      16.86 14.12 
1823  226.8 17.9  72.9 7.00 35.00 20.29 13.71 
1824   15.6   7.00 52.25 14.65 9.98 
1825   18.8   8.32 44.75 16.44 9.67 
1826   18.5       20.14 10.55 
1827   17.8       22.24 14.81 
1828  218.2 14.9  70.2 8.02 51.92 19.13 13.25 
1829  251.9 24.0  81.0 7.73 59.00 28.97 15.09 
1830  260.7 28.5  83.8 7.63 66.15 27.99 15.96 
1831  258.8 32.5  83.2 7.73 61.88 22.88 16.69 
1832  248.7 30.7  80.0 8.94 54.10 26.38 18.56 
1833  289.3 31.3  93.0 8.84 51.42 28.71 17.43 
1834   29.8   8.73 54.88 25.84 17.29 
1835   35.0   8.92 60.67 24.43 17.81 
1836   28.0 8.00  8.13 59.46 21.44 13.55 
1837   32.8 7.00  8.87 57.75 21.21 14.38 
1838   35.0 9.00  8.88 63.40 22.70 16.00 
1839   42.3 9.00  9.08 66.71 23.17 16.41 
1840   44.6 10.00  9.69 69.38 19.84 15.94 
1841   41.5 12.00  10.15 79.08 22.63 16.16 
1842   44.8 12.00  9.35 75.13 30.20 18.49 
1843   35.4 13.00  8.05 58.42 24.99 17.08 
1844   44.1 8.00  8.08 55.92 18.17 15.14 
1845   44.2 9.00  9.38 67.92 22.17 16.55 
1846 16.00 330.0 52.2 11.25 106.0 10.48 69.13 24.88 17.29 
1847 18.00 350.0 43.8 10.50 110.0 11.79 77.58 24.26 17.59 
1848 14.00 280.0 36.0 10.25 92.0 9.21 64.42 22.49 14.94 
1849 15.00 310.0 41.2 7.75 96.0 8.15 56.25 18.83 14.27 
1850 15.00 330.0 47.7 11.00 101.0 7.96 57.13 18.58 13.68 
1851 16.00 360.0 46.6 11.25 106.0 9.58 57.79 21.39 13.98 
1852 14.00 390.0 43.6 11.50 115.0 9.64 63.58 20.44 13.45 
1853 18.00 350.0 48.5 15.67 115.0 11.42 75.33 22.34 13.59 
1854 18.00 275.0 42.2 16.83 123.2 13.14 84.46 20.74 12.64 
1855 20.00 380.0 49.1 22.67 143.3 14.46 97.42 27.53 10.74 
1856 14.00 300.0 52.5 25.17 137.5 12.46 99.25 27.00 15.61 



 
 

718       Data appendix H 
 
 

 17 18 19 20 21 22 23 24 25 
year chicory hemp inland mustard- hemp- linseed rape hay straw 

   tobacco seed seed cakes cakes   

 1000 kg. 1000 kg. 100 kg. 100 l. 1000 kg. 100 pcs 1000 pcs. 1000 kg. 1000 kg. 

1857 15.00 325.0 47.9 24.50 110.7 12.83 87.29 25.00 21.00 
1858 19.00 310.0 32.0 16.17  12.77 85.67 19.10 21.04 
1859 19.00 320.0 24.3 21.08  10.85 71.79 22.80 15.82 
1860 17.00 316.0 20.8 18.50  12.38 72.50 26.30 14.79 
1861 14.50 345.0 31.0 18.00 84.0 13.76 87.25 23.40 15.60 
1862 15.00 341.0 47.0 19.67 98.0 13.17 91.25 23.00 13.92 
1863 19.00 366.0 44.5 19.00 102.0 11.94 76.54 28.10 12.62 
1864 18.00 406.0 44.5 14.17 201.0 11.92 79.21 24.10 12.60 
1865 17.20 396.0 40.6 16.67 102.0 12.19 87.00 26.90 12.88 
1866 13.50 496.0 36.0 20.75 113.0 12.32 82.75 30.80 13.02 
1867 18.50 386.0 28.0 20.00 98.0 13.13 83.33 29.70 13.88 
1868 19.50 436.0 34.0 19.50 84.0 13.42 90.54 28.70 14.18 
1869 17.50 466.0 37.8 20.50 113.0 13.38 98.33 30.40 14.14 
1870 16.00 400.0 37.0 18.50 88.0 12.88 104.25 30.10 13.61 
1871 24.00 345.0 44.0 21.83 117.0 14.43 111.50 28.60 15.25 
1872 21.00 410.0 53.0 20.83 106.0 13.12 91.25 28.10 13.87 
1873 12.00 396.0 55.5 19.42 101.0 12.93 95.17 33.90 13.67 
1874 20.00 341.0 49.5 16.08 135.0 14.13 101.96 34.10 14.93 
1875 17.00 406.0 47.5 18.68 122.0 13.92 108.54 32.50 10.25 
1876 16.00 436.0 40.0 23.08 109.0 13.98 108.71 27.90 15.57 
1877 13.00 396.0 36.0 17.31 106.0 13.56 106.88 26.40 12.61 
1878 16.00 406.0 33.0 20.73 127.0 11.94 100.33 28.10 13.43 
1879 15.00 503.0 35.0 20.57 126.0 11.72 89.75 20.60 8.19 
1880 15.00 436.0 37.0 20.24 124.0 13.10 97.54 32.00 16.50 
1881 16.00 446.0 36.5 18.78 115.0 12.71 99.29 35.60 28.00 
1882 12.00 456.0 38.0 16.65 102.0 10.96 97.50 26.80 13.61 
1883 8.00 446.0 47.0 17.14 105.0 11.05 98.08 29.40 16.57 
1884 13.00 496.0 50.0 17.31 106.0 11.35 98.42 32.60 17.91 
1885 11.00 476.0 27.0 16.82 103.0 10.46 79.75 19.50 10.44 
1886 8.00 281.0 43.0 15.02 92.0 10.44 76.75 26.22 9.32 
1887 10.00 318.0 25.0 13.88 85.0 9.38 72.42 26.09 9.21 
1888 11.00 385.0 28.5 14.53 89.0 9.52 82.71 26.62 25.50 
1889 10.00 396.0 25.5 10.56 92.0 10.40 81.27 27.43 9.50 
1890 10.00 346.0 19.0 11.56 84.0 10.23 72.96 26.67 8.50 
1891 11.00 346.0 20.0 11.54 106.0 10.83 71.90 27.54 10.50 
1892 13.00 376.0 32.0 15.56 114.0 10.80 76.60 28.45 12.50 
1893 13.00 396.0 24.0 15.90 114.0 9.82 68.13 28.26 11.50 
1894 9.00 366.0 27.0 12.30 106.0 8.96 62.00 25.65 11.50 
1895 7.00 342.0 28.0 7.47 100.0 7.49 52.50 24.60 8.50 
1896 6.00 287.0 33.0 8.95 91.0 7.17 48.42 25.54 9.00 
1897 6.00 273.0 30.0 12.60 94.0 8.98 64.46 25.00 17.00 
1898 13.00 344.0 27.0 12.76 112.0 8.79 73.21 25.27 8.50 
1899 13.00 344.0 21.0 12.77 112.0 10.28 81.61 26.97 6.25 
1900 16.03 344.6 25.0 15.53 136.2 11.84 94.00 28.25 11.50 
1901 15.42 334.3 27.0 14.21 124.6 12.12 96.22 37.20 6.20 
1902 15.31 342.9 24.0 10.51 92.2 10.93 86.74 25.50 20.50 
1903 16.67 337.5 28.0 8.46 74.2 7.41 58.81 34.21 11.25 
1904 15.04 356.7 30.0 9.59 84.1 7.50 59.53 33.98 8.60 
1905 15.42 385.0 36.0 11.92 104.6 9.20 73.02 43.50 18.55 
1906 14.96 413.8 46.0 14.50 127.2 8.90 70.64 33.75 20.20 
1907 14.71 372.5 36.0 16.83 147.6 8.68 68.89 28.00 17.87 
1908 15.29 257.5 36.0 13.17 115.5 9.41 71.00 32.00 11.92 
1909 15.21 270.0 40.0 13.58 119.1 9.71 65.00 54.00 9.58 
1910 17.13 296.3 49.0 12.20 107.0 10.12 55.00 26.00 18.40 
1911 19.21 274.2 42.0 12.70 111.4 10.61 65.00 32.00 16.00 
1912 19.46 333.8 37.0 14.11 123.8 10.85 65.00 30.00 15.00 
1913 15.50 343.8 40.0 13.23 116.0 9.03 65.00 27.00 14.00 
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 26 27 28 29 30 31 32 33 34 
year butter cheese beef veal pork lamb mutton eggs raw wool 

          

 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 pcs. 100 kg. 

1800 81.6 36.1 43.8 51.9 80.7   1.80  
1801 74.9 33.5 44.5 62.4 85.5   2.06  
1802 104.2 46.7 43.1 60.5 69.8   1.81  
1803 95.6 42.8 45.3 63.6 63.7   2.25  
1804 90.4 40.5 49.3 69.3 67.9   2.00  
1805 79.5 35.6 51.5 72.4 68.4   1.50  
1806 82.5 36.9 41.8 58.7 49.4   1.50  
1807 77.3 34.6 40.4 56.8 52.6   1.50 121.0 
1808 76.8 34.4 41.8 58.7 49.1   1.50 103.0 
1809 72.8 32.6 45.5 76.4 57.4 60.4 46.6 1.56 79.0 
1810 79.0 35.4 60.4 70.3 50.7 50.0 39.4 1.55 79.5 
1811 73.7 33.0 45.3 60.4 47.5 40.6 42.8 1.58 107.0 
1812 59.0 26.4 39.0 60.4 48.7 40.6 40.3 1.95 116.1 
1813 62.3 27.9 41.1 46.9 49.0 42.5 36.9 1.88 133.3 
1814 83.3 35.4 42.4 53.2 54.5  46.5 2.14 118.1 
1815 84.7 38.8 46.0 54.7 54.4  46.2 2.22 108.9 
1816 74.3 35.5 38.2 45.1 54.9 45.7 42.5 1.72 137.9 
1817 86.8 40.6 50.0 66.2 71.9 53.5 49.9 2.22 144.0 
1818 87.1 39.8 47.9 44.7 67.9 51.7 48.9 2.17 103.2 
1819 76.5 39.3 43.6 40.2 59.6 52.7 47.5 1.99 155.0 
1820 73.8 36.6 41.0 36.7 52.0 47.0 46.4 2.00 103.0 
1821 63.9 34.0 38.7 47.1 44.9 41.2 41.6 1.62 75.0 
1822 52.9 26.3 30.8 36.0 35.1 36.1 35.8 1.37 110.0 
1823 57.0 29.5 29.3 26.4 39.8 35.4 34.9 1.61 80.0 
1824 53.5 31.0 28.5 27.7 36.7 30.5 26.0 1.26 65.0 
1825 66.2 34.0 35.0 39.2 41.9 37.7 29.9 1.40 100.0 
1826 66.4 32.7 36.7 37.3 43.8 36.5 32.2 1.31 75.0 
1827 68.9 30.9 36.2 35.4 45.2 35.2 31.6 1.56 53.8 
1828 59.6 31.7 35.5 38.6 47.8 36.7 33.1 1.38 75.0 
1829 62.9 29.5 36.4 39.2 49.0 35.3 32.4 1.50 67.0 
1830 81.7 32.1 41.3 45.2 55.9 39.6 36.3 1.60 77.0 
1831 80.8 33.8 45.7 50.4 63.4 45.0 39.4 1.88 109.0 
1832 74.5 31.9 50.4 48.4 62.5 47.1 39.2 1.63 117.5 
1833 67.7 28.7 46.1 46.9 54.2 46.5 37.8 1.75 117.0 
1834 66.6 28.1 41.4 45.1 47.4 38.3 34.7 1.50 129.5 
1835 64.8 28.7 38.2 42.5 46.3 37.6 34.0 1.38 100.9 
1836 69.0 30.1 38.5 44.7 48.9 38.5 34.9 1.55 108.0 
1837 70.5 31.5 40.0 45.6 53.9 38.5 34.4 1.55 95.5 
1838 70.7 31.7 39.1 44.7 53.0 37.3 33.7 1.55 137.5 
1839 76.7 34.4 46.6 58.0 57.1 44.1 36.1 1.75 124.1 
1840 77.4 34.8 49.5 50.9 59.7 45.9 39.0 1.75 97.3 
1841 77.9 34.5 47.7 59.3 54.5 45.3 35.9 1.63 92.5 
1842 79.5 33.1 46.8 62.8 55.6 45.9 39.1 1.75 80.0 
1843 68.2 29.6 44.3 60.3 56.9 43.8 37.4 1.65 67.0 
1844 62.4 26.9 44.4 49.1 56.0 44.2 37.0 1.70 92.0 
1845 71.5 29.4 38.1 42.0 50.6 35.6 32.2 1.80 100.0 
1846 84.2 34.2 47.8 54.4 62.2 47.0 37.2 1.90 100.0 
1847 83.0 36.6 45.2 46.2 71.3 45.8 39.4 2.38 88.0 
1848 79.2 33.5 49.9 55.5 65.6 49.3 45.8 1.85 67.0 
1849 67.2 36.4 39.9 46.9 51.4 42.5 40.1 1.65 82.5 
1850 64.7 36.2 47.0 50.5 50.8 43.2 39.4 1.68 90.0 
1851 72.5 36.1 37.6 41.3 47.8 39.8 38.6 1.76 96.3 
1852 73.4 36.6 40.0 42.4 55.1 42.3 41.5 1.94 96.5 
1853 89.6 42.7 47.5 49.6 59.3 48.9 47.0 2.00 125.0 
1854 93.7 47.0 61.4 64.9 62.2 58.2 53.0 2.29 82.0 
1855 100.3 45.1 65.2 68.8 68.9 57.4 54.6 2.33 94.0 
1856 109.1 50.0 52.6 64.9 77.0 49.7 52.8 2.54 120.8 



 
 

720       Data appendix H 
 
 

 26 27 28 29 30 31 32 33 34 
year butter cheese beef veal pork lamb mutton eggs raw wool 

          

 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 pcs. 100 kg. 

1857 111.0 41.1 50.6 64.8 69.9 57.5 57.5 2.49 132.8 
1858 105.5 36.8 50.0 66.0 54.5 50.9 50.5 2.53 133.5 
1859 102.4 36.6 49.0 64.6 50.0 56.3 53.6 2.46 125.9 
1860 101.9 39.6 56.3 71.8 51.5 54.8 54.2 2.54 138.8 
1861 105.3 33.2 55.3 71.2 59.5 52.2 51.5 2.74 141.3 
1862 108.8 33.3 50.9 73.0 55.1 48.6 47.9 2.71 127.5 
1863 105.5 38.1 48.0 71.3 50.7 45.8 45.1 2.72 158.2 
1864 114.7 43.6 44.0 70.3 61.6 42.1 41.4 2.73 187.3 
1865 117.1 46.2 51.7 77.9 74.6 49.5 48.6 2.77 172.4 
1866 114.2 42.0 57.3 72.5 70.1 55.0 53.9 2.84 128.5 
1867 112.6 47.1 56.6 80.4 66.3 54.4 53.3 2.92 122.7 
1868 126.2 45.2 54.6 79.0 83.5 52.5 51.3 3.22 117.9 
1869 121.9 49.9 56.5 78.0 82.9 54.5 53.2 3.18 98.9 
1870 130.7 41.5 58.0 81.1 84.0 55.9 54.5 2.93 111.2 
1871 133.6 46.1 60.5 86.5 79.0 58.5 56.9 3.40 135.8 
1872 126.5 42.0 66.5 88.8 80.0 64.3 62.5 3.52 173.8 
1873 133.0 47.1 71.4 93.8 80.0 69.2 67.2 3.86 169.1 
1874 143.8 45.1 73.8 91.2 85.0 71.6 69.4 4.17 147.5 
1875 137.9 38.1 72.2 91.3 77.5 70.2 67.9 3.64 141.3 
1876 148.4 40.7 71.3 96.0 79.8 69.4 67.1 3.78 124.5 
1877 139.0 41.9 74.0 94.6 70.5 72.0 69.6 4.08 106.8 
1878 129.9 37.4 74.9 95.8 63.0 73.0 70.4 4.20 114.5 
1879 123.0 34.1 76.1 90.9 61.0 74.3 71.6 4.17 91.8 
1880 137.3 40.5 67.2 85.3 75.0 65.7 63.2 4.17 103.0 
1881 134.2 36.6 70.1 95.3 75.0 68.7 65.9 3.59 78.8 
1882 133.8 37.6 68.2 90.8 77.0 66.9 64.2 3.65 104.5 
1883 134.2 41.4 75.2 95.4 78.5 73.9 70.7 3.63 118.8 
1884 124.8 38.9 79.8 98.2 65.0 78.5 75.1 3.50 117.2 
1885 115.2 34.4 68.8 87.5 59.0 67.7 64.7 3.62 96.8 
1886 111.1 35.4 61.1 88.0 56.0 60.2 57.4 3.37 81.3 
1887 110.6 36.2 55.5 86.4 56.0 54.8 52.2 3.33 86.0 
1888 112.8 36.7 56.5 91.7 49.8 55.9 53.2 3.33 87.8 
1889 116.3 34.3 62.2 91.3 55.0 61.6 58.5 3.29 94.8 
1890 113.0 41.2 68.2 97.5 69.0 68.2 64.7 3.20 97.8 
1891 116.7 39.0 68.8 95.7 63.5 66.2 62.7 3.29 92.8 
1892 120.6 36.4 63.8 89.3 62.0 63.8 60.3 3.32 70.0 
1893 119.8 37.7 62.1 92.7 68.0 58.8 55.5 3.62 70.3 
1894 108.7 35.6 63.5 84.3 65.5 62.4 58.9 3.43 71.3 
1895 104.3 36.0 63.1 79.7 59.3 58.4 55.0 3.29 73.3 
1896 108.2 36.0 59.5 89.3 59.8 57.0 53.6 3.30 71.3 
1897 106.0 37.7 59.7 77.5 53.0 58.6 55.0 3.16 76.8 
1898 107.1 39.9 57.0 74.5 58.5 53.5 50.2 3.18 68.8 
1899 114.3 41.2 54.1 80.7 57.0 56.2 52.6 3.24 65.5 
1900 119.7 46.8 61.0 77.9 53.5 59.3 55.5 3.45 61.3 
1901 122.9 43.2 64.2 77.0 56.0 60.0 56.0 3.29 55.2 
1902 118.3 45.5 67.0 84.0 66.8 60.0 56.0 3.28 52.4 
1903 121.2 43.2 67.3 95.0 64.7 70.9 66.0 3.47 62.6 
1904 120.4 47.6 70.0 91.8 60.0 66.7 62.0 3.67 89.7 
1905 124.6 45.6 68.2 91.3 61.5 62.5 58.0 3.72 103.8 
1906 128.6 48.2 70.1 94.5 69.3 67.9 63.0 3.81 108.4 
1907 126.8 47.0 73.4 100.2 73.5 60.5 56.0 4.03 96.7 
1908 131.3 49.7 74.0 92.6 73.1 51.9 48.0 4.25 69.2 
1909 131.6 54.2 72.1 90.0 78.0 43.6 39.3 4.38 74.0 
1910 136.6 57.1 71.3 96.0 82.5 59.4 52.3 4.12 97.7 
1911 144.4 64.0 74.1 104.4 79.8 59.4 50.3 4.34 90.9 
1912 143.6 61.6 78.2 106.3 77.5 67.0 59.0 4.49 91.7 
1913 139.4 60.9 80.7 107.7 82.0 75.0 63.5 4.73 106.6 
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B. Wholesale and foreign trade 

 
 35 36 37 38 39 40 41 42 

year wheat rye Java rice linseed rapeseed raw melis imp. white 
 import import    sugar sugar sugar 

 Nl last Nl last 100 kg. 100 l. 100 l. 100 kg. 100 kg. 100 kg. 

1800 474.63 337.62 41.48 9.46 14.31 72.86 137.63 101.20 
1801 534.79 359.82 60.94 12.09 13.67 72.86 113.34 97.15 
1802 459.81 298.21 42.49 12.06 12.16 50.60 91.08 68.81 
1803 371.45 246.76 43.08 12.66 18.73 74.89 99.17 93.10 
1804 306.93 202.29 38.25 10.94 17.31 82.98 109.29 97.15 
1805 507.82 279.02 48.04 12.69 14.06 76.91 115.36 93.10 
1806 563.28 376.68 46.93 13.05 9.97 56.67 105.24 74.89 
1807 470.46 346.45 34.76 13.42 8.90 54.65  70.84 
1808 411.56 237.17 48.07 15.81 11.49 62.58 301.56  
1809 377.11 209.18   17.28 14.27    
1810 408.23 196.76 35.03 18.34 14.29  340.02 342.04 
1811 438.24 237.30 52.62 13.67 11.41  443.24  
1812 645.90 401.52 71.70 13.25 9.21  481.69  
1813 549.55 318.13 50.33 11.04 11.36 107.27 508.00 131.55 
1814 365.71 216.42 48.92 9.54 8.34 103.22 159.89 119.41 
1815 341.49 217.04 60.72 10.22 9.30 80.96 129.53 95.12 
1816 520.81 337.40  12.75 13.56 70.84 111.32 82.98 
1817 727.68 303.15  11.81 15.05 66.79 105.24 78.93 
1818 504.00 224.93  13.34 14.95 66.79 105.24 78.93 
1819 315.01 187.60  11.94 12.79 54.65 91.08 66.79 
1820 270.96 137.08  10.59 13.78 48.57 80.96 60.72 
1821 261.75 109.32  6.89 7.55 42.91 71.44 54.06 
1822 251.10 109.38  6.71 6.11 34.23 66.48 44.28 
1823 246.09 105.16  5.77 5.39 37.40 76.75 48.39 
1824 185.75 86.60 28.00 5.97 4.55 33.90  41.87 
1825 228.33 109.00 32.00 7.22 6.46 43.21  50.65 
1826 210.00 116.50 36.00 7.15 5.91 39.88  53.38 
1827 235.72 166.93 27.25 7.75 9.97 42.20  54.63 
1828 261.49 166.08 28.65 7.49 8.47 37.75 68.91 50.75 
1829 368.96 168.06 21.52 8.31 11.34 31.44 62.92 47.51 
1830 330.41 172.83 22.34 7.86 13.94 27.71 56.82 40.24 
1831 377.94 206.88 23.48 7.80 8.52 28.65 49.65 33.69 
1832 322.45 189.94 23.87 7.97 9.22 31.38 47.88 37.17 
1833 245.23 177.33 22.74 8.95 9.86 31.00 45.88 35.57 
1834 197.00 156.98 22.38 9.37 11.75 28.88 45.04 36.43 
1835 193.15 145.17 19.63 11.79 11.50 33.58 49.79 47.61 
1836 222.18 154.42 22.13 10.77 13.29 37.41 56.79 41.51 
1837 252.11 150.09 21.12 8.09 7.56 29.17 49.13 41.81 
1838 308.01 199.83 21.53 8.26 11.22 31.52 52.21 38.58 
1839 369.00 196.17 20.55 8.28 8.40 28.90 51.29 35.67 
1840 346.06 168.18 21.46 9.36 12.41 27.08 49.04 34.78 
1841 354.98 188.75 20.19 9.36 13.22 24.37 47.95 31.43 
1842 335.65 192.29 20.36 9.03 12.35 21.36 43.50 30.93 
1843 272.56 183.13 18.97 8.20 9.28 24.86 41.13 32.15 
1844 274.30 164.21 17.00 7.09 8.84 24.47 38.38 32.48 
1845 282.00 206.25 19.93 8.87 10.74 31.80 48.58 37.10 
1846 345.24 258.92 25.59 8.98 9.65 27.42 44.46 34.71 
1847 434.44 365.07 26.12 10.03 10.51 29.37 43.81 33.17 
1848 286.50 162.00 21.03 7.96 9.54 22.39 34.96 31.51 
1849 297.21 144.96 17.48 7.97 11.08 27.28 35.98 32.00 
1850 294.36 155.08 17.20 8.24 9.11 26.44 36.54 31.88 
1851 264.45 174.04 16.92 8.88 9.56 25.75 36.54 29.50 
1852 292.63 203.17 15.47 8.23 9.49 24.09 36.50 31.13 
1853 399.77 240.80 16.18 9.20 11.34 27.19 37.35 33.04 
1854 470.13 320.13 20.68 10.54 11.44 24.90 35.75 30.96 
1855 526.25 329.79 21.71 14.13 17.34 28.39 38.51 42.34 
1856 573.92 312.83 22.57 9.58 12.61 36.33 44.45 45.25 
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 35 36 37 38 39 40 41 42 
year wheat rye Java rice linseed rapeseed raw melis imp. white 

 import import    sugar sugar sugar 

 Nl last Nl last 100 kg. 100 l. 100 l. 100 kg. 100 kg. 100 kg. 

1857 405.50 216.40 16.85 10.82 14.92 42.78 52.35 39.84 
1858 305.71 183.83 15.49 10.29 13.92 33.27 45.67 40.00 
1859 337.86 193.04 14.78 9.01 10.45 30.91 41.50 39.09 
1860 378.86 219.58 15.67 9.29 10.45 32.66 38.24 40.75 
1861 397.20 237.42 18.15 10.97 11.31 30.56 37.98 35.84 
1862 365.80 233.33 19.11 11.23 13.41 29.48 36.72 34.92 
1863 331.91 210.92 18.34 10.53 12.72 28.43 35.53 34.05 
1864 300.50 178.83 18.52 10.65 11.07 35.28 41.07 39.66 
1865 305.96 176.92 18.74 10.19 11.94 27.37 35.59 34.63 
1866 360.46 194.38 20.01 10.62 11.91 28.80 35.34 34.65 
1867 462.10 239.88 18.13 11.78 11.31 27.80 34.58 33.21 
1868 450.00 244.82 18.47 11.42 11.58 29.27 35.95 33.00 
1869 341.25 211.60 16.40 10.59 12.74 31.27 38.26 35.50 
1870 362.44 200.04 14.66 10.52 13.24 29.28 37.51 34.38 
1871 403.00 214.80 16.66 11.54 15.04 32.38 39.15 33.31 
1872 408.56 216.60 16.51 11.67 12.65 33.05 38.92 34.43 
1873 426.63 210.60 16.94 11.55 11.76 27.57 36.14 33.10 
1874 406.67 228.33 16.55 11.40 10.72 22.87 33.38 31.67 
1875 315.50 198.00 14.42 10.06 12.17 24.29 32.85 30.50 
1876 305.08 201.32 15.18 10.19 12.80 24.39 34.75  
1877 343.47 218.37 15.67 10.57 13.70 33.13 38.86  
1878 324.73 185.00 15.40 10.60 12.36 27.37 31.61  
1879 335.00 172.00 16.24 10.43 8.54 20.88 30.37  
1880 370.00 203.16 16.10 9.97 9.60 30.00 32.29  
1881 364.17 232.08 15.06 9.10 11.12  32.88  
1882 335.54 210.00 13.24 8.39 10.75  32.03  
1883 299.88 190.15 13.26 8.45 12.22  29.00  
1884 247.20 168.77 13.09 8.14 9.37  21.08  
1885 219.04 146.18 12.38 9.04 8.93  17.85  
1886 211.29 128.02 11.67 7.55 7.48  19.05  
1887 210.05 116.75 11.33 7.57 8.36  16.25  
1888 206.60 116.52 11.01 7.63 8.81  18.82  
1889 206.04 129.08 12.02 7.93 10.98  20.04  
1890 215.35 148.79 13.88 8.07 9.71  16.51  
1891 237.98 212.83 13.08 8.37 9.62  17.22  
1892 194.92 171.84 12.60 8.09 4.65  17.51  
1893 170.78 136.91 11.78 8.37 8.37  18.41  
1894 137.48 109.57 10.70 7.55 8.88  15.41  
1895 153.27 105.77 10.43 7.12 7.42  12.53  
1896 170.73 105.39 10.23 8.05 7.72  12.97  
1897 207.47 118.23 12.11 8.99 9.68  11.31  
1898 204.03 145.83 13.15 7.36 7.95  10.99  
1899 183.68 152.39 12.79 8.30 8.11  11.49  
1900 181.88 146.15 12.26 10.51 9.53  11.95  
1901 183.24 136.03 12.06 10.56 9.12  9.90  
1902 183.29 143.78 11.58 9.72 8.17  7.90  
1903 185.34 142.50 11.61 8.13 6.75  9.31  
1904 208.17 138.26 12.09 6.77 7.28  12.74  
1905 228.94 154.99 12.25 7.85 8.01  13.35  
1906 208.89 162.13 12.45 8.37 9.87  10.21  
1907 229.83 198.33 12.71 8.68 9.70  11.58  
1908 237.67 198.21 13.21 8.33 11.18  12.24  
1909 266.53 176.80 13.22 9.27 9.15  13.21  
1910 229.33 155.71 13.00 13.55 8.01  15.77  
1911 238.71 163.97 13.96 12.71 8.13  16.53  
1912 252.09 187.23 16.12 11.35 10.43  14.71  
1913 231.80 167.48 16.45 8.86 10.46  11.62  
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 43 44 45 46 47 48 49 50 
year treacle beet mace cloves nutmeg pepper Java coffee Bohea 

  sugar      tea 

 100 kg. 100 kg. kg. kg. kg. kg. 100 kg. 100 kg. 

1800 47.08   6.58 39.67 2.21 182.15 239 
1801 39.18   6.09 26.98 1.88 152.81 233 
1802 29.45   5.02 19.23 1.60 113.34 182 
1803 32.08  41.29 4.27 16.54 1.32 208.46 164 
1804 35.82   3.85 16.19 1.11 208.46 123 
1805 41.35   3.70 23.07 1.07 207.45 136 
1806 37.04   3.85 27.83 1.01 184.18 117 
1807 29.41  36.43 4.05 37.44 1.01 188.22 107 
1808 63.15   6.48 54.65 3.54 323.83 269 
1809         
1810 104.47   6.64 46.91 2.69 281.33 287 
1811 124.47   8.20 30.36 3.89 408.83 453 
1812 159.44   7.08 31.03 4.11 465.50 502 
1813 134.79   5.61 29.06 4.45 435.14 486 
1814 61.59        
1815 50.58        
1816 37.16        
1817 38.82      103.50  
1818 37.30  14.57 4.49 8.08 0.99 142.38 158 
1819 35.44      167.00 158 
1820 29.63  9.11 4.31 5.44 1.78 154.06  
1821 20.67  6.68  4.35  149.03  
1822 20.52      136.66  
1823 28.83      123.34  
1824 23.00      83.50  
1825       80.50  
1826      0.53 67.81  
1827      0.38 56.80  
1828 21.21   5.32 2.22 3.48 0.42 47.19 122 
1829 20.77   5.32 1.74 3.30 0.40 48.32 130 
1830 26.06   5.90 1.26 3.54 0.40 43.07 140 
1831 21.94   6.92 1.28 4.38 0.44 55.05 160 
1832 24.60   7.40 1.32 4.68 0.49 69.35 232 
1833 31.75   7.64 1.22 5.80 0.49 72.24 200 
1834 24.08   7.84 1.14 6.56 0.50 63.22 184 
1835 20.33   7.23 1.12 6.57 0.52 68.25 177 
1836 18.71   5.48 1.14 6.43 0.52 63.84 179 
1837 22.29   4.89 1.14 4.95 0.46 55.38 151 
1838 27.79   4.31 1.18 4.89 0.50 57.52 165 
1839 21.38   1.80 1.38 4.45 0.50 63.31 202 
1840 18.29  3.45 1.40 3.90 0.48 56.32 270 
1841 17.48   3.01 1.58 3.58 0.42 53.06 292 
1842 21.48  2.84 1.12 3.01 0.37 47.37 243 
1843 23.39  2.32 1.10 2.39 0.36 41.66 159 
1844 18.33  3.11 1.30 3.68 0.40 43.28 90 
1845 22.63  4.92 1.54 4.73 0.36 44.78 73 
1846 28.25  4.00 1.48 5.00 0.33 41.16 73 
1847 28.08  2.63 1.26 4.85 0.32 41.03 70 
1848 27.00  2.77 1.06 3.46 0.29 36.77 68 
1849 25.00  3.27 0.92 3.85 0.38 48.13 80 
1850 21.08  3.97 0.96 4.08 0.40 59.45 113 
1851 18.88  2.89 0.80 3.06 0.37 53.24 95 
1852 18.88  3.61 0.80 3.62 0.43 51.04 98 
1853 26.81  3.84 0.86 4.03 0.48 59.79 148 
1854 31.10  2.96 0.80 3.34 0.56 58.98 157 
1855 33.85  2.88 0.78 3.10 0.61 62.31 140 
1856 33.15  2.73 0.76 3.08 0.57 65.33 130 
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 43 44 45 46 47 48 49 50 
year treacle beet mace cloves nutmeg pepper Java coffee Bohea 

  sugar      tea 

 100 kg. 100 kg. kg. kg. kg. kg. 100 kg. 100 kg. 

1857 33.60  2.39 0.70 2.86 0.56 74.39 133 
1858 32.42  2.00 0.56 2.34 0.54 62.29 126 
1859 26.75  1.71 0.50 2.20 0.48 72.32 158 
1860   1.53 0.52 2.06 0.50 77.20 183 
1861 32.00  1.31 0.48 1.66 0.48 80.44 161 
1862 23.50  1.22 0.44 1.34 0.46 89.96 102 
1863 20.00  1.29 0.48 1.22 0.46 90.47 80 
1864   1.54 0.62 1.60 0.42 87.45 136 
1865 23.50  1.57 0.52 1.50 0.42 88.99  
1866   2.05 0.58 1.66 0.36 84.07 122 
1867  28.30 2.45 0.60 1.82 0.34 79.52  
1868  30.40 2.34 0.56 1.62 0.36 71.92 156 
1869  35.10 3.36 0.56 2.01 0.47 73.76  
1870 18.50 36.13 4.20 0.57 2.44 0.53 67.52 146 
1871  30.38 4.95 0.61 3.22 0.68 72.59  
1872  31.00 5.49 0.76 4.10 0.71 89.65 136 
1873  29.28 4.98 1.16 3.89 0.77 110.64 150 
1874  27.55 4.29 2.02 4.09 0.69 124.88  
1875  26.27 3.51 1.86 3.77 0.57 113.42  
1876  28.03 2.79 1.93 3.37 0.45 105.70 122 
1877  30.10 2.49 2.08 3.69 0.41 105.81  
1878  26.17 2.21 1.85 3.66 0.36 95.08  
1879  24.70 2.20 2.06 3.44 0.34 89.38  
1880  27.78 2.27 2.13 3.47 0.45 81.90 96 
1881  25.69 2.16 1.87 3.08 0.53 72.74   
1882  26.21 2.09 1.38 2.87 0.59 57.97   
1883  24.33 2.00 1.17 2.97 0.67 61.31   
1884  17.87 1.78 0.97 2.83 0.78 59.93   
1885  15.29 1.68 0.89 2.44 0.82 51.78   
1886  16.49 2.16 1.02 2.48 0.81 64.20   
1887  14.22 3.07 1.38 2.94 0.81 99.04   
1888  16.65 3.16 1.23 2.94 0.81 83.21   
1889  17.92 3.79 1.05 3.24 0.70 102.88   
1890  14.93 3.76 0.81 3.50 0.57 112.80   
1891  15.75 3.31 0.74 3.24 0.41 114.07   
1892  16.19 2.70 0.67 2.75 0.33 109.61   
1893  17.22 2.44 0.69 2.30 0.28 105.25   
1894  14.58 2.22 0.61 2.04 0.22 103.50   
1895  12.00 2.15 0.58 2.02 0.22 107.18   
1896  12.57 1.92 0.45 1.82 0.21 102.12   
1897  11.09 2.08 0.47 1.76 0.33 91.33   
1898  10.91 2.27 0.58 1.79 0.45 69.83   
1899  11.55 2.17 0.53 1.63 0.57 58.14   
1900  12.16 2.03 0.59 1.66 0.62 71.20  
1901  10.20 1.87 0.62 1.33 0.62 65.34  
1902  8.12 2.18 0.61 1.25 0.61 70.03  
1903  9.83 2.80 0.76 1.60 0.64 57.98  
1904  11.94 2.43 0.86 1.20 0.61 61.04  
1905  11.72 1.86 1.12 0.91 0.59 61.86  
1906  10.49 2.11 1.16 0.97 0.51 65.38  
1907  11.52 2.06 1.15 0.81 0.44 68.73  
1908  12.55 1.88 0.95 0.82 0.33 71.67  
1909  13.11 2.09 0.87 0.72 0.36 77.63  
1910  15.22 2.56 1.01 0.77 0.41 84.83  
1911  15.16 3.01 1.11 0.83 0.51 95.78  
1912  14.78 3.14 1.31 0.91 0.55 105.36  
1913  11.49 2.88 1.44 0.95 0.51 91.58  
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 51 52 53 54 55 56 57 58 

year Congo Java Chinese cocao American starch wine 
corn-

brandy 
 tea tea    tea  tobacco    (jenever) 

 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. index 100 l. 

1800 609  549 166 73 52.34 250.2 38.44 
1801 589  522 140 63 60.02 230.4 42.08 
1802 609  520 111 49 57.76 273.6 38.68 
1803 609  518  67 57.53 251.0 35.49 
1804 508  506  73 45.37 230.2 32.55 
1805   534  73 56.42 230.2 32.55 
1806   492  73 52.28 256.7 36.30 
1807   476  73 45.62 272.8 38.57 
1808   526 385 192 38.27 272.8 38.57 
1809       37.95 272.8 38.57 
1810   611  182 31.17 207.6 29.35 
1811   852 395  36.42 175.0 24.74 
1812   848 395  53.14 175.0 46.36 
1813   903 411   168.9 40.54 
1814       268.8 38.01 
1815       253.8 35.89 
1816       267.1 37.76 
1817       270.5 38.25 
1818    91  62.54 237.1 33.53 
1819   302   31.88 186.0 26.30 
1820   235   30.00 139.4 19.71 
1821   284   30.00 117.8 16.65 
1822       26.25 118.8 16.80 
1823       20.50 160.7 22.71 
1824       65 22.00 127.8 18.07 
1825 230   288 70 58 20.00 139.9 19.78 
1826 220     70 46 20.66 139.9 19.78 
1827 210    50 41 28.33 139.9 19.78 
1828 180  310 62 42 27.93 140.7 19.90 
1829    354 35 42 35.69 130.3 18.42 
1830 243   414 36 37 35.02 130.5 18.46 
1831 255   354 38 37 37.85 167.3 23.65 
1832 248   374 39 38 35.64 135.4 19.15 
1833 240  356 44 44 31.54 94.2 13.32 
1834 250   360 64 49 25.49 82.1 11.60 
1835 253   390 66 53 22.27 77.3 10.93 
1836 245   362 64 50 22.75 80.8 11.43 
1837 248   260 49 34 22.75 80.6 11.39 
1838 248   366 45 46 33.26 97.7 13.81 
1839 265   410 45 67 36.75 96.3 13.62 
1840 323 303   46 53 39.75 92.6 13.09 
1841 345 307 388 45 54 35.33 89.2 12.61 
1842 305 247 376 48 47 35.38 80.0 11.31 
1843 245 162 334 44 42 30.42 78.6 11.11 
1844 210 135   38 34 30.77 78.7 11.13 
1845 195 137   41 34 28.50 83.0 11.74 
1846 188 124   37 34 34.30 97.8 13.83 
1847 163 105   51 36 42.93 115.2 16.28 
1848 155 114   51 38 38.58 82.2 11.62 
1849 180 115   37 45 27.83 73.4 10.38 
1850 193 152 146 37 60 26.50 68.2 9.65 
1851 173 137   46 62 27.66 59.2 9.64 
1852 165 137   41 56 27.23 63.4 11.33 
1853 211 169 180 35 62 30.46 71.8 14.62 
1854 234 166 170 39 64 44.05 100.0 16.67 
1855 220 157 246 42 59 47.94 143.5 16.42 
1856 224 165   68 63 48.00 129.8 17.40 
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 51 52 53 54 55 56 57 58 

year Congo Java Chinese cocao American starch wine 
corn-

brandy 
 tea tea    tea  tobacco    (jenever) 

 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. index 100 l. 

1857 237 156 246 76 68 42.00 161.8 15.27 
1858 235 150 250 60 58 30.83 108.0 12.13 
1859 255 195 234 72 51 28.05 85.9 11.82 
1860 268 197 360 72 51 31.07 114.5 12.19 
1861 250 196 202 72 58 35.95 116.7 11.05 
1862 245 199 246 80 72 36.49 102.4 12.66 
1863  198 328 69 69 31.47 102.4 10.48 
1864   216 70 62 29.16 90.9 9.07 
1865   176 77 61 27.94 90.3 8.60 
1866   168 88 57 30.02 81.4 11.20 
1867   166 77 58 36.77 94.7 12.43 
1868   210 66 56 43.53 99.0 14.01 
1869  163 187 66 53 38.25 91.0 12.51 
1870  153 173 66 56 32.00 83.5 11.60 
1871  157 177 67 64 27.00 91.9 11.48 
1872  155 183 70 66 34.75 91.6 12.68 
1873  153 173 65 66 34.50 103.5 13.01 
1874  150 170 63 61 36.40 122.0 13.12 
1875 135 150 171 59 55 33.00 97.6 11.83 
1876 128 137 158 73 57 32.90 95.5 11.28 
1877 125 128 145 76 47 33.85 114.6 11.93 
1878 135 118 130 86 52 31.00 121.1 9.99 
1879 128     98 53 29.00 117.5 9.57 
1880 105 117 132 80 51 28.50 132.0 11.56 
1881 84 95 132 82 53 26.75 135.5 12.11 
1882 69 87 123 86 56 30.25 128.1 11.00 
1883 66 71 116 91 57 27.73 131.3 10.69 
1884 75 67 123 88 59 24.33 113.5 10.33 
1885 85 77 128 92 67 24.88 114.0 9.99 
1886 77 89 131 107 80 25.03 110.4 9.82 
1887 62 78 124 100 119 18.50 113.8 7.55 
1888 60 63 120 85 102 19.50 114.1 8.43 
1889 65 59 103 84 76 22.50 121.1 9.81 
1890 71 65 105 81 105 21.50 130.4 10.24 
1891 71 75 111 81 123 25.00 126.6 11.05 
1892 63 65 96 80 98 22.00 117.8 8.66 
1893 59 67 99 85 87 21.00 123.6 8.40 
1894 58 57 90 73 100 19.25 110.5 5.88 
1895  60 87 73 64 20.63 119.8 6.96 
1896  55 82 69 76 18.63 117.3 7.08 
1897  55 81 71 78 18.25 113.2 7.13 
1898  53 93 80 67 16.67 115.4 9.59 
1899  67 102 79 98 14.75 111.3 9.45 
1900  63 101 80 72 15.30 111.9 9.52 
1901  53 83 107 89 18.00 105.2 9.28 
1902  61 102 100 76 16.00 100.5 9.35 
1903  69 100 113 84 16.00 107.0 10.51 
1904  70 99 97 78 16.00 99.5 11.66 
1905  62 96 103 69 15.40 99.0 10.65 
1906  65 101 109 76 15.50 102.7 11.62 
1907  82 110 118 93 14.80 106.1 12.28 
1908  73 110 110 96 17.00 101.6 11.20 
1909  73 108 91 88 17.00 99.9 12.40 
1910  79 108 89 69 24.00 94.7 12.20 
1911  90 108 101 78 16.00 101.2 11.51 
1912  82 107 102 89 15.90 101.1 15.91 
1913  82 107 105 85 14.00 100.0 14.51 
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 59 60 61 62 63 64 65 66 
year margarine coal peat firewood rapeseed wool raw native 

     oil corporate cotton   hides 

 100 kg. 1000 kg. index cubic m. 100 l. 100 kg. 100 kg. 100 kg. 

1800  16.32 102.3  55.60 79.1 115.8 47 
1801  14.82 99.8  53.31 91.4 185.0 47 
1802  15.29 115.6  45.42 109.7 168.5 53 
1803  15.78 111.5  57.24 109.6 140.0 55 
1804  19.94 111.5  62.54 118.6 151.7 57 
1805  19.05 129.9  62.50 136.2 171.5 57 
1806  21.47 138.9  43.01 136.6 185.3 53 
1807  23.91 155.9  33.98 136.6 154.7 53 
1808  22.95 155.0 6.36 49.27 132.5 214.8 59 
1809  21.99 120.9 7.03 53.98 118.0 198.3 63 
1810  21.17 141.7 7.72 58.59 104.0 159.7 67 
1811  20.35 122.7 7.86 49.97 140.0 137.2 65 
1812  16.46 114.8 6.76 36.83 152.0 171.1 67 
1813  16.46 111.9 6.14 36.43 174.5 221.1 73 
1814  17.69 130.9 6.00 34.81 154.5 273.1  
1815  22.47 141.5 5.82 35.81 142.5 202.3  
1816  22.12 147.8 5.75 50.83 180.5 181.8  
1817  20.64 142.5 6.08 56.85 188.5 196.6  
1818  19.98 126.8 6.09 51.52 135.0 195.2 51 
1819  19.30 130.6 6.01 44.01 180.5 142.4  
1820  18.57 122.5 6.34 51.57 118.0 125.9  
1821  17.25 111.2 6.44 46.39 109.0 109.5  
1822  16.50 112.6 6.09 27.86 121.0 99.0  
1823  16.57 108.6 5.57 29.31 71.0 98.7  
1824  15.13 94.2 5.49 20.30 64.0 100.3  
1825  14.68 96.0 8.07 22.11 116.0 125.2  
1826  15.31 95.4 4.95 22.38 72.0 87.8  
1827  15.46 100.3 4.93 29.27 79.0 68.0  
1828  15.28 96.7 5.70 34.56 99.0 82.0 46 
1829  14.76 94.9 5.53 40.67 78.0 78.0 44 
1830  16.83 103.9 6.19 47.05 90.3 79.3 42 
1831  17.96 87.3 6.30 38.90 127.0 73.3 42 
1832  18.20 80.6 5.88 32.08 123.4 74.0 44 
1833  17.59 78.2 5.78 36.22 131.0 95.0 44 
1834  18.81 87.7 5.65 41.48 145.0 100.0 42 
1835  19.26 89.0 5.44 46.63 113.0 120.0 40 
1836  18.98 89.3 5.41 45.04 121.0 123.5   
1837  18.32 93.0 5.24 35.52 107.0 108.0 32 
1838  18.62 97.0 5.83 41.21 154.0 89.0 30 
1839  18.32 95.4 6.83 33.75 139.0 97.0  
1840  18.92 90.8 6.63 40.00 109.0 83.5  
1841  19.07 90.7 5.78 49.31 111.0 75.0 44 
1842  18.40 91.3 5.55 47.57 96.0 69.0 42 
1843  19.89 83.6 5.83 34.04 92.0 61.0 38 
1844  20.11 89.9 5.96 37.60 126.0 60.0  
1845  19.88 92.1 6.14 39.15 160.6 55.0  
1846  20.63 89.7 6.64 33.94 104.0 60.8 60 
1847  21.15 91.0 6.71 37.46 99.0 79.0 60 
1848  18.98 89.8 6.75 35.96 83.0 52.0 46 
1849  18.80 88.7 6.20 42.23 98.0 57.5 59 
1850  18.80 94.0 6.03 39.92 103.0 86.0 64 
1851  19.32 91.7 5.92 32.22 106.6 87.3 62 
1852  17.36 91.4 5.94 30.68 103.0 72.0 49 
1853  20.65 87.2 6.04 35.48 121.0 63.0 60 
1854  22.23 91.4 5.80 41.25 97.0 68.0 54 
1855  22.49 93.3 5.80 54.83 79.0 57.5 64 
1856  20.29 113.1 6.09 50.20 116.0 67.0 78 
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 59 60 61 62 63 64 65 66 
year margarine coal peat firewood rapeseed wool raw native 

     oil corporate cotton   hides 

 100 kg. 1000 kg. index cubic m. 100 l. 100 kg. 100 kg. 100 kg. 

1857  16.95 118.9 6.57 48.31 126.0 72.5 112 
1858  17.99 119.0 6.25 42.89 100.0 55.3 65 
1859  19.02 121.4 4.29 36.77 81.0 71.5 77 
1860  20.45 112.7 5.98 39.88 169.4 71.5 82 
1861  19.68 120.7 5.89 39.65 107.0 68.5 74 
1862  16.79 115.0 8.37 45.44 138.2 112.0 73 
1863  15.18 107.2 7.78 45.56 174.8 214.5 67 
1864  14.10 90.7 6.16 41.83 171.9 240.0 70 
1865  12.65 91.7 6.27 44.77 155.4 192.0 66 
1866  13.45 93.0 6.10 45.90 135.7 156.5 64 
1867  13.10 100.0 6.26 37.52 142.0 99.0 68 
1868  11.65 92.9 6.59 33.28 116.8 93.0 76 
1869  10.92 97.2 6.36 36.95 118.0 111.5 68 
1870  12.80 101.7 6.36 40.67 134.6 97.5 74 
1871  13.95 103.4 6.45 42.82 160.8 83.5 84 
1872  20.00 104.5 6.46 39.62 155.7 96.0 99 
1873  18.24 103.6 6.68 34.94 132.5 86.0 103 
1874  14.80 100.2 8.72 29.62 153.6 70.0 99 
1875  9.30 102.1 8.40 32.16 128.1 69.5 91 
1876  9.45 105.8 10.46 35.39 129.3 64.0 76 
1877  9.00 116.0 9.34 37.89 133.7 65.0 77 
1878 107.50 10.00 116.0 10.90 35.09 138.7 68.0 71 
1879 90.00 9.90 120.8 8.34 31.17 109.5 64.0 70 
1880 93.25 9.40 116.4 9.80 29.42 122.6 74.0 79 
1881 94.88 10.00 115.9 8.74 29.04 113.8 68.5 82 
1882 86.50 8.89 110.1 9.82 31.54 113.5 67.5 81 
1883 79.13 8.10 101.5  36.26 123.6 62.5 81 
1884 64.50 7.79 103.3 6.38 30.77 113.0 60.0 80 
1885 65.98 7.87 99.0 6.31 25.25 98.6 56.4 79 
1886 64.25 6.46 98.6 5.62 20.97 115.0 50.6 72 
1887 60.11 6.80 95.7 6.40 23.06 115.5 50.5 70 
1888 58.47 7.32 94.7 6.38 25.89 114.4 52.5 62 
1889 55.85 7.62 98.4 6.47 31.03 105.9 53.3 60 
1890 59.67 11.33 93.7 6.50 30.25 123.4 56.7 57 
1891 67.77 9.74 99.5 7.00 29.82 110.0 48.1 57 
1892 63.50 8.87 100.7 7.00 23.99 107.4 43.6 55 
1893 55.18 8.27 93.8 7.00 23.40 101.4 47.8 54 
1894 55.13 8.25 93.6 6.69 20.91 97.3 38.3 49 
1895 48.65 7.55 96.2 6.51 20.73 93.3 38.9 62 
1896 36.20 7.20 92.8 6.66 23.75 108.7 41.6 58 
1897 39.73 7.40 92.3 6.79 26.58 107.9 39.7 61 
1898 38.83 7.40 91.3 6.88 23.75 97.4 35.2 66 
1899 50.02 7.45 91.0 6.69 22.64 94.8 36.2 66 
1900 47.37 10.31 93.2  28.29 91.0 53.6 60 
1901 48.07 9.20 98.0  27.86 86.1 46.3 68 
1902 65.36 7.85 100.4 7.00 25.42 83.3 47.5 71 
1903 47.08 7.85 104.7 7.03 22.85 109.9 59.1 78 
1904 47.23 7.85 106.8 7.27 21.28 112.1 60.4 93 
1905 57.81 8.35 99.4 6.97 21.69 129.6 52.9 88 
1906 55.55 8.45 101.4  28.58 144.9 56.2 117 
1907 57.54 9.85 106.0  36.62 142.5 58.2 115 
1908 70.79 9.55 99.7  35.04 105.3 51.8 97 
1909 73.87 8.50 94.8  27.43 122.4 65.2 105 
1910 67.87 8.50 98.3 30.34 27.22 134.0 79.8 105 
1911 57.95 8.50 100.8 34.73 30.41 144.3 55.6 115 
1912 76.21 9.50 102.5 35.38 31.58 136.4 66.0 127 
1913 65.81 10.30 100.0 35.60 31.73 152.7 71.5 150 
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 67 68 69 70 71 72 73 74 
year W-Indian sole   upper cotton linen woollen paper bar 

   hides   leather  leather yarn yarn yarn  iron 

 100 kg. kg. kg. index index index index 1000 kg. 

1800 91 1.11     100.0 242.87 
1801 91 1.09     100.0 242.87 
1802 81 1.09     100.0 242.87 
1803 83 1.15     100.0 242.87 
1804 71 1.17     100.0 242.87 
1805 71 1.50     100.0  
1806 79 1.48     100.0 253.10 
1807 79 1.48     111.7 225.30 
1808 128 1.32     113.1 237.90 
1809 128      110.6 278.30 
1810 128 1.28     105.6  
1811 128 1.28     100.8  
1812  1.44     92.9  
1813  1.60     89.4  
1814       103.5 205.90 
1815       108.7 202.40 
1816       105.8 149.29 
1817       106.1 169.19 
1818 103   185.9   107.2 215.60 
1819    248.6   107.7 219.10 
1820    162.5   113.1 160.97 
1821    184.9 139.9 162.0 106.1 143.09 
1822  1.40 1.78 174.9 133.6 151.4 104.5 134.14 
1823  1.50  177.1 135.3 153.2 104.3 143.09 
1824    180.1 140.6 151.4 107.4 178.86 
1825 124 1.45 1.30 175.8 133.6 153.1 105.0 268.29 
1826  1.31 1.18 169.1 125.9 151.1 102.5 160.00 
1827 120 1.43 1.53 162.9 115.4 154.2 99.6 260.00 
1828 110 1.35 1.65 170.2 125.9 153.3 113.2 222.52 
1829 105     176.4  174.7 111.4 192.00 
1830 106   158.7  157.2 102.9 178.00 
1831 103 1.30 1.80 173.5 125.9 159.9 101.4 147.80 
1832 97 1.35 1.80 164.0  162.5 103.9 145.20 
1833 90 1.35 2.00 173.5 125.9 160.0 103.5 150.40 
1834 85 1.40 2.00 158.8 97.9 171.6 111.5 149.40 
1835 77   182.1  180.4 112.1 150.60 
1836 61   143.0  141.7 109.0 255.45 
1837 73   159.5 95.8 176.0 103.2 190.00 
1838 85   150.1  148.7 102.7 185.00 
1839 91   163.0  161.5 101.2 177.60 
1840 95   167.4  165.8 98.5 161.60 
1841 82   133.0  131.7 97.3 147.05 
1842 79   127.6  126.4 95.1 146.75 
1843 76   121.1  120.0 90.4 134.55 
1844 75   117.0  115.8 94.1 121.15 
1845 76   136.9  135.6 94.3 139.20 
1846 73   134.1  132.8 96.0 153.55 
1847 61   120.8  119.6 103.9 146.10 
1848 52   120.4  119.2 98.8 125.15 
1849 63   114.3  113.2 113.1 108.70 
1850 69   134.5 86.7 117.9 115.1 113.20 
1851 64   130.0 86.7 117.2 105.1 94.10 
1852 64   137.3 86.7 116.6 101.7 140.70 
1853 83   135.5 86.7 140.4  149.70 
1854 96   128.2 90.2 134.6 105.0 150.90 
1855 88   129.1 90.2 140.5   138.60 
1856 133   130.0 97.9 137.5   136.30 
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 67 68 69 70 71 72 73 74 
year W-Indian sole   upper cotton linen woollen paper bar 

   hides   leather  leather yarn yarn yarn  iron 

 100 kg. kg. kg. index index index index 1000 kg. 

1857 162   134.5 104.9 146.4   136.39 
1858 112   131.8 84.6 131.0 105.0 126.70 
1859 115   129.1 100.0 136.3   127.00 
1860 132   131.8 97.9 130.5 103.1 124.90 
1861 124   132.7 94.4 138.6   114.50 
1862 128   160.9 94.4 148.6 114.5 96.65 
1863    256.4 112.6 145.8 114.5 136.65 
1864    320.0 136.4 168.3 116.5 164.70 
1865    226.4 112.6 172.8 116.5 155.85 
1866    205.5 118.2 176.6 117.5 151.30 
1867    160.0 109.1 149.7 117.6 147.75 
1868    137.3 110.5 136.6 116.5 149.60 
1869  1.48 2.50 151.8 104.9 135.8 115.5 118.93 
1870    140.9 97.9 136.0 111.2 100.75 
1871    123.6 95.8 140.8 118.7 97.50 
1872    139.1 110.5 161.3 111.2 140.00 
1873    132.7 101.4 173.4 138.5 171.25 
1874  2.18 2.98 119.1 101.4 158.4 126.0 168.30 
1875  2.40 2.90 112.7 104.9 154.2 127.5 141.25 
1876  2.15 2.64 100.0 104.9 153.9 116.7 124.20 
1877  2.10 2.50 96.4 97.9 146.5 124.7 100.00 
1878    92.7 92.3 146.1 89.7 90.83 
1879  2.05 1.89 91.8 84.6 146.7 120.3 96.67 
1880  1.90 2.19 102.7 88.8 157.8 105.2 104.17 
1881  1.83 1.98 96.4 77.6 142.8 118.1 98.33 
1882  1.76 1.96 100.0 75.5 140.6 102.6 95.00 
1883  1.61 1.89 91.8 75.5 140.5 111.4 86.67 
1884  1.69 1.89 90.0 74.1 138.5 74.3 90.00 
1885  1.71 2.10 88.2 81.1 127.9 79.1 87.50 
1886  1.81 2.19 78.2 100.0 124.5 71.1 90.00 
1887  1.62 2.10 81.8 84.6 128.2 66.4 86.71 
1888  1.47 1.83 83.6 75.5 130.8 84.8 89.82 
1889  1.35 1.79 85.5 75.5 123.7 92.0 111.72 
1890  1.38 1.89 87.3 66.4 123.3 87.7 112.93 
1891  1.29 1.87 79.1 64.3 127.1 85.3 95.94 
1892  1.22 1.76 66.4 66.4 123.0 88.3 91.29 
1893  1.30 1.48 72.7 68.5 128.5 88.5 93.21 
1894  1.25 1.45 62.7 77.6 116.2 100.5 81.38 
1895  1.19 1.36 57.3 66.4 114.8 99.2 82.71 
1896  1.58 1.59 67.3 64.3 115.6 70.0 78.14 
1897  1.42 1.50 61.8 60.8 110.6 80.1 82.09 
1898  1.34 1.95 55.5 57.3 91.0 80.7 78.67 
1899  1.33 2.00 56.4 58.7 87.9 77.4 93.68 
1900  1.45 2.60 77.3 69.9 87.3 69.1 106.82 
1901 55 1.42 2.00 74.5 77.6 84.9 81.4 87.77 
1902 57 1.50 1.95 68.2 77.6 80.7 81.9 85.03 
1903 61 1.65 1.85 77.3 79.7 86.5 112.3 85.42 
1904 70 1.70 2.05 92.7 86.7 99.6 75.5 80.43 
1905 70 1.60 2.20 79.1 81.1 108.6 99.9 78.98 
1906 78 1.65 2.30 89.1 84.6 118.1 69.2 92.05 
1907 84 1.80 2.40 101.8 100.0 110.0 100.9 102.35 
1908 72 1.65 2.50 89.1 86.7 100.2 70.6 78.78 
1909 77 1.80 2.40 80.9 77.6 105.0 96.3 74.58 
1910 80 1.93 2.45 101.8 79.7 100.3 68.7 82.03 
1911 85 1.85 2.05 101.8 83.2 95.7 96.2 78.52 
1912 89 1.85 2.20 92.7 88.8 112.7 96.2 90.52 
1913 111 2.00 2.40 100.0 100.0 100.0 96.0 85.21 
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 75 76 77 78 79 80 81 82 
year copper tin lead India ordinary indigo cochineal copperas 

    rubber madder    

 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. kg. kg. 100 kg. 

1800     51.27 15.44 26.31 13.74 
1801     53.90 14.93 25.91 10.16 
1802     53.63 14.62 22.26 9.86 
1803     47.36 12.89  14.17 
1804     34.41 14.42  26.31 
1805     34.41 13.95  21.09 
1806     34.41 15.31  21.76 
1807     43.51   20.24 
1808  124.64 26.53  36.43    
1809  120.80 28.05      
1810  138.34 28.05  43.78  62.84 26.82 
1811  138.46 27.50  41.49  62.84 25.56 
1812  115.41 27.20  36.43   21.17 
1813  108.96 25.83  36.43   19.71 
1814  108.20 19.49      
1815  123.29 19.54      
1816  139.25 21.34      
1817  130.74 20.99      
1818 124.77 116.41 22.82  75.17 12.19 38.56 8.86 
1819  101.88 24.87  72.86   8.28 
1820  95.14 26.66      
1821  95.24 25.87      
1822  97.47 25.62      
1823  94.43 24.73      
1824  93.61 25.50   17.38   
1825  100.68 25.72  36.00 15.56   
1826  100.09 26.22  26.00 14.25 21.20  
1827  100.39 25.58  30.00 14.75 17.00  
1828 139.90 97.31 22.59  35.42 12.71 17.20  
1829 124.38 96.58 18.94  40.34 11.19 14.13  
1830 124.01 87.55 16.82  72.88 9.71 13.85  
1831 120.92 85.67 15.21  64.44 8.85 12.78  
1832 119.25 84.75 14.92  52.92 8.63 11.34  
1833 170.00 85.19 16.01  48.48 8.79 11.13  
1834 156.43 83.26 18.38  41.71 7.92 10.69  
1835 135.30 88.63 20.01  29.67 7.97 10.83  
1836 154.19 110.01 21.92  29.00 7.63 10.25  
1837 137.84 107.16 24.88  20.00 7.75 8.25  
1838 129.50 106.29 23.88  35.25 8.56 9.25  
1839 133.50 103.88 23.49  20.50 9.25 9.50  
1840 136.00 100.39 22.28  40.56 7.50 7.72  
1841 140.34 98.94 23.06  45.00 7.04 5.96  
1842 128.71 93.22 22.76  46.00 6.72 5.80  
1843 122.42 80.56 20.69  61.00 7.21 6.18  
1844 116.02 87.05 21.20  65.00 6.29 6.18  
1845 114.51 100.74 22.38  44.00 6.69 6.54 5.60 
1846 120.08 110.24 22.30  36.00 5.64 7.04  
1847 121.75 112.32 21.93  24.00 5.93 6.30  
1848 122.29 99.94 21.07  20.00 4.55 4.66  
1849 112.66 98.69 19.53  31.00 6.08 5.16  
1850 109.85 95.28 20.91  34.00 7.06 4.85  
1851 103.66 99.53 20.37  29.00 7.58 3.80  
1852 122.36 105.69 21.63  42.50 7.71 4.43  
1853 145.80 137.76 24.59  48.00 8.52 5.24  
1854 142.15 145.36 25.22  35.50 7.03 4.62  
1855 150.11 140.45 26.36   8.17 4.45  
1856 145.07 157.45 25.76  46.00 9.65 4.21  
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 75 76 77 78 79 80 81 82 
year copper tin lead India ordinary indigo cochineal copperas 

    rubber madder    

 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. kg. kg. 100 kg. 

1857 150.26 161.17 25.34  40.00 9.42 4.49  
1858 139.77 141.65 24.64  36.00 9.12 3.23  
1859 130.56 159.28 24.21  42.00 8.18 3.53  
1860 130.48 163.21 22.47  46.00 9.55 3.24 5.00 
1861 118.92 150.20 22.79  42.00 10.01 3.28  
1862 116.68 144.03 22.99  30.00 10.54 3.14 6.00 
1863 115.35 145.51 21.46  26.00 8.23 2.98 6.00 
1864 118.36 131.14 21.24 255     
1865 110.50 116.24 20.78 220     
1866 109.75 102.05 21.11 250     
1867 107.25 106.37 21.12 222  8.18 3.73  
1868 104.00 112.03 20.90 195 56.00 8.20 3.73 6.00 
1869 108.10 144.97 21.07 211 49.50 11.46 3.73 6.00 
1870 99.20 153.61 20.88 262 54.00  3.73 6.00 
1871 100.00 161.74 20.96 262 51.00 9.20 3.29 6.00 
1872 122.94 184.27 20.44 210 32.00  3.29 5.00 
1873 119.68 166.17 23.13 197 32.76 8.90 3.29 7.00 
1874 117.50 128.16 24.68 185 30.00    
1875 115.00 111.08 23.26 175 28.00 9.30 2.12 8.00 
1876 99.89 98.72 23.46 165 21.50 8.87 2.61 8.00 
1877 98.44 92.07 23.63 190 29.00 9.20 3.06 8.00 
1878 89.94 84.92 21.54 385 39.00    
1879 78.00 85.25 19.09 290 39.00 11.44 3.06 6.00 
1880 90.75 102.88 19.76 335 39.00 10.65 3.06 7.50 
1881 81.90 114.88 18.69 380 40.00 10.20 3.06 5.50 
1882 87.71 124.87 18.73 300 40.00 8.97 2.02 7.00 
1883 80.20 121.69 16.73 258 42.50 9.52 1.64 6.50 
1884 76.06 105.79 13.88 270 33.50 9.13 1.64 6.00 
1885 57.56 109.10 12.01 260 33.76 7.65   
1886 51.82 121.41 14.46 240 28.50 7.38 1.87 6.00 
1887 53.85 133.45 15.74 220 36.00 6.84 1.87 6.00 
1888 98.59 134.11 14.24 230 33.50 6.85 1.87 6.00 
1889 59.11 116.22 15.47 220 34.50 6.90   
1890 65.64 123.48 15.94 225 59.50 6.77 1.49 5.50 
1891 62.22 112.01 14.63 205 56.50 6.35   
1892 61.99 115.73 14.27 205 28.00 7.04 1.34 5.00 
1893 64.15 109.80 12.63 190 28.00 8.50 1.42 5.00 
1894 65.48 86.20 12.00   8.55 1.42 5.00 
1895 61.77 78.85 12.45   7.28 1.64 4.00 
1896 64.31 74.39 13.80   7.10 1.72 4.00 
1897 63.00 77.02 14.40   6.30 1.49 4.00 
1898 65.14 85.83 15.56   4.77 1.27 3.50 
1899 83.21 146.90 16.50   6.44 1.27 3.50 
1900 92.29 160.50 19.27   6.64 1.20 3.50 
1901 92.08 142.03 16.47  42.00 6.00 1.20 3.50 
1902 80.11 145.41 13.45  38.00 6.40  3.50 
1903 75.45 156.37 13.92  38.00 6.00 1.64 3.50 
1904 78.70 152.97 13.74  38.00 3.80   
1905 79.03 172.68 15.62  50.00 4.50 2.39 3.50 
1906 85.17 223.67 20.63  58.00 6.00 2.39 4.00 
1907 98.56 206.42 21.04  56.00 6.00 2.39 4.50 
1908 78.59 161.48 16.33  60.00 6.00 2.39 4.50 
1909 79.07 163.11 15.79  60.00 6.00 2.09 4.00 
1910 76.80 185.96 15.56  60.00 6.00 2.09 5.00 
1911 76.26 228.21 17.04  60.00 6.00 1.87 5.00 
1912 86.87 252.21 23.06  60.00 6.00 2.54 5.00 
1913 81.46 244.36 21.99  60.00 6.00 2.54 5.00 
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 83 84 85 86 87 88 89 90 
year white alum turpentine linseed pine potash petroleum ammonia 

 lead   oil timber    

 100 kg. 100 kg. 100 kg. 100 l. m3 100 kg. 100 l. 100 kg. 

1800 30.36 43.62 100.55 46.79 44.01 68.08   
1801 29.35 39.47 99.57 52.51 44.83 49.90   
1802 31.66 32.59 111.13 52.52 37.15 40.42   
1803 43.95 42.50 110.83 50.20 44.35 43.45   
1804 41.51 43.11 111.34 52.63 45.52 39.47   
1805 44.11 40.36 121.46 54.97 43.53 61.43   
1806 42.51 39.47 141.70 48.25 43.05 88.04   
1807 43.02 40.68   47.34 45.66 92.09   
1808 43.02  141.70 67.35   113.37   
1809    72.65   89.70   
1810 40.99  131.58 76.80   88.78   
1811 40.99  141.70 57.68   90.19   
1812 40.99   46.62   89.90   
1813 40.99   42.98   93.36   
1814    45.29   76.50   
1815    47.54 35.64 58.30   
1816    48.40 31.24 68.90   
1817    49.88 32.62 71.00   
1818 28.74 26.11  52.23 36.12 64.50   
1819    50.03 34.13 62.80   
1820    47.61 32.34 60.50   
1821    39.81 31.93    
1822    33.02 31.79 69.10   
1823    32.95 33.71 47.60   
1824    26.38 34.81 40.90   
1825    26.23 40.30 41.90   
1826    23.44 37.70 37.60   
1827   42.00 26.21 33.99 33.60   
1828 28.12   29.42 32.62 34.99   
1829 25.88   32.70 32.75 42.34   
1830 23.04   32.87 33.99 38.52   
1831 21.26   31.63 33.03 32.28   
1832 20.62   31.05 33.17 31.43   
1833 22.42   33.62 31.93 30.68   
1834 26.00   36.38 34.13 29.95   
1835 27.44   42.50 36.73 38.26   
1836    40.90 36.87 48.68   
1837    31.69 37.83 38.38   
1838 26.19  51.00 31.34 34.74 35.61   
1839    29.06 34.33 33.10   
1840    30.94 32.75 33.61   
1841 27.00 16.28 32.00 35.29 35.09 35.66   
1842 27.00 15.94  36.90 35.98 39.14   
1843 24.95 13.84 46.00 32.67 33.99 37.44   
1844 21.95  39.00 30.92 34.74 35.54   
1845 21.53 14.00 44.00 29.58 37.49 32.27   
1846 25.94   29.29 37.97 30.95   
1847 26.75  56.00 32.85 36.12 39.26   
1848 25.25  52.00 28.04 34.13 37.92   
1849 22.95  36.00 29.63 33.37 35.60   
1850 24.45   33.84 34.26 37.14   
1851 24.35  40.00 33.32 33.92 33.01   
1852 24.33  60.00 29.28 35.16 28.31   
1853 27.30  70.50 30.16 41.81 30.50   
1854 29.96  66.50 36.86 38.66 35.06   
1855 29.29  63.00 41.99 36.80 39.14   
1856 32.60  45.50 38.28 35.98 44.01   



 
 

734       Data appendix H 
 
 

 83 84 85 86 87 88 89 90 
year white alum turpentine linseed pine potash petroleum ammonia 

 lead   oil timber    

 100 kg. 100 kg. 100 kg. 100 l. m3 100 kg. 100 l. 100 kg. 

1857 28.95  55.50 41.82 36.12 47.91   
1858 32.96  51.00 32.76 37.08 36.36   
1859 32.43  59.00 31.15 36.53 34.91   
1860 30.44 11.50 51.80 30.25 39.41 35.92   
1861 33.00  84.00 32.42 39.27 38.49   
1862 29.47 10.00 98.00 39.91 38.66 38.05   
1863 27.61 11.00 123.50 43.79 36.67 38.02 35.94  
1864 27.61  101.50 38.40 39.21 40.84 37.17  
1865 29.96  91.25 36.40 38.72 37.04 44.21  
1866 29.70  62.00 39.98 33.03 34.87 36.38  
1867 28.32 10.00 57.00 37.67 36.19 39.86 25.01 23.00 
1868 28.83 10.00 47.00 34.10 40.17 49.92 25.04 23.00 
1869 28.63 10.00 50.00 32.28 40.17 41.61 28.63 23.00 
1870 27.23 10.00 55.00 33.03 40.17 39.49 27.73 23.00 
1871 26.72 11.00 48.00 34.43 40.17 40.33 25.81 23.00 
1872 29.22 12.00 69.50 37.00 40.17 40.12 24.56 23.00 
1873 34.83 12.00 53.25 33.55 47.17 41.02 21.67 23.00 
1874 31.85  40.65 28.76 56.09 36.74 16.13 23.00 
1875 32.06 11.00 34.58 27.04 43.73 30.46 15.25 23.00 
1876 29.85 11.00 34.50 24.59 47.17 28.85 20.69 18.00 
1877 31.75 11.00 44.50 28.40 45.52 26.94 19.31 17.00 
1878 26.40  37.50 27.94 38.38 23.20 14.77 24.00 
1879 25.72 10.00 31.75 27.32 35.22 23.29 11.94 24.00 
1880 25.92 9.00 41.75 27.49 40.17 25.14 12.48 24.00 
1881 26.64 9.00 53.00 26.09 41.95 30.55 12.38 24.00 
1882 22.24 8.50 58.25 24.32 41.95 32.17 9.18 24.00 
1883 22.74 9.00 52.88 20.84 38.38 31.00 9.70 24.00 
1884 21.65 8.00 37.00 19.75 38.38 31.00 9.52 24.00 
1885 20.01  37.00 22.06 40.17  9.02 24.00 
1886 19.12 8.00 40.00 20.55 40.17 37.00 7.97 19.00 
1887 20.65 8.00 44.00 20.85 40.17 29.76 7.73 19.00 
1888 21.71 8.00 42.75 19.04 41.95 28.52 9.30 19.00 
1889 19.00  38.75 20.15 43.73 31.62 8.55  
1890  8.00 33.25 22.95 40.17 37.00 8.10 20.00 
1891   28.75 21.43 40.17 40.00 7.48  
1892  7.50 26.25 18.06 41.95 40.00 6.63 20.00 
1893  7.50 27.75 20.41 41.95  5.55 20.00 
1894  7.50 26.50 19.97 41.95 40.00 5.80 20.00 
1895 20.00 7.50 26.75 19.89 43.73 36.00 8.89 16.00 
1896  7.50 27.50 17.73 45.52  8.04 16.00 
1897  7.50 32.00 13.91 50.74  8.54 16.00 
1898 18.77 7.50 31.50 15.45 48.95  9.07 16.00 
1899 19.48 7.50 38.50 19.16 48.95  10.98 18.00 
1900 22.34 7.50 46.00 29.82 50.74  12.13 18.00 
1901 18.36 7.50 36.13 28.88 50.74  9.86 18.00 
1902 15.80 7.50 43.25 28.69 53.02  9.81 18.00 
1903  7.50 47.75 20.83 55.05  10.43 15.00 
1904 12.99  48.50 16.03 50.99  10.68  
1905 15.39 8.00 59.38 16.34 51.03  10.50 18.00 
1906 18.10 8.00 57.38 19.77 56.51  11.04 18.00 
1907 22.44 8.00 57.50 22.92 55.19  11.93 18.00 
1908 16.26 9.00 40.38 21.16 51.74  12.20 15.65 
1909  9.00 51.13 23.68 56.19  12.20 15.52 
1910 15.55 8.00 60.25 37.89 58.51  12.06 15.83 
1911 15.03 8.00 65.75 41.71 58.79  11.41 16.76 
1912 21.17 8.00 42.25 34.72 58.79  12.52 16.46 
1913 25.26 9.00 42.00 24.59 63.86  13.50 16.21 



 National price tables       735 
 
 

 91 92 93 94 95 96 97 98 
year vitriol sulphuric potato flour copra bricks Rhine Waal roofing 

  acid    clinkers clinkers   tiles 

 100 kg. 100 kg. 100 kg. 1000 kg. 1000 pcs. 1000 pcs. 1000 pcs. 1000 pcs. 

1800     18.00    
1801     22.00    
1802     22.00 6.38   
1803     22.00    
1804     25.00    
1805     25.00    
1806     25.00    
1807     24.00    
1808     23.50    
1809     23.00    
1810     22.50    
1811     22.00    
1812     22.00 9.00   
1813     20.00 9.00   
1814     20.00 9.00   
1815     20.00 9.00   
1816     22.00 9.00   
1817     23.00 9.00   
1818     27.00 9.50   
1819     22.00 9.50   
1820     19.00 9.50   
1821     14.50    
1822     14.50 8.95   
1823     14.00    
1824     13.00 6.95   
1825     12.00 6.45   
1826     14.50 6.70   
1827     15.00 6.84 22.00  
1828     17.50 8.28   
1829     20.00 7.48   
1830     18.00 7.48   
1831     15.00 7.48    
1832     13.00 7.48   
1833     15.00 7.48 21.00 15.00 
1834     13.00 7.48  15.00 
1835     15.00 7.48 18.00  
1836     15.50 7.48  12.00 
1837     16.50   16.00 
1838     17.30 7.46 18.00 16.00 
1839     18.20 7.46  15.00 
1840     19.00 7.15  14.00 
1841     16.50 7.15  12.00 
1842     17.00 7.15  12.00 
1843     16.00 7.15 16.25 14.00 
1844     15.50 7.15 13.80 13.00 
1845  10.00   16.25 6.55 12.83 12.00 
1846     14.50 6.55 13.43 12.00 
1847     15.50 6.57  12.00 
1848     14.80 6.57 13.15 12.00 
1849     15.50 6.57 12.38 11.50 
1850   16.38  16.00 6.43  11.50 
1851   16.42  15.50 6.43  11.50 
1852   19.10  15.00 6.43  11.50 
1853  10.00 21.49  15.90 6.43   12.00 
1854  8.00 18.20  16.80 6.43 14.98 15.00 
1855  8.00 21.56  17.60 7.75   16.00 
1856  8.00 21.50  18.50 7.75 14.75 18.00 
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 91 92 93 94 95 96 97 98 
year vitriol sulphuric potato flour copra bricks Rhine Waal roofing 

  acid     clinkers clinkers   tiles 

 100 kg. 100 kg. 100 kg. 1000 kg. 1000 pcs. 1000 pcs. 1000 pcs. 1000 pcs. 

1856  8.00 21.50  18.50 7.75 14.75 18.00 
1857  8.00 24.08  18.20 7.75 14.38 18.00 
1858   20.99  17.80 7.75 14.90 18.00 
1859  10.00 23.33  17.50 7.75 11.85 18.00 
1860 40.00 10.00 24.90  17.00 7.20 11.60 16.00 
1861   23.74  16.45 7.20 15.00 16.00 
1862 40.00 9.00 19.92  17.98 7.20 17.50 16.00 
1863 40.00 9.00 19.28  15.41 7.20 13.30 15.00 
1864  10.00 18.04  16.10 8.09 12.95 16.00 
1865  9.00 19.52  15.00 8.09 11.15 16.00 
1866   16.75  16.35 8.09   14.00 
1867 35.00 12.00 19.27  13.60 8.09 13.85 14.00 
1868 33.00  18.84  12.65 8.09 15.30 14.00 
1869 34.00 11.00 18.52  13.38 8.83 13.60  
1870 33.00 9.00 19.57  14.58 8.83  14.00 
1871 33.00 9.00 25.23  15.02 8.83  14.00 
1872 40.00 11.00 25.34  13.50 8.83 15.33 14.50 
1873 41.00 9.00 20.10  16.83 8.83  14.50 
1874  9.00 23.75  17.23 10.72   16.00 
1875 35.00 10.00 21.00  17.23 10.72 20.23 18.00 
1876 34.00  21.50  17.23 10.72 20.00 20.00 
1877 28.00 8.00 23.50  17.23 10.72 20.44 24.00 
1878  7.00 24.00  17.23 10.72 20.50 23.00 
1879 30.00  22.25  18.42 11.46 17.25 18.00 
1880 29.00 6.00 24.00  18.42 11.46 24.00 16.00 
1881 27.00 6.00 22.50  15.00 11.46 18.75 15.00 
1882 28.00 7.00 19.25  15.50 11.46 17.97 17.50 
1883 30.00 7.00 20.00  12.56 11.46 19.83 17.13 
1884 30.00 6.00 17.75  9.00 10.72 15.47 18.00 
1885  6.00 16.50  8.63 10.72 13.17 16.30 
1886 22.00 4.00 15.50  8.63 10.72    
1887 23.00 5.00 16.25  8.07 10.72 15.50 20.50 
1888 27.00 5.00 18.00  9.23 10.72 13.35  
1889  5.00 21.50 95.1 8.64 9.96 13.43 20.00 
1890 31.00 3.00 20.03 88.7 10.00 11.31 14.57 19.50 
1891  4.00 23.40 119.4 10.96 11.97 15.49 19.75 
1892 22.00 4.00 20.67 108.1 11.08 12.05 15.71 19.12 
1893 22.00 4.00 18.81 109.5 10.15 10.30 13.37 19.20 
1894 21.50 4.00 15.30 110.9 9.59 9.90 11.63 19.12 
1895 21.00 4.00 14.64 114.6 11.20 11.55 13.37 17.25 
1896 22.50 4.00 15.61 112.5 13.58 14.22 16.72 15.95 
1897 26.00 4.00 15.14 112.5 13.83 15.84 18.36 15.78 
1898 24.00  16.77 125.5 12.85 15.84 16.62 15.77 
1899 25.00  16.21 125.5 12.79 13.56 16.67 16.05 
1900 33.00  16.18 130.3 12.62 15.59 15.13 16.44 
1901 29.00 2.90 14.25 144.1 11.86 15.18 15.09 17.72 
1902 29.00 2.90 13.75 158.7 12.26 15.10   17.20 
1903 29.00 2.90 15.75 132.0 13.96 13.55 17.60 16.45 
1904  2.90 17.75 146.5 14.38 14.72 18.75 16.18 
1905 28.00 3.00 17.75 149.0 12.64 14.43 15.00 16.51 
1906 28.00 3.00 15.75 185.0 11.86 14.83 13.49 16.43 
1907 28.00 3.00 16.50 202.4 11.44 11.28 13.82 16.57 
1908 28.00 3.00 15.63 140.9 11.00 10.80 14.33 16.40 
1909 26.00 3.00 16.50 184.2 10.48 10.31 13.65 15.00 
1910 26.00 2.90 17.00 231.5 11.22 10.50 15.30 16.00 
1911 26.00 2.90 18.13 229.1 12.05 12.01 15.45 16.50 
1912 26.00 2.85 18.25 281.6 12.76 13.51 15.30 18.00 
1913 33.00 2.85 16.50 307.8 14.24 15.52 16.50 20.00 



 National price tables       737 
 
 

 99 100  99 100 
year floor floor year floor floor 

 tiles. 7 cm. tiles. 9 cm.  tiles. 7 cm. tiles. 9 cm. 

 100 pcs. 100 pcs.  100 pcs. 100 pcs. 

1800   1857 30.00 42.00 
1801   1858 30.00 42.00 
1802   1859 30.00 42.00 
1803   1860 30.00 42.00 
1804   1861 30.00 42.00 
1805   1862 30.00 42.00 
1806   1863 30.00 40.00 
1807   1864 30.00 40.00 
1808   1865 30.00 40.00 
1809   1866 30.00 40.00 
1810   1867 30.00 40.00 
1811   1868 30.00 40.00 
1812   1869 30.00 40.00 
1813   1870 30.00 40.00 
1814   1871 30.00 40.00 
1815   1872 30.00 40.00 
1816   1873 30.00 40.00 
1817   1874 32.00 42.00 
1818   1875 32.00 42.00 
1819   1876 34.00 44.00 
1820   1877 38.00 48.00 
1821   1878 40.00 50.00 
1822   1879 33.00 43.00 
1823   1880 32.00 42.00 
1824   1881 30.00 40.00 
1825   1882 30.00 40.00 
1826   1883 30.00 40.00 
1827   1884   
1828   1885   
1829   1886   
1830   1887   
1831   1888   
1832   1889   
1833   1890   
1834   1891   
1835   1892 26.00 36.00 
1836 15.00 30.00 1893   
1837 16.00 35.00 1894 25.00 35.00 
1838 20.00 35.00 1895 25.00 35.00 
1839   1896 25.00 35.00 
1840 18.00 36.00 1897 25.00 35.00 
1841 18.00 36.00 1898 25.00 35.00 
1842 18.00 36.00 1899 25.00 35.00 
1843 20.00 38.00 1900 25.00 35.00 
1844 20.00 40.00 1901 30.00 40.00 
1845 20.00 38.00 1902 30.00 40.00 
1846 20.00 38.00 1903 30.00 40.00 
1847 20.00 38.00 1904 30.00 40.00 
1848 20.00 37.00 1905 30.00 40.00 
1849 20.00 36.00 1906 30.00 40.00 
1850 20.00 36.00 1907 30.00 40.00 
1851 20.00 36.00 1908 30.00 40.00 
1852 20.00 36.00 1909 30.00 40.00 
1853 25.00 38.00 1910 30.00  
1854 28.00 40.00 1911 30.00  
1855 25.00 40.00 1912   
1856 25.00 40.00 1913   
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C. Consumer prices 
 

  101 102 103 104 105 106 107 108 
year rye bread unbolted fine rye wheaten beef veal pork 

    wh. bread wh. bread flour flour       

  100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 

1800 13.6 31.4 36.3     34.9   66.2 
1801 14.7 34.6 39.2     35.4   70.1 
1802 13.8 32.6 37.7     34.3   57.2 
1803 13.0 29.1 33.8     36.1   52.2 
1804 10.7 26.5 29.4     39.3   55.7 
1805 12.9 34.1 37.2     41.1   56.1 
1806 13.8 30.7 37.3     33.3   40.5 
1807 12.8 29.8 34.6     32.2   43.1 
1808 10.2 28.6 32.9     33.3   40.3 
1809 9.6 28.8 32.5     36.2   42.8 
1810 9.1 31.0 34.3     32.7   42.5 
1811 10.1 27.4 31.3     32.6   37.2 
1812 13.9 28.3 34.7     32.9   45.8 
1813 11.5 25.9 34.1     40.8 53.2 40.2 
1814 9.8 25.1 33.2     33.5 53.2 41.7 
1815 9.8 29.1 33.4     34.5 45.7 39.8 
1816 12.7 31.3 36.8 19.76 27.49 36.6   39.7 
1817 14.8 39.8 44.5 22.15 31.61 44.6   52.8 
1818 12.0 31.7 37.3 19.66 25.63 35.9 29.1 57.1 
1819 10.9 20.7 31.3 17.43 20.21 41.3 32.3 43.3 
1820 8.6 18.7 27.7 13.44 17.31 39.4 26.6 31.9 
1821 7.8 18.6 27.2 12.22 16.19 36.9 40.5 26.2 
1822 7.1 18.2 27.1 11.37 15.84 30.5 36.3 26.5 
1823 8.0 18.1 28.5 9.85 12.88 27.7 22.9 26.7 
1824 6.5 14.8 22.9 6.39 9.70 30.3 22.4 25.9 
1825 6.4 15.2 22.8 6.38 9.46 27.1 28.5 32.5 
1826 7.2 15.0 22.6 7.76 10.27 28.7 22.4 30.3 
1827 8.9 16.5 24.3 9.82 11.78 28.4 18.8 32.1 
1828 8.8 17.2 25.4 8.86 12.85 28.2 27.8 31.3 
1829 8.9 20.1 29.9 9.40 16.45 26.3 28.8 35.0 
1830 8.9 19.9 31.2 8.87 13.76 30.8 31.5 42.8 
1831 10.3 21.0 32.9 11.17 17.45 37.4 33.5 42.9 
1832 9.5 19.5 30.8 10.08 14.44 37.9 34.6 38.2 
1833 8.6 17.2 29.1 8.91 12.52 38.6 41.7 29.4 
1834 7.9 15.7 27.8 7.64 11.59 33.8 37.1 25.3 
1835 8.1 15.3 25.6 7.68 11.33 32.8 37.5 30.6 
1836 8.1 15.9 26.3 7.97 11.81 29.8 36.8 34.5 
1837 8.7 17.2 27.7 8.33 12.43 28.1 29.5 32.4 
1838 9.6 19.5 30.8 10.12 15.84 30.8 36.8 27.9 
1839 10.3 21.3 34.4 12.38 17.94 35.1 50.0 34.3 
1840 9.5 21.2 34.6 10.07 16.52 37.5 41.5 34.6 
1841 9.7 20.8 33.7 9.68 15.41 44.6 54.0 30.0 
1842 10.2 22.0 33.6 11.14 17.96 43.7 55.0 36.4 
1843 10.1 19.7 31.3 11.12 15.71 40.1 55.0 33.4 
1844 9.2 19.0 30.2 9.09 15.18 33.5 40.5 33.6 
1845 10.1 19.0 30.8 11.23 16.36 32.0 42.0 38.2 
1846 12.5 21.0 32.4 14.18 18.67 34.4 43.5 48.0 
1847 13.3 24.1 39.0 17.11 25.23 38.4 43.5 55.6 
1848 8.8 17.6 30.0 10.64 15.91 43.2 49.0 38.7 
1849 8.2 18.0 29.6 8.40 15.93 36.4 50.0 36.9 
1850 8.2 17.6 29.2 8.95 15.25 32.7 40.0 35.6 
1851 8.9 16.7 28.2 9.49 14.80 29.6 38.8 38.5 
1852 10.0 18.7 29.8 11.29 16.55 30.1 38.3 48.4 
1853 10.6 20.6 31.7 12.82 19.83 34.9 35.0 65.6 
1854 13.3 22.2 32.8 15.96 24.73 41.3 49.3 63.7 
1855 14.0 26.1 36.0 16.10 26.65 46.4 53.8 64.0 
1856 12.1 20.7 31.3 14.80 26.30 46.9 65.2 60.8 
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  101 102 103 104 105 106 107 108 
year rye bread unbolted fine rye wheaten beef veal pork 

    wh. bread wh. bread flour flour       

  100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 

1857 9.2 17.4 28.5 11.60 20.80 44.1 66.1 60.0 
1858 8.4 15.3 25.3 11.80 17.90 44.5 66.6 46.8 
1859 8.3 14.8 24.8 11.30 17.20 44.1 64.7 57.3 
1860 9.1 14.8 25.6 11.10 20.30 49.3 71.5 45.6 
1861 10.0 15.3 27.7 12.30 21.80 49.2 72.0 42.0 
1862 10.2 15.1 26.0 11.80 19.70 47.1 73.0 38.0 
1863 9.0 13.3 24.6 11.10 18.40 45.7 71.3 35.0 
1864 8.1 13.1 22.1 9.90 17.40 41.8 70.3   
1865 7.7 12.8 22.4 9.40 16.40 44.1 77.9 51.5 
1866 8.5 13.1 22.3 9.70 14.70 49.1 72.5 48.4 
1867 9.2 15.7 23.2 11.40 18.40 49.1 80.4 45.8 
1868 10.5 17.0 22.8 13.70 19.60 50.4 77.3 57.6 
1869 8.9 13.6 18.9 11.10 15.50 53.6 78.0 57.2 
1870 8.9 14.1 19.4 11.90 14.50 54.6 76.4 50.0 
1871 9.3 15.4 21.6 11.30 17.10 54.6 80.7   
1872 9.1 15.3 21.9 12.70 16.40 61.8 82.0 54.0 
1873 9.4 16.8 23.6 11.20 17.40 64.3 92.8 55.0 
1874 10.3 15.0 21.7 12.00 16.60 71.0 88.7 52.0 
1875 9.2 13.1 18.5 10.60 13.90 67.9 87.5 52.0 
1876 9.1 13.6 19.7 10.50 14.60 67.3 91.3 55.0 
1877 9.8 15.2 21.7 10.50 15.40 69.6 92.3 50.0 
1878 8.7 14.7 20.2 9.80 14.90 70.4 94.7 46.0 
1879 8.3 13.9 19.3 9.20 13.70 68.5 90.7 45.0 
1880 9.6 14.6 20.2 12.80 14.40 65.2 81.2 55.0 
1881 10.8 14.8 20.3 13.90 14.60 66.1 92.0 84.0 
1882 9.7 14.1 19.0 11.00 14.80 61.2 84.3 80.0 
1883 8.5 13.2 17.7 9.80 13.90 68.8 89.7 80.0 
1884 8.4 12.5 15.9 9.60 11.30 78.3 93.5 80.0 
1885 7.7 11.4 14.8 9.00 10.70 64.4 84.2 70.0 
1886 7.1 11.0 14.2 8.90 10.60 56.3 87.0 70.0 
1887 6.7 11.3 14.9 6.70 9.40 52.5 91.0 65.0 
1888 6.2 11.3 14.7 8.30 10.70 48.1 92.5 57.0 
1889 6.9 11.4 14.0 8.20 10.60 54.6 92.2 58.5 
1890 7.1 11.3 14.1 8.20 10.90 64.2 98.8 71.0 
1891 8.3 12.5 15.4 9.50 12.70 65.2 102.0 68.3 
1892 9.1 11.4 14.2 10.10 11.20 61.8 93.5 66.5 
1893 7.3 10.2 12.9 9.70 9.70 60.4 96.0 71.0 
1894 6.6 8.8 11.3 9.20 8.90 62.6 86.0 67.6 
1895 6.4 8.8 11.4 8.10 8.50 62.1 80.5 62.5 
1896 6.7 9.6 11.6 6.50 9.50 57.2 85.6 60.8 
1897 7.1 10.9 13.2 6.80 10.60 58.8 76.5 55.7 
1898 8.1 11.4 14.1 7.10 12.30 56.7 76.0 61.8 
1899 7.8 10.4 12.7 7.30 11.20 52.6 89.1 61.7 
1900 8.0 10.9 13.9 7.30 11.20 58.9 84.8 59.5 
1901 7.8 10.9 13.6 6.80 10.60 63.0 88.3 61.8 
1902 8.0 11.1 14.1 7.50 10.60 64.9 90.6 66.5 
1903 7.9 11.6 14.8 7.30 10.60 63.9 101.3 68.4 
1904 7.9 12.1 15.3 7.30 10.60 68.4 104.0 61.3 
1905 8.2 12.1 15.5 8.10 10.60 66.3 101.6 61.8 
1906 8.2 12.0 14.9 8.20 10.60 68.1 104.0 70.3 
1907 9.1 12.8 15.6 10.00 10.60 71.3 111.0 71.6 
1908 9.7 13.8 16.6 9.60 11.80 74.5 106.0 71.6 
1909 9.6 14.7 17.5 9.00 12.80 70.6 104.5 74.8 
1910 9.0 14.3 17.2 7.40 12.30 68.9 116.5 79.5 
1911 8.8 14.0 16.7 8.50 12.30 70.0 116.7 78.8 
1912 9.4 14.3 17.0 9.90 12.30 72.6 114.8 75.7 
1913 9.5 14.4 17.0 8.50 11.80 75.2 127.0 83.0 



 
 

740       Data appendix H 
 
 

  109 110 111 112 113 114 115 116 
year butter potatoes pearl brown peas butter- milk coffee 

      barley beans   milk     

  100 kg. 100 l. 100 l. 100 l. 100 l. 100 l. 100 l. kg. 

1800 82.7 1.89 16.02   12.05 1.11 5.59   
1801 74.3 1.50 17.33   16.19 1.11 5.73   
1802 93.7 1.46 16.01   12.53 1.11 5.73   
1803 90.6 1.70 15.20   13.15 1.11 5.81   
1804 86.7 1.55 13.21   14.61 1.11 5.58   
1805 79.3 1.51 12.86   15.58 1.11 5.67 2.30 
1806 83.2 1.63 13.61   16.21 1.11 5.82 2.28 
1807 76.3 1.59 13.95   16.12 1.11 5.83 2.26 
1808 73.9 1.66 14.19   14.03 1.11 5.69 3.41 
1809 77.5 1.44 11.28   11.62 1.11 5.72 3.19 
1810 76.5 1.49 10.16   9.69 1.11 5.77 2.79 
1811 55.0 1.25 8.76   10.64 1.17 5.79   
1812 64.3 1.53 13.23   16.63 1.17 5.70   
1813 60.3 1.40 11.18   13.80 1.23 5.73   
1814 81.3 1.35 7.82   13.21 1.33 5.44   
1815 86.8 1.38 15.14   11.48 1.38 5.40   
1816 70.8 2.27 11.80   17.83 1.50 6.53   
1817 78.9 1.88 17.13   17.31 1.36 6.15   
1818 87.9 1.55 16.80   16.97 1.36 6.17   
1819 85.7 1.42 16.18   14.67 1.33 6.14   
1820 81.1 1.38 13.59   11.92 1.33 6.44   
1821 71.3 1.13 6.01   9.38 1.33 6.15   
1822 57.6 1.24 8.66   6.17 1.34 5.47   
1823 60.6 1.10 9.76   7.56 1.34 5.25   
1824 65.5 1.19 7.11   8.12 1.34 5.76   
1825 73.0 1.13 10.06   8.84 1.34 5.18 0.67 
1826 73.1 1.54 10.29   9.64 1.34 4.63 0.60 
1827 75.5 1.37 14.14   11.41 1.34 5.04 0.70 
1828 71.3 1.47 12.80   10.12 1.34 5.36 0.59 
1829 71.8 1.90 12.19   10.83 1.34 4.93 0.55 
1830 79.5 2.07 13.61   11.85 1.57 5.68 0.54 
1831 91.4 1.67 15.53 22.00 12.08 1.57 5.66 0.55 
1832 79.4 1.41 15.55 14.00 11.36 1.48 5.33 0.72 
1833 73.8 1.13 13.64 16.00 9.97 1.48 5.03 0.29 
1834 72.2 1.33 11.47 14.00 10.91 1.48 5.00 0.28 
1835 69.6 1.78 11.63 14.00 10.89 1.48 4.92 0.26 
1836 76.8 1.80 12.61 12.00 10.22 1.48 4.77 0.48 
1837 78.5 1.63 12.56 16.00 9.66 1.48 4.63 0.45 
1838 78.7 1.73 12.50 15.00 10.53 1.48 4.79 0.44 
1839 84.1 1.95 14.39 18.00 10.47 1.48 4.87 0.46 
1840 88.2 1.67 14.88 18.00 11.67 1.48 5.15 0.23 
1841 87.2 1.70 15.76   11.73 1.48 5.27 0.39 
1842 89.4 2.09 14.04 16.25 11.15 1.66 5.76 0.37 
1843 82.9 1.56 14.98 13.00 10.80 1.66 5.85 0.45 
1844 73.8 1.48 13.23 11.67 9.90 1.66 5.29 0.30 
1845 79.5 2.73 13.56 14.35 12.19 1.66 5.05 0.32 
1846 89.9 3.63 16.88 19.80 15.68 1.66 5.13 0.32 
1847 93.8 3.17 17.90 16.75 13.90 1.66 5.38 0.31 
1848 90.0 2.81 13.70 13.07 11.18 1.66 5.37 0.32 
1849 80.5 1.89 12.46 10.64 9.14 1.66 5.28 0.33 
1850 77.1 2.10 10.36 9.30 8.12 1.53 4.75 0.42 
1851 81.3 2.69 10.29 9.85 9.92 1.45 4.44 0.60 
1852 81.4 2.80 11.35 16.30 9.97 1.39 4.25 0.56 
1853 95.1 3.44 12.99 15.50 11.73 1.47 4.47 0.61 
1854 97.6 3.22 15.91 18.25 12.90 1.47 4.80 0.65 
1855 99.9 3.17 15.58 17.60 12.99 1.50 5.13 0.75 
1856 107.7 2.80 16.37 17.90 12.10 1.55 5.58 0.82 



 National price tables       741 
 
 

  109 110 111 112 113 114 115 116 
year butter potatoes pearl brown peas butter- milk coffee 

      barley beans   milk     

  100 kg. 100 l. 100 l. 100 l. 100 l. 100 l. 100 l. kg. 

1857 104.1 2.11 15.48 13.75 11.53 1.57 5.56 0.89 
1858 114.9 1.89 14.3175 15.25 12.41 1.58 5.56 0.84 
1859 104.5 2.39 13.02 15.00 12.62 1.65 5.56 0.84 
1860 107.6 3.16 14.189 15.00 11.77 1.65 5.69 0.94 
1861 105.0 4.14 15.90 15.00 13.12 1.63 5.65 0.96 
1862 109.2 3.02 15.82 18.16 13.47 1.64 5.62 1.03 
1863 103.3 2.06 14.43 12.67 9.24 1.63 5.62 1.06 
1864 110.6 1.96 13.70 13.50 9.02 1.68 5.88 1.04 
1865 114.8 2.08 13.16 15.20 10.80 1.70 6.16 1.13 
1866 120.7 3.40 14.07 17.45 11.70 1.76 6.34 1.10 
1867 113.6 3.26 17.04 19.00 12.53 1.80 6.83 0.99 
1868 107.4 2.87 17.59 18.08 12.80 1.79 6.49 0.91 
1869 117.6 2.65 17.27 16.38 12.47 1.84 6.86 0.86 
1870 121.0 2.82 16.90 13.70 11.90 1.80 6.40 0.90 
1871 127.3 3.01 14.18 14.80 12.31 1.79 6.41 0.89 
1872 119.0 3.04 14.29 15.43 12.28 1.90 6.85 0.94 
1873 127.1 2.79 13.64 14.00 11.89 2.06 7.37 1.23 
1874 132.8 2.48 16.03 15.30 12.68 2.06 7.00 1.41 
1875 131.7 2.43 14.76 15.50 11.93 2.08 6.98 1.33 
1876 140.6 3.05 13.25 16.00 12.91 2.14 7.11 1.32 
1877 135.1 3.45 13.97 16.00 12.26 2.16 7.13 1.28 
1878 131.7 3.70 14.48 15.33 11.98 2.12 6.79 1.27 
1879 120.4 3.71 14.43 18.25 13.47 2.19 6.91 1.09 
1880 125.1 3.86 14.73 20.00 16.31 2.22 6.93 1.05 
1881 133.8 3.09 14.47 17.83 14.80 2.22 7.06 0.97 
1882 131.6 3.10 14.39 17.77 15.26 2.23 7.05 0.84 
1883 129.4 3.12 13.43 17.13 14.32 2.31 7.03 0.50 
1884 126.9 2.43 13.19 19.43 14.55 2.65 7.16 0.60 
1885 123.7 2.07 12.01 17.97 12.75 2.72 7.34 0.68 
1886 107.0 2.32 12.08 17.57 12.21 2.72 6.83 0.53 
1887 107.8 2.77 10.56 16.13 12.65 2.57 6.40 0.72 
1888 108.4 2.67 10.50 16.13 12.38 2.49 6.39 1.08 
1889 111.4 3.33 11.94 16.00 14.33 2.47 6.22 1.20 
1890 112.8 2.82 11.76 14.55 12.85 2.30 6.15 1.27 
1891 112.4 3.32 11.72 14.70 12.69 2.23 6.21 1.33 
1892 115.6 3.49 13.59 15.96 16.02 2.25 6.29 1.21 
1893 118.6 2.21 12.56 12.51 14.55 2.47 6.45 1.01 
1894 117.6 2.18 12.20 13.58 15.09 2.41 6.32 0.97 
1895 114.9 2.61 12.05 16.49 15.50 2.34 6.08 1.00 
1896 108.3 2.22 12.01 13.65 14.45 2.32 6.12 0.97 
1897 109.7 2.01 11.84 13.37 14.13 2.35 5.88 0.87 
1898 111.7 2.71 12.03 13.00 14.61 2.36 5.75 0.69 
1899 111.3 2.57 12.77 14.06 15.34 2.40 5.81 0.62 
1900 114.4 2.05 12.97 14.32 15.46 2.57 6.04 0.64 
1901 118.6 2.69 12.59 14.05 16.34 2.65 6.35 0.65 
1902 117.9 2.55 11.57 13.36 16.40 2.40 6.30 0.62 
1903 121.3 2.42 12.38 16.45 17.15 2.39 6.58 0.60 
1904 119.0 3.33 12.30 17.68 16.31 2.51 6.65 0.62 
1905 118.5 2.82 11.89 15.80 15.49 2.46 6.73 0.65 
1906 123.0 2.95 12.18 15.35 15.95 2.49 6.76 0.68 
1907 128.8 2.30 12.39 15.72 16.42 2.56 7.29 0.67 
1908 129.5 2.23 13.34 16.55 16.87 2.51 7.29 0.61 
1909 130.5 2.22 14.11 17.01 17.42 2.49 7.32 0.66 
1910 134.3 2.43 13.00 19.21 21.91 2.79 7.20 0.67 
1911 136.9 2.99 12.94 18.60 22.55 2.92 7.54 0.75 
1912 139.8 2.79 11.97 21.83 23.41 3.13 8.05 0.92 
1913 145.4 2.35 13.00 19.71 20.86 3.25 8.00 0.93 



 
 

742       Data appendix H 
 
 

  117 118 119 120 121 122 123 124 
year rice tea red tobacco jenever beer wine beer 

      wine     vinegar vinegar   

  100 kg. 100 kg. 100 l. 100 kg. 100 l. 100 l. 100 l. 100 l. 

1800 54.3 306.0    50.0 4.88 14.33 3.23 
1801   318.0     43.0     3.61 
1802 33.2 309.0     48.6   12.78 3.50 
1803 37.4 304.0     49.3 5.54 12.86 3.44 
1804 42.0 321.0     51.6 5.63 12.90 3.54 
1805 48.0 366.4     47.9 5.71 12.90 3.48 
1806 46.9 357.2     57.7 5.41 12.63 3.43 
1807 34.8 352.6     61.3 5.09 12.63 3.43 
1808 48.1 366.4     57.9 5.09 13.27 3.43 
1809 43.0 378.3     65.1 4.46 13.98 3.43 
1810 35.0 423.1     74.0 4.46 16.23 3.45 
1811 52.6 493.1     53.9 4.46 14.05 3.95 
1812         66.3 7.68 12.59 4.55 
1813         72.0 7.86   4.55 
1814         79.0 6.96   4.02 
1815 41.1   49.49   50.0 5.48 7.33 3.79 
1816 28.4   60.54   60.0 6.25   3.72 
1817 47.4   59.47   72.0 5.65   4.39 
1818     59.67   61.0 5.65 8.75 4.21 
1819 59.5   55.28   50.0 4.94 12.11 4.18 
1820 35.4   59.62   50.0 5.03 10.63 4.10 
1821     57.73   43.0 4.94 13.39 4.00 
1822 26.0   57.16   40.0 4.94 8.70 3.88 
1823 28.0   58.43   42.0 4.94 7.99 4.02 
1824 26.0   57.04   45.0 4.94 7.83 3.99 
1825 29.2   58.17   45.0 4.94 7.54 3.75 
1826 33.0   59.45   46.0 4.94 7.20 3.89 
1827 33.5 236.8 57.00   44.0 4.92 6.92 3.72 
1828 31.5 246.4 57.00   47.0 4.75 7.51 3.69 
1829 28.6 240.7 57.00   53.0 4.75 7.51 3.82 
1830 25.6 251.0 56.00   57.0 4.75 6.82 3.69 
1831 26.9 245.9 56.00   61.0 4.76 7.70 3.69 
1832 28.7 243.3 56.24   65.0 4.75 8.29 3.74 
1833 28.3 240.6 56.25   60.0 4.79 7.40 3.88 
1834 24.4   56.25   60.0 4.79 8.22 3.75 
1835 23.4 300.0 56.25   60.0 4.56 7.58 3.78 
1836 23.9 310.0 56.25   55.0 4.56 7.51 3.76 
1837 25.0 180.0 56.25   60.0 4.56 7.15 3.75 
1838 23.1 280.0 56.25   55.0 4.59 6.51 3.82 
1839 22.7   56.25   58.0 5.00 6.00 3.77 
1840 22.2 350.0 56.25   60.0 5.21 6.42 3.70 
1841 22.8 300.0 56.25   60.0 5.38 6.38 3.70 
1842 20.3 368.0 56.25   58.0 4.89 6.50 3.70 
1843 21.3 311.6 56.25   60.0 4.23 6.38 3.77 
1844 18.6 270.8 56.25   55.0 3.88 5.83 3.75 
1845 22.6 244.9 55.16   53.0 3.88 5.67 3.70 
1846 28.0 235.0 55.00   55.0 4.04 5.45 3.70 
1847 29.2 215.0 55.00   60.0 4.00 5.63 4.17 
1848 23.9 193.4 55.00   60.0 4.00 5.94 3.79 
1849 21.1 150.0 55.00   55.0 4.00 5.62 3.79 
1850 20.0 150.0 55.00   55.0 4.00 5.62 3.79 
1851 18.5 178.5 45.00   55.0 4.00 5.62 3.79 
1852 17.2 159.0 45.00   55.0 4.00 5.58 3.92 
1853 17.7 144.0 45.00   60.0 4.22 5.32 3.83 
1854 21.1 191.2 52.50   60.0 4.59 5.32 4.39 
1855 22.2 190.3 56.50   60.2 4.57 6.38 4.68 
1856 21.3 176.9 59.38   60.0 4.54 8.13 4.44 



 National price tables       743 
 
 

  117 118 119 120 121 122 123 124 
year rice tea red tobacco jenever beer wine beer 

      wine     vinegar vinegar   

  100 kg. 100 kg. 100 l. 100 kg. 100 l. 100 l. 100 l. 100 l. 

1857 17.3 186.9 64.99   55.0 4.53 6.58 4.29 
1858 16.4 180.0 66.00   55.0 4.54 7.08 4.20 
1859 15.2 184.0 68.38 42.3 55.0 4.49 8.50 4.39 
1860 15.3 230.9 67.50 37.4 60.0 4.75 4.01 4.92 
1861 17.9 234.8 67.50 33.9 59.9 4.75 3.69 4.91 
1862 18.4 209.0   40.8 61.8 4.75 3.55 4.80 
1863 15.9 229.2   48.7 59.7 4.75 4.96 4.82 
1864 15.3 235.0   50.4 70.4 4.75 4.99 4.79 
1865 15.5 249.1 77.25 49.1 71.8 4.75 5.82 4.84 
1866 17.9 239.9 83.28 46.3 71.7 4.75 5.45 4.85 
1867 18.8 227.8   41.4 79.6 4.75 5.46 4.74 
1868 18.6 218.5   41.6 78.5 4.75 5.41 4.42 
1869 17.3 221.0   43.4 81.2 4.75 5.40 4.29 
1870 13.9 210.0     81.4 4.75 4.22 4.55 
1871 15.2 210.0     82.1   3.20 4.78 
1872 16.1 210.0     89.4   3.20 4.30 
1873 15.5 210.0     84.6   3.20 4.42 
1874 15.9 238.0 95.00 53.8 85.0   6.97 5.27 
1875 15.4 201.8 95.00 60.0 82.8   6.72 5.28 
1876 15.1 200.8 94.57 56.8 81.5 4.25 6.69 5.29 
1877 15.9 208.9   53.1 84.3 4.25 6.13 5.28 
1878 16.1 202.3 64.99   79.1 4.50 5.69 5.19 
1879 16.3 200.8 68.75 39.5 88.2 4.50 5.97 5.22 
1880 16.6 191.3 73.96 43.3 85.4 4.50 5.33 4.62 
1881 16.0 184.2 80.00 40.8 80.9 4.50 5.58 4.80 
1882 14.6 201.0 80.00 39.8 83.6 4.50 5.75 4.73 
1883 13.6 191.0 80.00 39.4 81.8 4.50 5.70 4.73 
1884 13.8 199.1   37.8 66.4 4.38 3.56 4.75 
1885 13.1 176.0   42.8 63.3 4.25 7.79 4.65 
1886 13.0 179.4 90.00 42.9 72.0 4.75 7.14 4.37 
1887 12.4 171.3 87.49 36.0 70.0 4.50 7.43 4.70 
1888 12.2 168.0 68.50 28.5 78.2 5.25 7.23 4.70 
1889 13.2 156.7 83.39 36.1 72.0 5.13 7.05 5.20 
1890 12.5 162.1 83.39 34.0 70.0 4.88 8.39 4.94 
1891 13.0 134.5 84.87 34.2 69.1 4.75 7.68 4.95 
1892 13.6 135.9 63.71 33.3 74.5 4.72 7.07 4.68 
1893 13.9 146.3 87.70 35.1 56.4 4.38 7.04 4.68 
1894 13.1 138.1   34.4   4.24 7.01 4.68 
1895 12.8 149.3   34.1   5.25 8.71 4.68 
1896 12.7 150.3 84.87 33.7   4.99 9.65 4.66 
1897 13.6 149.3 84.87 32.3   4.71 8.89 4.83 
1898 14.1 147.9 84.87 33.7   4.50 7.82 4.68 
1899 14.9 146.9 84.87 33.0   4.42 8.38 3.94 
1900 14.6 148.1 72.75 30.0   4.50 7.76 4.44 
1901 14.6 145.2 72.75 35.5   4.50 6.96 4.37 
1902 14.7 151.8   50.0   4.50 9.12 4.15 
1903 14.4 150.6       4.50 9.12 4.20 
1904 14.6 151.5   50.0   4.50 11.98 4.68 
1905 14.7 151.8   50.0     8.72 4.05 
1906 14.7 158.8         12.74 4.18 
1907 14.7 158.6         11.03 4.18 
1908 15.6 159.9         8.75 4.00 
1909 15.6 160.2         8.75 4.00 
1910 15.3 159.8   32.3     7.36 4.00 
1911 15.2 161.1         8.75 4.00 
1912 16.5 159.1           4.00 
1913 17.3 159.3           4.00 



 
 

744       Data appendix H 
 
 

  125 126 127 128 129 130 131 132 
year rapeoil salt soda soft starch white caster all refined 

  patentolie     soap   sugar sugar sugar 

  100 l. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 

1800 62.8 13.8   47.2 60.7     73.0 
1801 56.2 13.0 30.36 47.7 60.7     73.0 
1802 51.5 11.8 30.36 41.6 60.1     51.0 
1803 58.4 11.8   44.7 62.4     75.0 
1804 63.4 12.2   45.3 52.3     83.0 
1805 65.9 11.4   43.2 60.7     84.0 
1806 53.2 13.6   50.3 59.0     69.8 
1807 35.1 14.4   48.7 48.1     66.7 
1808 48.1 20.0   48.4 40.6     156.7 
1809 56.9     52.5 38.0     175.1 
1810 61.2 18.1   56.7 31.2     205.3 
1811 55.1 19.4   37.5 42.5     256.0 
1812 48.0 21.7   28.3 53.1     310.0 
1813 41.7 37.9   23.0       225.0 
1814 39.8 35.0   24.4       104.0 
1815 44.3 27.8   54.2       129.7 
1816 47.6 21.8   61.4       71.0 
1817 55.3 15.7   56.5       67.0 
1818 60.4 14.8   51.7       67.0 
1819 60.1 15.5   40.4       66.0 
1820 57.2 13.8   42.2 30.0     60.0 
1821 49.8 14.0   40.0 30.0     54.0 
1822 40.9 13.7   33.4 26.3     46.0 
1823 38.2 13.9   32.5 20.5     49.0 
1824 31.8 14.0   30.4 22.0   57.5 51.8 
1825 29.5 13.8   27.7 20.0   62.5 58.8 
1826 31.3 14.0   26.3 20.7   61.3 56.6 
1827 36.4 14.3   26.1 28.3 85.0 67.1 68.3 
1828 44.6 14.1   28.2 29.4 82.5 67.8 67.0 
1829 50.7 14.3   30.1 39.0 71.5 66.5 62.1 
1830 52.7 15.4   30.1 36.6   64.1 58.4 
1831 55.3 15.7   30.9 35.0 85.0 49.8 58.1 
1832 43.9 16.3   29.9 36.3   52.3 52.2 
1833 42.5 16.2   35.6 31.2 67.0 57.4 58.5 
1834 45.7 15.8   35.9 25.1 68.3 56.2 57.7 
1835 51.4 15.4   38.9 21.8   65.3 61.9 
1836 52.2 15.3   42.5 22.8   70.3 66.2 
1837 45.4 15.1   40.3 22.8   61.8 57.8 
1838 42.3 14.5   36.1 25.8   60.6 57.7 
1839 44.8 14.3   33.6 36.8 76.0 57.0 60.0 
1840 41.8 14.3   33.4 39.8   53.3 51.5 
1841 52.9 15.3   36.2 37.8   51.4 48.6 
1842 54.9 15.8   38.1 36.8   49.4 46.9 
1843 42.5 15.3   35.9 35.7 60.0 51.9 52.4 
1844 42.0 14.8   35.8 30.8 67.0 52.9 54.5 
1845 41.8 14.6   33.8 28.5 75.0 59.1 61.3 
1846 42.0 14.6   33.2 34.3 78.0 56.6 60.0 
1847 41.1 14.5   35.4 42.9 63.3 50.4 53.5 
1848 40.7 14.4 11.00 35.7 38.6 58.1 45.3 47.9 
1849 45.3 14.0   35.6 27.8 58.8 44.5 50.4 
1850 46.2 13.8   35.8 26.5 60.4 46.4 50.0 
1851 40.7 13.6 10.00 35.8 27.7 58.0 45.1 47.8 
1852 36.5 13.8 11.00 35.6 27.2 50.7 46.5 47.2 
1853 38.2 13.9   34.1 30.5 55.0 51.5 51.5 
1854 45.2 14.0 10.00 35.0 44.1 60.6 51.7 52.3 
1855 61.5 13.6 10.00 40.8 47.9 62.2 53.0 54.0 
1856 59.3 13.9   41.9 48.0 69.8 61.9 62.5 
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  125 126 127 128 129 130 131 132 
year rapeoil salt soda soft starch white caster all refined 

  patentolie     soap   sugar sugar sugar 

  100 l. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 100 kg. 

1857 57.7 13.8   39.8 42.0 78.4 61.9 66.8 
1858 50.0 13.9   39.0 30.8 77.4   65.2 
1859 44.8 13.4 8.75 36.6 28.0 67.0 49.5 55.8 
1860 42.5 13.4 9.50 34.9 31.1 66.1 55.5 57.9 
1861 46.9 13.5 8.50 34.3 36.0 65.7 53.8 59.7 
1862 48.8 13.5 7.50 35.2 36.5 63.2 53.0 58.1 
1863 53.2 13.6 7.00 39.0 31.5 60.9 53.5 57.2 
1864 47.1 13.1 7.00 38.4 29.2 63.5 55.3 59.4 
1865 46.9 13.0 9.75 36.5 27.9 65.1 56.0 62.1 
1866 58.2 13.1 10.79 37.0 30.0 63.0 54.0 60.5 
1867 45.4 13.1 11.50 36.4 36.8 63.9 55.0 59.5 
1868 41.8 13.1 8.00 35.5 43.5 65.2 53.0 59.1 
1869 40.2 13.2 7.00 34.3 38.3 68.4 58.5 63.4 
1870 43.9 13.0   32.6 32.0 68.9   68.9 
1871 51.9 13.1   32.8 27.0 68.0   68.0 
1872 52.0 13.3   34.6 34.8 70.0   70.0 
1873 43.5 13.3 9.50 35.7 34.5 69.1 55.2 62.1 
1874 38.4 13.4 9.49 34.6 36.4 65.5 56.0 58.4 
1875 34.9 13.2 8.00 32.9 33.0 64.2 56.6 59.2 
1876 44.0 13.3 7.45 31.3 32.9 62.6 55.7 58.0 
1877 45.0 13.3 6.70 31.9 33.9 66.6 57.2 60.3 
1878 42.0 13.3 6.05 31.2 31.0 66.0 52.1 56.7 
1879 40.4 13.2 5.70 29.9 29.0 60.3 53.2 55.6 
1880 38.2 12.7 6.00 30.8 28.5 61.2 54.8 57.0 
1881 36.6 12.8 5.87 29.9 26.8 59.1 53.8 55.9 
1882 37.2 13.2 5.18 30.1 30.3 63.0 56.7 59.2 
1883 41.1 13.2 5.30 29.0 27.7 63.5 53.6 57.6 
1884 41.0 13.1 5.38 27.9 24.3 59.1 51.7 54.6 
1885 35.0 12.7 5.16 27.2 24.9 57.6 46.8 51.2 
1886 31.5 12.7 4.35 27.7 25.0 53.1 43.8 47.5 
1887 26.5 12.4 4.00 26.9 18.5 48.9 43.4 45.6 
1888 30.8 12.5 3.61 26.7 19.5 49.5 43.8 46.1 
1889 35.7 12.7 3.53 25.6 22.5 51.4 46.4 48.5 
1890 37.8 12.3 3.47 25.5 21.5 52.8 47.9 49.9 
1891 33.9 12.6 4.07 26.8 25.0 50.0 46.1 47.7 
1892 35.2 12.8 3.65 25.8 22.0 49.8 46.2 47.7 
1893 32.6 9.3 3.21 20.1 16.5 37.9 36.6 37.2 
1894 29.9 6.8 2.98 16.6 15.1 37.1 35.8 36.4 
1895 28.0 6.6 2.76 14.6 15.0 34.9 34.0 34.4 
1896 29.3 6.3 2.72 14.4 14.4 32.9 31.9 32.3 
1897 33.6 6.1 2.65 13.3 14.9 33.4 32.5 32.9 
1898 33.5 6.1 2.69 12.5 15.5 33.2 32.2 32.7 
1899 31.4 6.5 2.72 12.4 14.8 33.3 31.4 32.3 
1900 33.1 6.5 2.77 14.5 14.9 32.4 31.6 32.0 
1901 37.3 6.8 2.80 17.7 15.8 31.6 30.4 31.0 
1902 37.3 7.0 2.93 16.5 14.6 29.2 27.6 28.4 
1903 35.3 6.8 2.93 15.5 14.6 29.1 27.4 28.3 
1904 33.9 6.8 2.93 14.3 14.6 31.8 30.2 31.0 
1905 33.5 6.9 2.93 12.5 14.3 34.0 31.6 32.8 
1906 33.5 6.8 2.93 13.5 14.3 32.2 30.1 31.2 
1907 42.7 7.1 2.86 14.1 14.5 31.6 30.1 30.9 
1908 50.2 7.1 2.93 16.0 15.4 30.6 30.6 30.6 
1909 46.1 7.2 2.95 14.2 15.7 32.7 31.1 31.9 
1910 40.3 7.1 3.07 15.0 17.8 33.4 32.5 33.0 
1911 43.5 7.1 2.98 16.0 15.5 35.4 33.6 34.5 
1912 40.9 7.3 3.20 15.0 15.4 38.6 36.3 37.4 
1913 40.4 7.2 3.10 15.7 15.2 36.7 33.7 35.2 
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  133 134 135 136 137 138 139 140 
year treacle stock- salted elm candles textiles textiles textiles 

    fish fish firewood   cotton woollen linen 

  100 kg. 100 kg. 100 kg. cubic m. 100 kg. index index index 

1800 52.5 30.9     76.0       
1801 39.2 29.1     67.0       
1802 38.7 26.4     63.2       
1803 38.3 27.0     67.7       
1804 43.1 44.5     75.9       
1805 47.1 36.9     86.3       
1806 43.2 26.8     77.3       
1807 37.6 25.5     66.3       
1808 49.4       72.9       
1809 68.0       74.4       
1810 67.7 47.6     80.7       
1811 48.8 52.6     84.2       
1812         75.9       
1813         66.1       
1814         61.7       
1815 55.7               
1816 42.5               
1817 43.1               
1818 42.7 36.4       120.7 80.0 86.9 
1819 42.8 32.4     83.5 109.3 80.6 82.4 
1820 39.0   25.3   75.7 108.4 79.6 86.4 
1821 25.9       72.5 150.0 71.3 127.2 
1822 24.7   24.0   54.0 136.5 73.6 115.8 
1823 28.8   20.0   46.0 125.5 75.4 106.5 
1824 29.2 22.0 18.0 6.30 45.9 135.2 72.6 119.6 
1825 33.7 18.0 19.0 7.50 51.2 125.2 70.6 114.3 
1826 34.4 12.5 20.0 7.30 52.2 115.7 74.5 101.3 
1827 32.1 16.5 17.0 7.00 57.4 122.2 80.5 102.8 
1828 26.1 16.7 17.5   58.9 89.5 80.3 98.3 
1829 23.7 12.7 17.5 7.25 59.4 93.4 77.8 100.2 
1830 28.9 15.2 17.5 7.45 64.9 90.0 70.7 101.2 
1831 26.6 18.1 17.0 8.00 67.5 100.0 72.4 105.7 
1832 27.9 20.8     66.5 106.1 68.5 107.0 
1833 30.1 20.6 20.0   68.0 98.6 68.0 104.2 
1834 29.7 19.9 17.5 8.00 66.6 98.6 68.5 105.1 
1835 22.7 21.0 20.0 7.60 62.9 94.9 80.5 106.1 
1836 20.9 19.1 20.0 6.85 60.7 94.0 78.0 105.2 
1837 22.2 15.7 21.0   59.7 86.9 78.2 101.4 
1838 26.7 15.4 18.0 8.00 61.0 89.2 75.0 106.2 
1839 23.9 21.2   8.45 69.6 85.3 80.1 101.7 
1840 20.8 24.3 18.0 8.45 69.5 78.4 77.8 93.4 
1841 18.5 27.6   7.68 71.5 72.1 82.8 86.0 
1842 21.2 26.6 17.5 7.39 71.8 73.5 77.6 89.2 
1843 23.5 25.9 17.6 7.65 68.2 66.1 75.7 82.8 
1844 19.3 19.0 15.7 6.79 61.5 57.8 71.2 75.1 
1845 19.8 23.7 15.0 8.25 59.0 62.2 78.4 76.7 
1846 27.3 23.4 14.5 8.16 62.4 47.7 82.0 58.9 
1847 28.9 23.5 14.9 7.49 70.3 47.1 81.7 58.1 
1848 26.7 25.7 15.0 7.70 70.8 57.8 83.0 68.3 
1849 25.7 25.8 15.0 7.00 66.3 55.6 81.2 70.4 
1850 22.2 27.3 14.8 7.45 58.5 54.5 78.8 63.8 
1851 18.5 24.7 14.8 6.60 55.4 55.5 75.3 70.2 
1852 18.4 19.2 15.6 6.85 55.2 55.3 77.1 71.4 
1853 23.2 20.2 16.9 8.40 62.2 55.6 87.5 73.5 
1854 31.0 18.5 18.0 5.94 78.3 55.4 77.0 62.7 
1855 32.2 23.4 17.1 7.82 87.0 55.3 81.9 66.1 
1856 33.2 19.8 17.0 7.79 86.5 54.7 81.3 70.9 
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  133 134 135 136 137 138 139 140 
year treacle stock- salted elm candles textiles textiles textiles 

    fish fish firewood   cotton woollen linen 

  100 kg. 100 kg. 100 kg. cubic m. 100 kg. index index index 

1857 33.7 19.0 17.1 6.80 86.5 57.3 85.0 66.8 
1858 33.0 23.2 18.7 6.72 87.4 59.6 85.9 62.1 
1859 28.3 22.9 19.7 7.24 70.5 59.5 88.1 67.7 
1860 28.0 26.2 19.6 7.95 70.8 63.1 95.7 69.1 
1861 33.5 24.0 19.8 8.10 76.5 62.2 97.9 74.8 
1862 28.0 27.0 20.5 7.50 76.5 76.4 102.4 71.3 
1863 20.5 29.0 18.0 7.09 76.0 87.2 82.4 73.4 
1864 21.7 24.3 18.8 7.19 75.0 99.2 84.5 87.8 
1865 23.1 34.2 19.9 6.44 71.5 90.8 93.0 103.2 
1866 24.2 36.1 26.2 5.65 74.2 109.4 79.9 102.1 
1867 23.5 31.9 23.7 6.50 71.8 97.0 73.1 82.6 
1868 20.6 30.1 24.6 5.99 72.8 85.4 69.7 81.2 
1869 19.3 31.4 25.2 6.00 74.5 81.5 66.3 83.1 
1870 18.0 35.0 25.3 6.50 76.0 84.5 78.3 86.4 
1871 18.3 36.2 25.3 6.75 76.0 87.5 78.5 78.8 
1872 17.5 37.0 25.6 6.75 77.0 86.5 90.7 77.6 
1873 15.8 38.7 26.4 6.75 79.0 75.5 93.8 75.9 
1874 15.4 38.1 28.6 6.80 72.2 82.0 119.5 75.7 
1875 18.3 38.0 30.1 7.00 74.0 76.3 97.1 76.0 
1876 17.2 35.2 32.8 7.00 74.0 98.5 91.3 89.8 
1877 16.0 38.6 33.3 6.99 70.0 98.7 95.3 105.3 
1878 13.2 39.3 30.5 8.00 75.0 114.3 100.2 113.8 
1879 13.9 37.8 30.7 7.25 75.0 100.7 97.8 103.9 
1880 14.0 34.2 29.9 7.25 75.0 88.2 95.4 103.7 
1881 13.9 34.8 28.5 6.90 73.0 92.6 75.7 98.6 
1882 15.2 36.9 31.9 6.90 75.0 80.4 83.4 97.8 
1883 14.6 47.6 37.0 6.75 75.0 80.7 78.2 94.1 
1884 14.5 44.5 39.0 6.75 74.0 84.4 77.8 84.1 
1885 12.6 39.1 39.0 5.25 78.0 82.3 77.3 88.7 
1886 12.3 31.5 36.9 5.25 74.0 80.1 74.1 86.5 
1887 14.0 34.0 38.9 5.25 70.0 82.3 78.2 77.2 
1888 13.4 36.8 42.6 5.20 60.0 72.4 67.6 63.7 
1889 16.4 40.0 35.0 4.95 50.0 72.3 74.7 63.4 
1890 15.2 40.0 35.2 5.90 54.0 75.8 78.7 72.8 
1891 14.8 37.8 34.3 5.90 54.0 75.6 75.7 65.7 
1892 15.3 44.0 34.5 5.75 54.5 71.6 72.7 67.7 
1893 15.0 34.0 42.1 5.65 57.5 52.5 75.1 63.8 
1894 14.9 37.5 50.0 4.90 60.0 53.9 71.5 61.3 
1895 15.7 44.0 44.0 4.90 60.0 72.3 71.3 72.7 
1896 13.8 46.0 38.5 4.90 60.0 49.1 72.9 61.8 
1897 14.1 46.0 37.3 4.00 58.0 52.2 72.7 62.4 
1898 14.0 36.6 43.8 4.40 57.0 50.2 72.6 58.0 
1899 13.9   48.0 4.00 57.0 49.8 73.3 40.7 
1900 13.5   54.2 4.50 57.0 60.0 75.1 40.7 
1901 13.9   56.0 5.25 55.5 70.0 77.7 75.2 
1902 14.1   56.5 5.75 55.5 72.4 74.7 67.6 
1903 13.9     5.75 57.5 68.6 68.5 66.6 
1904 13.9   46.3 5.75 56.5 82.5 72.7 67.2 
1905 14.9   45.3 5.75 54.3 72.4 76.8 70.1 
1906 15.4   43.0 6.50 62.7 89.9 75.5 75.2 
1907 14.5     6.50 66.7 104.1 79.0 87.3 
1908 14.4     6.50 65.0 104.1 75.1 95.8 
1909 14.9     6.50 65.0 87.0 80.4 84.5 
1910 15.0     6.50 71.7 104.1 79.6 90.7 
1911 14.8     6.50 70.0 103.4 78.9 91.8 
1912 15.1     6.75 66.7 97.3 81.7 101.7 
1913 14.4     6.75 63.3 100.0 100.0 100.0 
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  141 142 143 144 
year textiles shoes ceramics metalwares 

  cotton/linen       

  index   index   index   index 

1800 116.8 74.5   558.2 
1801 95.3 73.1   540.3 
1802 107.3 73.1   525.3 
1803 119.2 77.2   529.8 
1804 107.3 78.6   496.6 
1805 107.3 100.2   520.7 
1806 95.3 98.9   525.3 
1807 95.3 98.9   525.3 
1808 83.4 88.1 73.2 526.8 
1809 83.4 86.7 66.4 508.7 
1810 90.6 85.3 86.4 465.2 
1811 95.3 85.3 78.8 465.2 
1812 88.2 96.1 74.7 465.2 
1813 78.7 107.0 76.6 442.7 
1814 88.2 99.4 82.3 465.2 
1815 88.2 91.8 79.0 432.2 
1816 85.8 84.1 87.3 432.2 
1817 83.4 76.5 81.5 412.7 
1818 83.4 68.9 82.6 396.2 
1819 81.5 73.9 87.0 391.7 
1820 83.0 78.8 82.0 360.2 
1821 99.3 83.8 88.4 360.2 
1822 94.7 93.7 80.0 360.2 
1823 90.9 100.4 73.8 334.7 
1824 96.1 91.5 97.9 298.6 
1825 92.4 82.7 81.8 299.0 
1826 87.9 74.7 80.1 325.7 
1827 91.6 87.8 81.0 330.2 
1828 89.3 88.6 69.8 331.3 
1829 89.0 92.1 71.1 301.6 
1830 85.9 92.9 70.8 294.1 
1831 89.0 95.6 73.6 360.2 
1832 87.7 95.1 75.4 360.2 
1833 86.1 97.6 68.3 360.2 
1834 86.8 100.3 70.3 333.9 
1835 93.3 102.5 71.4 312.2 
1836 91.6 101.3 71.4 318.2 
1837 89.8 91.0 68.3 342.9 
1838 90.6 83.1 67.8 330.2 
1839 90.9 117.9 70.1 312.2 
1840 85.6 108.4 65.9 313.7 
1841 84.4 98.9 62.8 285.1 
1842 83.4 92.0 69.5 226.6 
1843 79.2 90.1 67.7 268.6 
1844 73.1 91.8 66.8 258.1 
1845 77.5 93.6 71.5 267.1 
1846 70.5 95.3 69.0 250.6 
1847 69.9 97.0 67.5 267.1 
1848 75.7 98.7 72.8 258.4 
1849 75.8 100.5 70.2 247.6 
1850 71.3 102.2 66.5 263.1 
1851 72.7 102.2 72.2 257.1 
1852 74.3 102.2 67.3 257.1 
1853 80.5 102.2 74.1 232.6 
1854 69.9 102.2 75.7 234.7 
1855 74.0 102.2 76.4 241.5 
1856 76.1 102.2 74.1 261.0 
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  141 142 143 144 
year textiles shoes ceramics metalwares 

  cotton/linen       

  index   index   index   index 

1857 75.9 102.2 77.1 270.0 
1858 74.0 112.9 76.4 279.1 
1859 77.9 106.7 73.0 232.6 
1860 82.4 100.4 79.1 232.6 
1861 86.4 94.2 79.8 275.9 
1862 86.9 94.2 84.6 211.9 
1863 77.9 87.9 83.7 193.9 
1864 86.1 87.9 81.8 260.7 
1865 98.1 87.9 82.3 191.1 
1866 91.0 87.9 80.4 175.5 
1867 77.8 88.8 80.4 180.1 
1868 75.4 87.9 78.6 184.7 
1869 74.7 87.9 83.6 184.7 
1870 82.4 87.9 84.9 193.9 
1871 78.7 95.2 87.8 187.7 
1872 84.1 102.6 87.6 249.2 
1873 84.9 109.9 102.0 249.2 
1874 97.6 117.2 102.2 275.1 
1875 86.6 122.3 99.5 278.2 
1876 90.5 110.3 100.4 276.6 
1877 100.3 106.3 102.9 265.5 
1878 107.0 100.2 106.7 252.0 
1879 100.9 94.0 95.1 263.6 
1880 99.5 95.0 90.1 256.1 
1881 87.1 89.0 85.9 217.9 
1882 90.6 86.8 86.9 183.9 
1883 86.2 80.9 86.8 185.5 
1884 80.9 82.2 76.7 171.7 
1885 83.0 84.3 78.5 155.9 
1886 80.3 86.6 81.1 154.1 
1887 77.7 82.9 80.8 149.1 
1888 65.7 79.0 78.1 143.6 
1889 69.0 77.0 67.3 162.4 
1890 75.8 79.8 70.5 172.9 
1891 70.7 78.8 69.1 177.9 
1892 70.2 78.0 64.5 160.0 
1893 69.5 70.3 62.7 149.2 
1894 66.4 65.1 64.2 127.4 
1895 72.0 63.5 66.0 118.9 
1896 67.3 71.2 75.6 154.9 
1897 67.6 68.1 81.2 139.8 
1898 65.3 71.0 87.7 134.0 
1899 57.0 71.1 80.4 126.3 
1900 57.9 78.3 77.5 101.5 
1901 76.4 74.9 82.3 100.4 
1902 71.1 77.2 91.7 97.3 
1903 67.6 78.1 96.7 100.4 
1904 70.0 78.4 92.3 94.6 
1905 73.5 78.1 88.5 91.8 
1906 75.4 82.7 85.3 98.2 
1907 83.2 89.6 85.1 103.1 
1908 85.4 84.3 85.1 98.7 
1909 82.4 85.7 87.1 91.0 
1910 85.2 91.3 80.0 91.3 
1911 85.4 91.2 88.5 91.2 
1912 91.7 91.2 88.7 95.5 
1913 100.0 100.0 100.0 100.0 
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  CHRONOLOGY 
 
 
 
1790s 
SOCIAL AND ECONOMIC 
Average population 2.08 million, urbanization 32 percent (1795). 
 
TECHNOLOGY 
Invention of the cotton gin (Whitney, 1793), preceded by the spinning jenny (Hargreaves), the cotton-spinning 
water frame (Arkwright) and the steam engine with rotary motion (Watt) in the 1760s, by the development of the 
spinning mule (Crompton) and the carding machine (Arkwright) in the 1770s, and by the design of the power 
loom (Cartwright) and the invention of soda-making (Leblanc), cylinder printing (Bell), and the puddling and 
rolling process in iron (Cort) in the 1780s. 
 
POLITICS AND PUBLIC POLICY 
January 1795 French invasion of the Dutch Republic, foundation of the Batavian Republic. 
April 1798 First constitution of the unitary state, followed by a first national budget. 
 
INTERNATIONAL 
April 1792 Start of the War of the First Coalition, setting-off a string of armed confrontations with 

revolutionary France.  
November 1799 Napoleon’s Coup of the 18th Brumaire. 
 
1800s 
SOCIAL AND ECONOMIC 
Average population 2.14 million, urbanization 30 percent (1809), gross domestic product fl 445 million, 352 
million in real 1913 terms (1807-9), 42 percent of the workforce in agriculture (1807); flooding of the major rivers 
in 1809. 
 
TECHNOLOGY 
Expiration of Watt’s patent (1800); invention of the practical high-pressure steam engine (Trevithick, 1802). 
 
POLITICS AND PUBLIC POLICY 
April 1805 Authoritarian Batavian Commonwealth under Schimmelpenninck, adoption of the first 

national tax system designed by Gogel (between October 1805 and January 1807). 
June 1806  Napoleon replaces Batavian Commonwealth by the Kingdom Holland under his 

brother Louis. 
November 1806 Berlin Decrees introduce the Continental system that prohibits trade with Britain. 
 
INTERNATIONAL 
March 1802 Treaty of Amiens ends War of the Second Coalition (since 1798). 
May 1803  After French expansion in Italy and Switzerland, and British refusal to evacuate Malta 

the peace settlement breaks down, start of the Napoleonic Wars. 
October 1805 Following the battle of Trafalgar and strengthened British naval dominance Napoleon 

turns from a planned invasion to a Central European land campaign, resulting in 
victories over Austria, Prussia and Russia at Ulm, Austerlitz, Jena, Auerstedt, Eylau and 
Friedland (up to June 1807). 
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July 1807  Treaties of Tilsit signed after the battle of Friedland; Russia leaves Fourth Coalition, 
joins Continental system; Prussia subjected, reduced to half in size and population, 
indemnity eventually set at 120 million francs. 

July 1809  British expeditionary force invades Walcheren (ends December). 
 
1810s 
SOCIAL AND ECONOMIC 
Average population 2.22 million, urbanization 29 percent (1815), gross domestic product fl 490 million, 390 
million in real 1913 terms (1814-9); urban crude death rate during final war years (1812-4) at 42 per thousand, net 
natural decrease of 10 per thousand. Singular eruption of Mount Tambora in April 1815 triggers a ‘year without 
summer’ that results in failed harvests, extremely high food prices (arable prices peak in June 1817 at 2.5 times 
the 1814-50 average). 
 
POLITICS AND PUBLIC POLICY 
July 1810  Full French annexation of the Netherlands, default through the suspension of interest 

payments on two-thirds of the public debt, conscription introduced. 
November 1813 Restoration of Dutch independence; the surviving son of Willem V, Willem Frederik of 

Orange-Nassau, lands in Scheveningen from London. 
March 1814 Adoption of a new constitution, followed by the inauguration of Willem I as sovereign 

of the northern Netherlands; De Nederlandsche Bank created.  
May 1814  Law on the Restoration of National Debt passed, a systematic restructuring of rates of 

interest to 2.5 percent is combined with an incidental wealth tax and the creation of a 
‘deferred debt’ that is equal to the two-thirds defaulted upon since 1810 (1151 million, 
2.7 times GDP); 4 million to be drafted in each year. 

September 1815 Willem I inaugurated as hereditary King of the United Netherlands under an adapted 
constitution with a co-legislative bicameral parliament. 

November 1816 First adapted system of import tariffs since 1725, prohibitive with respect to coal and 
refined sugar; formal harmonization of coinage and measurement units. 

October 1819 First ten-yearly ‘ordinary’ budget and parliamentary debate; initial rejection. 
 
INTERNATIONAL 
June 1812  Start of Napoleon’s Russian campaign (until December). 
October 1813 Battle of Leipzig resulting in allied victory, followed by a campaign sweeping west and 

the surrender of Paris in March 1814; Napoleon abdicates. 
March 1815 Napoleon returns from Elba; start of the Hundred Days campaign. British Importation 

Act introduces the Corn Laws. 
June 1815  Battle of Waterloo ends Napoleonic Wars, end of the Congress of Vienna, Napoleon 

exiled to Saint Helena (July, dies May 1821). 
 
1820s 
SOCIAL AND ECONOMIC 
Average population 2.50 million, urbanization 30 percent (1829), domestic product fl 442 million, 465 million in 
real 1913 terms. 
 
TECHNOLOGY 
Appearance of the first steamships in the Netherlands and foundation of the Nederlandsche Stoomboot 
Maatschappij (1823), running a steam-driven service between Rotterdam and Antwerp; followed in 1825 by the 
Amsterdamsche Stoomboot Maatschappij; first transatlantic crossing by steam by British built Dutch navy vessel 
(Hellevoetsluis to Paramaribo, 1827); opening of the first, Stockton to Darlington, railway in England (1825); 
invention of self-acting cotton mule (Roberts, 1825); invention of hot-blast melting process (Neilson, 1829); Van 
Houten patents separation of cocoa butter (1828). 
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POLITICS AND PUBLIC POLICY 
1820-4  Highpoint in public expenditure on transport infrastructure (canals, roads, harbors) 

under Willem I; gross capital formation in infrastructure a third above that in the 
surrounding decade. 

1821-2  Overhaul of the tax system aimed at integrating northern and southern interests; excises 
on soap and fuel abolished (until 1832/4); northern interests prevail in tariff policy; 
Fund for Industry created as compensation; creation of the Amortisatie Syndicaat with 
the purpose of taking deferred debt out of the market (replaces Amortisatiekas). 

1824  Nederlandsche Handelmaatschappij created; joint-stock company aimed at a revival of 
colonial trade, becomes main vehicle of preferential rights and subsidization in textiles, 
shipbuilding, sugar refining, trade and shipping on the East Indies after 1830. 

1825  Revision of the tariff system, import tariffs on grains and iron raised; Fund for Industry 
cut by parliament. 

1829  Second ten-yearly budget and parliamentary debate, initially rejected twice. 
 
INTERNATIONAL 
1821  Following the introduction of a gold sovereign in 1816 Britain formally adopts a gold 

specie standard, having suspended de facto convertibility in 1797. 
1828   Introduction of the Duke of Wellington sliding scale tariff as a first structural revision of 

the British Corn Laws. 
 
1830s 
SOCIAL AND ECONOMIC 
Average population 2.74 million, urbanization 30 percent (1839), domestic product fl 519 million, 558 million in 
real 1913 terms.  
 
TECHNOLOGY 
Opening of the first railway line between Haarlem and Amsterdam (1839); Thimonnier patents sewing machine 
(1830); Faraday discovers electromagnetic induction (1831); Morse patents electrical telegraph (1837); Goodyear 
vulcanizes rubber (1839); Daguerre develops daguerreotype (1839). 
 
POLITICS AND PUBLIC POLICY 
1830  July Revolution in Paris, start of the Belgian Revolt in August; provisional government 

proclaims independence in October. Governor General Van den Bosch introduces the 
Cultuurstelsel in the Dutch East-Indies, replacing the system of land-rents by remittances 
in kind from a fifth of all cultivated land. 

1832-4  Higher excises on milling, fuel and soap reintroduced and excises on drink and wine 
raised in reaction to the fiscal crisis triggered by Belgian secession; start of perseverance 
policy involving military mobilization; Ten-Day Campaign (August 1831); siege of the 
citadel of Antwerp (1832). 

1835  Graanwet sliding-scale import tariffs on grain are introduced (abolished 1845); revolt in 
Amsterdam against the introduction of a new tax on real estate. The gathering point―a 
soup kitchen at the Herengracht―is burned to the ground. 

1839  Third ten-yearly budget unanimously rejected, budget reveals the true state of public 
finance and triggers a sustainability crisis; unconsolidated debt again over two times 
domestic product; individual ministers resign. 

 
INTERNATIONAL 
1831  The Mainz Convention liberalizes international Rhine traffic in consequence of the 

Treaty of Vienna, forcing a drawn-out reduction of Dutch duties and regulations that 
lasts until 1850 (protecting staple trade and regulated transport). 

1834  German Confederation becomes a Customs Union (Zollverein, 1834). 
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1839  Treaty of London, Belgium independent, end of Dutch perseverance policy.  
 
1840s 
SOCIAL AND ECONOMIC 
Average population 3.02 million, urbanization 29 percent (1849), domestic product fl 586 million, 646 million in 
real 1913 terms, 39 percent of the workforce in agriculture (1849). First municipal gasworks founded in Leiden 
(1848). Emergence of the potato blight (1845), followed by failing grain harvests, high food prices (arable prices 
peak in May 1847 at 2.2 times the 1814-50 average) and a cholera epidemic (1846-8); urban crude death rate in 
1847/9 at 38 and 40 per thousand. 
 
TECHNOLOGY 
As the first iron-hulled, propeller-driven steamship, Brunel’s Great Britain crosses the Atlantic in 1845, taking 
fourteen days between Bristol and New York. 
 
POLITICS AND PUBLIC POLICY 
1840  Constitutional reform abolishing ministers’ freedom from penal persecution and 

introducing ministerial countersign; start of biennial budgets; abdication of Willem I. 
1843  Start of systematic debt restructuring under Van Hall; a voluntary loan of 127 million at 

3 percent (23 percent of GDP; NWS market rate is at 4.6) is combined with the threat of 
a 1.5 percent wealth tax, completed in 1845. 

1845  Start of currency reform, old coins lose status as legal tender, injection of paper money. 
1848  Dutch constitutional reform under Thorbecke; direct elections with widened eligibility, 

King brought under ministerial responsibility; up to 1851 organic laws on the electoral 
system and provincial and municipal governance. 

 
INTERNATIONAL 
1842  Peel becomes British Prime Minister, adjustments of the Corn Laws, reintroduction of 

the income tax. 
1844  British Bank Charter Act; formal monopoly on the issuance of banknotes to the Bank of 

England, imposes full gold reserves or a maximum of 14 million pound in debt. 
1845  First potato harvest ravaged by the potato blight; start of Irish Famine. 
1846  British Corn Laws repealed (June). 
1848  February Revolution in Paris followed by widespread revolutionary upheaval. 
1849  Repeal of the British Act of Navigation that imposes preferential tariffs. 
 
1850s 
SOCIAL AND ECONOMIC 
Average population 3.23 million, urbanization 30 percent (1859), domestic product fl 665 million, 738 million in 
real 1913 terms, average household income in 1853-63 budgets at fl 442 per year. High grain prices from late 1853 
as a result of the disruption and eventual blockade of Russian Black Sea exports. 
 
TECHNOLOGY 
First submarine telegraph line between Britain and France. Invention of the Bessemer process in steel making 
(1857); ship construction shifts to iron hulls. 
 
POLITICS AND PUBLIC POLICY 
1850  Definitive liberalization of Rhine trade and transport. 
1852  First liberal fiscal reform package: abolition of the excise on pork and mutton and of the 

local surcharge on milling. 
1854  Abolition of the municipal bread assize. 
1855  Abolition of the national milling excise. 
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INTERNATIONAL 
1853  Start of Crimean War, which becomes a multinational conflict in 1854 and lasts until 

February 1856. Black Sea blockade disrupts international grain markets. 
1857   International financial panic caused by overexpansion of the U.S. economy. British 

Palmerston government first circumvents the requirements of the 1844 Bank Act. 
 
1860s 
SOCIAL AND ECONOMIC 
Average population 3.46 million, urbanization 30 percent (1869), domestic product fl 845 million, 837 million in 
real 1913 terms. In 1865-7 the cattle stock is hit by an epidemic of rinderpest imported from Eastern Europe via 
Britain. 
 
POLITICS AND PUBLIC POLICY 
1860   Dutch Railway Act combines public construction with private exploitation to 

systematically extend railway network (from 340 to 1865 kilometers by 1880). 
1862  Adoption of a free trade regime with nominal tariffs only. 
1863  Banking Law passed; extends the monopoly of DNB as a circulation bank, but links this 

to the opening of a Rotterdam branch and further agencies, seeking to extend credit 
facilities to the wider economy. 

1864/5  Abolition of local excises and the fuel excise, replaced by direct funding from general 
tax returns; decisions on large-scale public investment in the Nieuwe Waterweg and the 
Noordzeekanaal (completed 1876) connecting Rotterdam and Amsterdam to the North 
Sea more directly and with greater draught. 

1869  Abolition of the stamp duty on newspapers; strong effect on printing and paper. 
 
INTERNATIONAL 
1860  Anglo-French Cobden-Chevalier Treaty starts a period of bilateral free trade 

agreements. 
1861-5  U.S. Civil War; prices for raw cotton at peak levels, abolition of slavery. 
1864  Danish-Prussian War over the status of Schleswig and Holstein. 
1866  Completion of the first transatlantic submarine communication cable between Britain 

and the U.S; telegraph lines from Britain to India connected in 1870, Australia linked in 
1872, telegraph cable across the Pacific completed in 1902.  

1866  Austro-Prussian War resulting in Prussian victory and establishing north-German 
political hegemony in state formation. 

1866  Financial panic triggered by the failure of Overend-Gurney in London. Walter Bagehot 
formulates lender-of-last-resort rule. 

1869  Opening of the Suez Canal. 
 
1870s 
SOCIAL AND ECONOMIC 
Average population 3.80 million, urbanization 32 percent (1879), domestic product fl 1085 million, 1027 million 
in real 1913 terms. 
 
TECHNOLOGY 
Invention of the prototype telephone (Bell, 1876); invention of first versions of the light bulb and the phonograph 
(Edison, 1877). 
 
POLITICS AND PUBLIC POLICY 
1870   Effective abolition of the Cultuurstelsel in the East Indies. 
1872  Definitive end to differential tariffs in the East Indian colonies (started 1865). 
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1874  Fransen van de Putte cabinet passes the Vestingwet, which sets-up a regional defensive 
structure (based on inundation), allowing for the demolition of early modern city-walls 
and urban extension. 

1875  By minting a convertible ten guilder gold piece next to silver currency the Netherlands 
effectively joins the Gold Standard. 

1878  A ‘peoples’ petition’ (Volkspetitionnnement) organized by the largest protestant faction in 
politics over the question whether denominated schools should be publically funded 
triggers the formation of formal political parties. 

 
INTERNATIONAL 
1870-1  Franco-Prussian war, resulting in the proclamation of the German Empire, the 

annexation of Alsace-Lorraine and a war indemnity of five billion francs.  
1873   U.S. banking crisis due overextension in railway-bonds and crash of Vienna exchange 

spark largest nineteenth century international crisis; German monetary unification and 
adoption of the Gold Standard; by suspending silver conversion U.S. Coinage Act ends 
bimetallism and effectively places the country on gold. 

1879  U.S formally joins the Gold Standard; under the coalition between Prussian agriculture 
and industry formed after the 1878 elections Germany returns to protection. 

 
1880s 
SOCIAL AND ECONOMIC 
Average population 4.28 million, urbanization 36 percent (1889), domestic product fl 1159 million, 1305 million 
in real 1913 terms, average household income in 1886-91 budgets at 590 guilders per year, 35 percent of the 
workforce in agriculture (1889). 
 
TECHNOLOGY 
Wide range of inventions and applications in mechanical- and electrical engineering, chemistry and 
electromagnetism. Among these are the first usable electric and combustion engines and the use of electric 
lighting (by Edison 1880-2). Benz patents and builds the first commercial automobiles (1885); Gassner patents a 
zinc-carbon battery, Hall and Héroult discover a method for producing aluminum (1886), Hertz successfully 
transmits and receives radio waves (1888). 
 
INTERNATIONAL 
1882  Crash of the Paris stock exchange caused by fall of the Union Générale bank triggers 

largest and longest recession of the nineteenth century French economy. 
1884-5  Berlin conference regulates European colonization and trade in Africa. 
1885  French return to protective legislation, followed by the stricter Méline tariff system in 

1892. 
 
POLITICS AND PUBLIC POLICY 
1881  Start of higher outlays on fortifications in relation to German assertiveness. 
1887   Constitutional reform widens the franchise on the basis of ‘signs of eligibility and 

prosperity’; by 1890 14 percent of all males over 23 are eligible to vote. 
1890s 
SOCIAL AND ECONOMIC 
Average population 4.82 million, urbanization 40 percent (1899), domestic product fl 1294 million, 1554 million 
in real 1913 terms, Dutch city growth at its peak at 2.7 percent per year over the decade. 
 
TECHNOLOGY 
Diesel invents his high-pressure engine based on a thermodynamic cycle (1892); the kinetoscope (Edison and 
Dickson) and cinematograph (Lumière brothers) appear as early devices for motion picture exhibition (1893-5); 
multiple early designs of powered and glider aircraft. 
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INTERNATIONAL 
1890  Baring crisis triggered by excessive risk-taking on poor investment in Argentina by 

Barings; halted through the creation of a guarantee fund created by the Bank of England 
and the other major London banks. 

 
POLITICS AND PUBLIC POLICY 
1892-3  Fiscal reform package under Pierson cabinet introduces income taxes and abolishes the 

patent licensing tax on economic activity.  
1896  Electoral Law widens the franchise on the basis of tax returns (which remain 

dominant), savings, wages, schooling and home ownership; by 1900 45 percent of all 
adult males eligible to vote; by 1913 65 percent. 

 
1900-1913 
SOCIAL AND ECONOMIC 
Average population 5.70 million, urbanization 41 percent (1909), domestic product fl 1898 million, 2061 million 
in real 1913 terms, average household income in 1910-1 budgets at 888 guilders per year, 29 percent of the 
workforce in agriculture (1909). 
 
TECHNOLOGY 
Widespread application of the combustion engine in ships and automobiles; phonographs and gramophones 
become available to the public; Edison develops the nickel-alkaline storage battery; first Zeppelin flight; first 
successful, recorded, controlled, powered and sustained heavier than air flight (Wright brothers); first successful 
radio transmissions; Baekeland develops Baekelite―the world’s first synthetic polymer (1909). 
 
POLITICS AND PUBLIC POLICY 
1901  Introduction of the Ongevallenwet on industrial accidents starts collective social security. 
1914  Introduction of a general and progressive income tax. 
 
INTERNATIONAL 
1901  First stock market crash on the New York Stock Exchange. 
1904  Britain and France sign the Entente Cordiale, with a Franco-Russian alliance in existence 

(since 1894).  
1905  Russian revolution; revolution in Russian-partitioned Poland. 
1907  International financial crisis triggered by failed attempt to corner the market on stock of 

the U.S. United Copper Company, stabilized through a private initiative led by J.P. 
Morgan. These events trigger a public investigation that leads to the creation of the 
Federal Reserve (1913). 

1912-3  First and Second Balkan Wars. 
28 June 1914 Assassination of Austro-Hungarian successor Franz Ferdinand. 
28 July 1914 Austria-Hungary declares war on Serbia, start of the First World War. 



 



 
 

  SAMENVATTING 
 
 
 
Ruim een eeuw bediscussiëren historici nu de oorzaken van de late industrialisatie van de 
Nederlandse economie in de negentiende eeuw. Lange tijd was het kader waarbinnen de 
beschikbare gegevens daarbij werden geïnterpreteerd dat van de Britse Industriële Revolutie 
zoals die tot aan de jaren tachtig van de vorige eeuw werd begrepen. Door de economische 
dominantie van het Verenigd Koninkrijk die er op volgde heeft die invloed breder gegolden, 
maar in het Nederlandse geval gaan vergelijkingen langs deze lijn terug tot het debat over 
economische politiek volgend op de abdicatie van Willem I in 1840. De essentiële kenmerken 
van dit ontwikkelingsmodel waren een snelle mechanisatie van de Engelse industrie na 1780, 
met een sterk effect op de groei van productie en inkomen. Door reconstructie weten we nu 
dat de werkelijkheid anders was. Niet alleen waren het de Franse en Napoleontische oorlogen 
die de economie in vergaande mate veranderden, maar de beperkte omvang van de 
gemechaniseerde industrieën leidde ertoe dat het macro-economisch effect van hun groei 
meer geleidelijk was, terwijl de rol van industriële exporten, goedkope steenkool, vroege 
kapitaalmarkten en een sterk groeiende inkomensongelijkheid het Britse ontwikkelingspad 
voor het midden van de eeuw atypisch maakten. Niettemin leidde de conceptuele rol van de 
Industriële Revolutie ertoe dat toen een begin werd gemaakt met het meten van de 
Nederlandse industriële ontwikkeling op basis van selectieve gegevens over verbruik en 
arbeid, de notie van een vertraging een extreme vorm aannam. Daar waar het overzichtswerk 
van Brugmans uit 1961 de start van het ‘moderne kapitalisme’ nog had gedateerd rond 1870, 
met een transitieperiode in de voorgaande twee decennia, leidde het werk van De Jonge uit 
1968 over de industriële ontwikkeling na 1850 uit indirecte cijfers over de investeringen en de 
mechanisatie van de productie af dat er pas na 1890 sprake was geweest van een structurele 
sprong voorwaarts.1 Hiermee vergeleken was zelfs de industriële inhaalslag van Duitsland na 
1860 eerder geweest. 
 Deze theoretische consensus werd doorbroken door de grotere diversiteit in groeipatronen 
zoals die door ontwikkelingsstudies werden gevonden, door vergelijkend onderzoek, door 
herziening van de analyses van het tempo en de mechanismen van de Britse industrialisatie en 
door voortschrijdende kwantificering in het Nederlandse debat. Dat laatste leidde tot 
schattingen van de productie die het idee van een aanhoudende stagnatie voorafgaand aan 
een versnelling in de industriële ontwikkeling verwierpen. In plaats daarvan werd een 
selectieve groei in de nijverheid, de internationale handel en delen van de landbouw 
vastgesteld, ook voor de eerste helft van de eeuw. Hierdoor veranderde de interpretatie van 
het Nederlandse transitieproces en verschoof het debat. Joel Mokyr’s vergelijkende studie 
voor de noordelijke en zuidelijke Nederlanden uit 1976 trachtte nog een verklaring te geven 
voor de afwezigheid van een industriële verandering voor 1850 vanuit het perspectief van de 
kosten van arbeid. In de daaropvolgende jaren verschijnende studies van Bos, Griffiths en De 
Meere verschoven de vragen naar de sectorale structuur van de groei en de achterliggende 
oorzaken. Met betrekking tot de rol van de industrie leidde dit er toe dat hypotheses ten 

1 De Jonge, Industrialisatie, 172-9; Brugmans, Paardenkracht, 231-6.  
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aanzien van een gebrek aan ondernemingszin en falende kapitaalmarkten werden vervangen 
door die op het gebied van comparatieve kosten in geïmporteerde grondstoffen en een 
achterblijvende efficiëntie van het binnenlands transport. Aldus werd het Nederlandse 
ontwikkelingspad voor de late industriële transitie gezien als simpelweg anders dan het niet 
langer maatgevende Britse model, daarbij gekenmerkt door een evenwichtige spreiding in de 
sectorale groei. 
 Beginnend met de studie van Van Zanden naar de ontwikkeling van de landbouw uit 
1985 bewerkstelligde een reeks sectorale reconstructies in de hierop volgende fase twee 
methodologische veranderingen. Ten eerste werd een beroep gedaan op het systeem van 
Nationale Rekeningen om steeds gedetailleerdere schattingen van de productie te kunnen 
vormgeven als de werkelijke toegevoegde waarde (gedefinieerd als de bruto waarde van de 
productie min die van het verbruik). En ten tweede werd, gezien de niet langer dominante rol 
van de industrie en het daarmee toegenomen belang van de diensten en de landbouw, het 
theoretisch kader van industrialisatie in enge zin vervangen door het door Kuznets gemunte 
concept van ‘moderne economische groei’. Gebaseerd op vergelijkingen van groeipatronen 
benadrukt dit begrip de rol van verandering in de sectorale structuur van de productie, een 
grotere mobiliteit van productiefactoren, technologische verandering en een hogere 
kapitaalintensiteit. Verwijzend naar deze karakteristieken poneerde niet alleen de genoemde 
studie van de landbouw, maar ook analyses van de dienstensector een structurele overgang 
in de economische ontwikkeling vanaf het midden van de negentiende eeuw. Het hieraan 
ten grondslag liggende proces werd daarbij gezien als een diversificatie van de economie, 
weg van een al te dominante oriëntatie op internationale handel en transport—vooral in 
relatie tot de Indische koloniën. Als drijvende krachten achter die verandering golden op hun 
beurt de integratie van binnenlandse markten door infrastructurele investeringen en een 
vergrote binnenlandse vraag, met schaalvoordelen in de productie als gevolg van de stijging 
in looninkomens.2  
 De meest recente omvattende positie is die van Van Zanden en Van Riel.3 Hierin blijft het 
beeld van vroege groei en een overgang in de structuur van de economische ontwikkeling 
overeind. Tegelijkertijd wordt echter vastgesteld dat de daaropvolgende fase werd 
gekenmerkt door onevenwichtige groei in de productie en de werkgelegenheid in de diensten 
en de industrie. Om deze transitie te verklaren duiden de auteurs de institutionele structuur 
van de economie als een erfenis van de Republiek en beschrijven ze de ontmanteling daarvan 
na 1840. Langs deze weg tonen ze aan dat de meeste verklaringen die als oorzaak voor de 
vertraagde modernisering zijn aangevoerd onder de gezamenlijke noemer kunnen worden 
gebracht van institutionele prikkels en de moeizame aanpassing daarvan als gevolg van de 
specifieke staatkundige ordening. 
 
De bijdrage van de huidige studie aan dit debat is dat deze de beschreven status quo van naast 
elkaar bestaande verklaringen benadert vanuit het perspectief van relatieve prijzen, het 
functioneren van markten en de inzet van productiefactoren. Het kerninzicht daarbij is dat 
alleen een benadering die is gebaseerd op het geheel aan prikkels in de economie ons in staat 

2 Horlings, Economic Development; Smits, Economische Groei. 

3 Van Zanden en van Riel, Strictures. 
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stelt om de rol van de verschillende geopperde mechanismen te bepalen. Hiertoe gebruikt de 
studie een omvattende reconstructie van goederen- en factorprijzen in de economie en 
voltooide schattingen van de Nationale Rekeningen, om zo de ontwikkeling in de reële 
waarde van productie, buitenlandse handel en looninkomens te kunnen volgen.4 Tegelijkertijd 
maken de prijsreeksen ook een analyse mogelijk van de allocatie van kapitaal en arbeid binnen 
een theoretisch raamwerk van sectorale competitie, tonen deze in samenhang met 
internationale data verschillen in de kosten van industriële verbruiksgoederen als ijzer, katoen 
en steenkool, en bieden regionale prijzen inzicht in de mate van marktintegratie en de 
ontwikkeling daarvan. 
 De resultaten met betrekking tot het groeiproces zelf stellen het debat in verschillende 
opzichten bij. Zo laten ze zien dat de chronologie daarvan niet verliep volgens het patroon van 
een eenmalige versnelling. In plaats daarvan nam de structurele component van de groei in de 
productie al scherp toe direct na de Napoleontische oorlogen in 1815. Voortgestuwd door het 
herstel van import en export en de val in de prijzen van granen en daardoor stijgende reële 
lonen, kan deze episode gezien worden als een correctie op de verstoringen veroorzaakt door 
de oorlogen vanaf 1780. Een nog fundamentelere bevinding is dat de groei in de loop van de 
jaren dertig vertraagde en na 1840 scherp daalde. Deze fase veranderde op zijn beurt in een 
structurele versnelling vanaf de jaren zestig, die overging in een beperkte vertraging na 1880 
en een hernieuwde versnelling vanaf het midden van de jaren negentig. Het effect van dit 
alles was dat de structurele groeivoet daalde van een piek van 2 procent per jaar in de jaren 
twintig tot minder dan 1 procent in de jaren vijftig en van daaruit toenam tot net beneden 3 
procent aan de vooravond van de Eerste Wereldoorlog. Waar de onderlinge relatie tussen 
deze grootheden tot nog toe moeilijk te verklaren was, maken deze bevindingen ook dat de 
chronologie van de economische groei nu aansluit bij die in de bevolking; deze bewoog zich 
van een vroege piek van 1.2 procent per jaar in de jaren twintig naar een dieptepunt van niet 
meer dan 0.6 procent in de jaren vijftig, gevolgd door een versnelling tot een niveau van 1.4 
procent na de eeuwwisseling. 
 Ook de resultaten met betrekking tot de structuur van de groei leiden tot verschillen ten 
opzichte van het tot nog toe gangbare beeld. Anders dan de hypothese van een evenwichtige 
groei suggereert, ontstond vanaf de jaren zestig een proces van structurele verandering in de 
sectorale verdeling van de productie: het aandeel van de landbouw in de economie daalde 
terwijl dat van de industrie en de dienstensector toenam. En hoewel de industrie niet de enige 
bron van inkomensgroei was, was deze wel bepalend voor de dynamiek daarvan op 
macroniveau, zowel bij de versnelling als de voorafgaande vertraging. Deze aangepaste 
sleutelrol voor de industrie gaat terug op de door Nicholas Kaldor al in de jaren zestig van de 
vorige eeuw geformuleerde regelmatigheden.5 Zoals Kaldor beargumenteerde, schuilt de 
voornaamste reden voor een leidende rol van de industrie in de aard van het productieproces 
en de ontvankelijkheid daarvan voor kapitaalintensieve technologische verandering en een 
verdeling van arbeid. Een andere, minder vaak herkende reden betreft de verdeling van 
inkomenselasticiteiten over verschillende consumptiegoederen. Beginnend met het werk van 
Houthakker en Stone heeft een lange reeks aan empirische studies laten zien dat industriële 

4 Smits et al., Dutch GNP. 

5 Kaldor, Causes, Strategic Factors. Also see Thirlwall, ‘Plain Man’s Guide’. 
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producten en persoonlijke diensten een hogere elasticiteit hebben dan met name basisvoedsel, 
waardoor veranderingen in inkomen een gedifferentieerd effect sorteren.6 Bovendien kan uit 
schattingen voor contemporaine huishoudbudgetten voorzichtig worden geconcludeerd dat 
dit ook opgaat voor prijselasticiteiten, waardoor het effect van productiviteitsgroei op relatieve 
prijzen zich vertaald in een verschuiving in de samenstelling van de vraag van huishoudens. 
Een laatste aspect van de sectorale dynamiek betreft het feit dat ondanks dat de groei van de 
industrie zich doorzette, een hogere groei in de diensten en de landbouw na 1880 leidde tot 
een meer diverse ontwikkeling. 
 
De beschreven chronologie en structuur van de economische groei definiëren de Nederlandse 
negentiende-eeuwse ontwikkeling en daarmee die van het vertragingsdebat. De kernvraag 
blijft echter die naar de achterliggende oorzaken. Natuurlijk blijven alle antwoorden in dit 
opzicht afhankelijk van de gehanteerde conceptuele benadering van het fenomeen 
industrialisatie. Economische groei, zelfs per hoofd van de bevolking, deed zich al direct na de 
Napoleontische periode voor, terwijl versnellingen in bijvoorbeeld de industriële 
bedrijfsgrootte of structurele modernisering van de financiële dienstverlening slechts vanaf de 
jaren negentig op gang kwamen. Het is echter alleen op basis van de door Kuznets afgeleide 
criteria dat breed uitwaaierende karakteristieken in een economisch coherent verhaal van de 
mechanismen van industrialisatie gepast kunnen worden. Met de institutionele erfenis van de 
Republiek en de rol van natuurlijke hulpbronnen (een praktisch gebrek aan steenkool en 
metalen) als gegeven, strekten de relevante krachten zich concreet uit tot drie gebieden: die 
van een open economie met betrekking tot comparatieve voordelen en de rol van prijzen voor 
producten en grondstoffen, economisch dualisme als drijvende kracht achter de allocatie van 
productiemiddelen, en de politieke economie van publieke financiën en de regulering van 
markten en productie. 
 Het algemene punt met betrekking tot de effecten van de vroegtijdig open economie is 
dat deze niet slechts werkten via de samenstelling en groei van de buitenlandse handel, 
maar ook (en breder) door middel van prijzen. Gegeven de beperkte omvang van de 
Nederlandse economie beïnvloedden deze de ruilvoet tussen sectoren met internationaal 
verhandelde goederen, stuurden ze het niveau van competitieve kosten en bepaalden ze de 
prijs van geïmporteerde grondstoffen. Sinds de studies van Riley en Neal met betrekking tot 
de groei en integratie van internationale kapitaalmarkten gedurende de achttiende eeuw 
weten we dat in het geval van de Republiek ook kapitaalstromen in een vroeg stadium 
omvangrijk waren.7 Daar waar de export van kapitaal omvangrijk was en na het midden 
van de eeuw verder toenam, bleef kapitaalimport gedurende de bestudeerde periode echter 
zeer beperkt. Een hoge mate van integratie deed zich echter ook voor op goederenmarkten, 
met prijsverschillen die vooral werden bepaald door transportkosten. Bijgevolg waren 
prijsschokken als gevolg van productiviteitsgroei elders, veranderingen in de relatieve 
schaarste van landbouwproducten en een vergrote efficiëntie in transport groot, ook omdat 
handelsbelangen de openheid onaantastbaar maakten en importtarieven deze invloeden 
nauwelijks beperkten. 

6 Houthakker, ‘International Comparison’; Stone, Measurement; Stone and Brown, ‘Behavioral and Technical Change’; Deaton, 
‘Analysis’, ‘Structure of Demand’. 

7 Riley, International Government Finance; Neal, Rise. 
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 Aldus leidden de vermindering van internationale invoertarieven en de stijging in 
prijzen die volgden op de deflatie van de jaren twintig tot een versterkt comparatief 
voordeel in de export van landbouwproducten. Zoals de agrarische geschiedschrijving heeft 
benadrukt stimuleerde dit proces specialisatie in de veehouderij, maar ook de akkerbouw 
profiteerde van de internationale vraag. Breder dan dat beïnvloedde de groei van de 
landbouw de allocatie van arbeid en de accumulatie van kapitaal, en daarmee het evenwicht 
op markten die de ook de stedelijke economie raakten. Hier bovenop kwam het effect van 
dalende prijzen voor industriële producten. Tot het einde van de jaren dertig was deze daling 
in balans met de aanvankelijk sterkere deflatie in de landbouw. Een nog sterkere industriële 
deflatie hield echter tot het midden van de eeuw aan, gevolgd door aanvankelijk stijgende en 
later sterk volatiele prijzen als gevolg van de Amerikaanse Burgeroorlog en de druk op 
markten in de aanloop naar de internationale crisis van 1873. Aldus was de sectorale ruilvoet 
geruime tijd een factor die industrialisatie op basis van veranderingen in productiviteit en 
productiekosten tegenwerkte. Daarbij zette de steile daling in de prijs van industriële 
producten (die tussen 1820 en 1850 halveerde) druk op de productiekosten. Hoewel de mate 
van prijsdaling verschilde—deze was het sterkst in de metaal en katoenindustrie—was de 
essentiële omstandigheid dat de kosten net zo snel dienden te dalen als prijzen om competitief 
te blijven. Op structurele gronden was de Nederlandse economie niet in staat om een 
dergelijke beweging te volgen. De bescherming van handel, transport en exporten gericht op 
de koloniën leidde daarnaast tot een gebrek aan efficiëntie dat met de liberalisatie van deze 
sectoren aan het licht zou treden. 
 Vanaf het midden van de eeuw ontbrak de neerwaartse druk op industriële prijzen 
gedurende ruim twee decennia. Als onderdeel van een algemene daling in het prijsniveau 
keerde deze echter terug na de internationale crisis van 1873 en de brede overgang naar de 
gouden standaard; een daling die tot het midden van de jaren negentig zou aanhouden. Met 
uitzondering van de nog sterkere val in de prijzen voor granen zoals die na 1880 inzette, 
was de deflatie opnieuw het sterkst in industriële goederen. Het feit dat graanprijzen nog 
sterker daalden werd veroorzaakt door de groei van met name de productie van tarwe in de 
Nieuwe Wereld en de sterk vergrote efficiëntie van internationaal transport. Dit maakte het 
mogelijk dat ook bulkgoederen nu profijtelijk over zeer lange afstanden vervoerd konden 
worden. Eerdere verlagingen in transportkosten hadden er reeds toe geleid dat de prijzen 
van uit Engeland en Duitsland geïmporteerde steenkool en metalen waren gedaald; tarieven 
en prijsverschillen suggereren dat ook dit proces versnelde vanaf de jaren zestig.8 Dit leidde 
ertoe dat de effecten van de beperkte aanwezigheid van natuurlijke hulpbronnen in 
Nederland werden gedempt en de relatieve kosten van deze goederen structureel daalden. 
Het belang van deze ontwikkeling school vooral in het hoge aandeel van steenkool in de 
kosten van warmte en stoom. Zoals met name het werk van Paul David benadrukt, was de 
implicatie hiervan dat in een negentiende-eeuwse context de beschikbaarheid van steenkool 
tegen competitieve prijzen sterk complementair was aan technologische verandering in de 
industriële productie. 
 De consequentie van de geschetste chronologie was dat de effecten van prijsbewegingen 
wisselden. Dalende prijzen zetten druk op de kosten in de industrie voor het midden van de 
eeuw, terwijl de verschuivende ruilvoet na 1840 een belangrijke factor was achter de 

8 Zie hoofdstuk 5. 
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agrarische exportgroei. Als resultaat werden de groei en de samenstelling van de buitenlandse 
handel lang gedomineerd door agrarische producten en de koloniale sector. Het aandeel van 
de industriële export in de totale waarde van de handel was in vergelijkend opzicht laag en 
nam tot aan de jaren tachtig ook niet toe. Dit maakte de industrialisatie afhankelijk van de 
ontwikkeling van de binnenlandse vraag. Deze was om diezelfde reden afhankelijk van een 
significante vooruitgang in de reële inkomens van brede delen van de bevolking, om zo 
schaalvoordelen in de productie te kunnen bereiken die een verhoging in kapitaalintensiteit 
mogelijk maakten. Langs dezelfde weg ging de Nederlandse industrialisatie samen met een 
meer evenwichtige inkomensverdeling. Hoewel de open economie lange tijd aldus niet de 
drijvende kracht achter de industrialisatie was, schiep deze in een aantal opzichten wel de 
voorwaarden voor datzelfde groeiproces—met gevolgen voor de chronologie van de 
verschillende fasen daarvan. De in toenemende mate competitieve kosten van steenkool na 
1860 namen zoals gezegd beperkingen weg ten aanzien van de keuze van technologie in 
vooral de industriële productie, terwijl goedkoop graan niet alleen leidde tot hogere reële 
lonen, maar ook de lage output-elasticiteit in de landbouw verbrak en de rol daarvan in het 
binden van arbeid. 
 Door het verschuiven van de (verwachte) reële kosten van de productie droeg de 
hernieuwde deflatie na de crisis van 1873 bij aan een beperkte vertraging in de industriële 
groei. Dit was een internationaal fenomeen, maar met name door een hogere groei in de 
bouw zette het effect daarvan in het Nederlandse geval pas door met de cyclische wending 
in 1879. Deflatie leidde ook tot een hernieuwing van het probleem van neerwaartse druk op 
kosten in een situatie die nog altijd werd gekenmerkt door comparatieve nadelen, vooral in 
relatie tot het lage niveau van lonen en prijzen in de opkomende Duitse economie. Vanaf 
het midden van de jaren negentig stegen industriële prijzen, maar de trend in lonen en 
productiviteit maakte per saldo dat de reële kosten van arbeid niet meer terugkeerde naar 
het lage niveau van de jaren zestig en zeventig. Dit vormde de aanzet tot een industriële 
groei die gekenmerkt werd door een hoger niveau van kapitaalvorming in machines en 
andere productiegoederen. 
 Deze conclusies maken dat de Nederlandse volkshuishouding de kenmerken vertoonde 
van het door Salter en Swan geformuleerde model van een afhankelijke economie.9 De 
essentie daarvan is dat er een onderscheid wordt gemaakt tussen internationaal 
verhandelde en lokale goederen, en tussen binnenlands geproduceerde verbruiksgoederen 
en die welke geïmporteerd moeten worden. Bij een beperkte omvang van de economie leidt 
dit ertoe dat prijzen voor exporten en importen als gegeven kunnen worden beschouwd, 
terwijl de prijsvorming op markten voor diensten, kapitaal, arbeid en zelfgeproduceerde 
inputs als intern bepaald moet worden gezien. Startend vanuit dit perspectief heeft een 
aantal recente onderzoeken het effect verkend van fluctuaties in goederenprijzen op de 
productie, de handelsbalans en de kapitaalstromen van kleine open economieën.10 De 
resultaten suggereren dat bij vaste wisselkoersen het effect op de productie en de allocatie 
van productiemiddelen significant is voor primaire exporteurs en voor zich ontwikkelende 
economieën met een omvangrijke agrarische handelsbalans of externe afhankelijkheden in 

9 Salter, ‘Internal and External Balance’ (1959); Swan, ‘Economic Control’ (1960). 

10 Makin, ‘Commodity Prices’; Raddatz, ‘External Shocks’; Deaton and Miller, International Commodity Prices; Bruckner and 
Ciccone, ‘International Commodity Price Shocks.’ 
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verbruiksgoederen. Al deze condities waren sterk relevant voor de Nederlandse economie 
in de negentiende eeuw. Natuurlijk, prijsschokken deden er alleen toe tegen de achtergrond 
van productiviteitsgroei en comparatieve kosten. Maar samen met prikkels die investeringen 
in nieuwe kapitaalgoederen tegenwerkten waren dit nu juist de kernproblemen van de 
Nederlandse industrie, met name onder het beleidsregime na 1830. En natuurlijk maakten ook 
diensten deel uit van de hogere groei. Met uitzondering van de internationale handel werden 
deze echter niet door externe krachten beïnvloed. De rol van binnenlandse diensten was in 
plaats daarvan sterk verbonden met institutionele hervormingen en initiatieven op het gebied 
van infrastructuur. 
 De tweede invalshoek op de kernmechanismen van de Nederlandse industrialisatie is 
gebaseerd op het feit dat we nu weten dat snellere groei samenging met een aanhoudende 
verandering in de structuur van de productie ten nadele van de landbouw en met verschillen 
in kapitaalvorming. Deze uitkomsten impliceren dat verschillen in competitiviteit tussen de 
stedelijke en de agrarische economie de allocatie van productiemiddelen bepaalden. Met 
andere woorden, zelfs in het Nederlandse geval van beperkte verschuivingen waren het de 
mechanismen van economisch dualisme die in de transitie naar snellere groei domineerden. 
Terwijl de structuur van de werkgelegenheid verschoof naar de stedelijke sectoren en de groei 
daarvan hoger was, laten demografische cijfers zien dat de natuurlijke bevolkingsgroei in de 
steden systematisch lager was en het verschil slechts vanaf de volkstelling van 1899 werd 
gedicht. Bijgevolg waren dualistische arbeidsmarktmechanismen tot zeer laat dominant. Door 
reconstructie laat zich tegelijkertijd vaststellen dat de industrialisatie gepaard ging met een 
niet-evenwichtige groei in de investeringen in productiegoederen. Met 2 procent per jaar in de 
landbouw tegen 4 en 6 in de diensten en de industrie, vertoonde de smalle kapitaalvorming 
tussen 1860 en 1913 evident een dualistisch patroon. In de traditie van ontwikkelingsmodellen 
die uitgaan van een elastisch aanbod van arbeid (arbeiders met een lage productiviteit in de 
landbouw migreren tegen slechts beperkt hogere lonen naar de stad) en de klassieke 
spaarhypothese (besparingen uit stedelijke winsten overtreffen die in de landbouw), 
verleent dit het functioneren van markten voor arbeid en kapitaal een centrale rol in het 
proces van industrialisatie. 
 Zoals weerspiegeld in de onveranderlijke sectorale structuur van de werkgelegenheid, 
werd het evenwicht tussen stad en platteland tot aan de beroepstelling van 1859 
gekenmerkt door beperkte verschillen in productiviteit en de beschreven trend in de 
ruilvoet tussen landbouw en industrie. Naast structurele factoren zoals dure steenkool en 
hoge westerse nominale lonen werd deze stagnatie gedreven door de bestendiging van een 
vergaande regulering van markten, transport en productietechnologie op lokaal niveau. De 
lokale fiscale autonomie die Bataafse hervormers niet hadden weten te ontmantelen en de 
afhankelijkheid van lokale markten en producenten voor het genereren en innen van 
accijnzen ging daarbij samen met corporatistische belangen bij het indammen van innovatie, 
competitie en toetreding. Al deze factoren hingen op hun beurt samen met de politieke 
voorkeur voor het belasten van de consumptie, de groei van de publieke schuld en het 
fiscale beleid in reactie op de Belgische afscheiding. Dit was de giftige mix van factoren die 
de groei van de eerste post-Napoleontische periode in de loop van de jaren dertig omzette 
in een expliciete vertraging.  
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 De bredere aspecten van die groeivertraging, naast een aanhoudende intensivering van 
arbeid in de landbouw, bestonden uit een dalende interne migratie en bevolkingsgroei, een 
verslechtering in de samenstelling van de consumptie en een afnemende fysieke lengte. 
Door moeizame aanpassing in de loonvorming (in afwezigheid van inflatie), leidde dezelfde 
vertraging in de arbeidsvraag tot een toenemend beroep op de armenzorg en fluïde 
werkloosheid. Bovendien ging de intensivering in de landbouw tot aan de jaren 1860 
gepaard met toenemende opbrengsten, daarmee de lat voor een veranderende allocatie van 
arbeid nog hoger leggend. Meer algemeen maakte het vroegtijdig bereikte niveau van 
specialisatie in de veeteelt dat een dergelijk proces sterk afhankelijk was van het meer 
beperkte deel van de beroepsbevolking dat werkte in de akkerbouw. Op kapitaalmarkten 
concentreerde het effect van het hoge schuldniveau zoals dat vanaf de jaren dertig opnieuw 
werd bereikt zich in een directe verdringing van de beschikbaarheid van kapitaal voor 
industrialisatie. In vergelijking was het beïnvloedingseffect van de publieke schuld op 
lokale rentes nog zwak. 
 Dit evenwicht op markten voor arbeid en kapitaal (en de onderliggende institutionele 
structuren) wijzigde in stappen vanaf het midden van de eeuw. Beginnend met kapitaal was 
het de realisatie van regionale kantoren als een door de politiek afgedwongen voorwaarde 
voor de hernieuwing in 1863 van het statuut van de Nederlandsche Bank die maakte dat een 
nationale geldmarkt ontstond. Ook begon de nu feitelijke centrale bank met het accepteren 
van andere vormen van onderpand. Op basis van de gegevens van de regiokantoren weten 
we dat renteverschillen hierdoor afnamen, terwijl krediet frequent werd doorgerold en 
gebruikt voor investeringen; de sterke groei in regionaal krediet tot aan de jaren 1880 en 
opnieuw vanaf het midden van de jaren 1890 toont het belang van deze innovatie. De 
parallelle ontwikkeling was de bredere verspreiding van het systeem van prolongatiekrediet 
via de beurs. Doordat deze veranderingen voortbouwden op reeds bestaande instituties was 
de schaduwzijde van de wijze waarop regionale integratie vorm kreeg dat marktgedragen 
oplossingen, met name de ontwikkeling van op basis van deposito’s werkende banken, langer 
werden afgehouden. 
 Doorrekening van combinaties van de groei in de werkgelegenheid, de verandering in 
reële loonkosten en geprojecteerde waarden voor de loonelasticiteit laat zien dat zich na de 
beroepstelling van 1859 een structurele stijging in de vraag naar niet-agrarische arbeid 
voordeed.11 Parallel hieraan verschoven ook de sectorale aandelen in de productie, terwijl het 
beroep op de tijdelijke armenzorg aanhoudend daalde en de reële lonen stegen. De drijvende 
krachten achter dit proces waren groei in de industriële productiviteit en achterliggende 
institutionele en fiscale veranderingen. Samen met een vergrote efficiëntie in internationaal 
transport leidden deze tot afnemende comparatieve kosten, beter geïntegreerde markten en 
een liberalisatie van de economie, vooral op lokaal niveau. In de dienstensector profiteerden 
de binnenlandse handel en transport van ditzelfde proces, terwijl publieke initiatieven op het 
gebied van communicatie hieraan externe effecten toevoegden waarvan andere sectoren op 
hun beurt profiteerden. 
 Een verschuiving in de sectorale structuur van de werkgelegenheid speelde tot aan het 
midden van de jaren zeventig echter geen rol. Een lagere absorptie van arbeid in de landbouw 
ontstond als het gevolg van een trendbreuk in de reële loonkosten per eenheid product. Deze 

11 Zie hoofdstuk 6. 
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breuk werd gedreven door loondruk vanuit de steden en de dalende opbrengsten van verdere 
intensivering. Tot aan de genoemde periode werd het groeiende verschil in competitiviteit met 
de niet-agrarische economie echter gecompenseerd door stijgende prijzen. De definitieve draai 
kwam na 1880, met dalende prijzen als gevolg van de trans-Atlantische graanimporten. Deze 
leidden tot een versnelling in de urbanisatie, gedreven door interne migratie. Een gerichte 
analyse laat echter zien dat de productiviteitswinst van deze reallocatie van arbeid beperkt 
was; op het hoogtepunt droeg deze niet meer dan een vijfde bij aan het totaal. Achter deze 
uitkomst gingen beperkte verschillen in productiviteit en de al tijdens de vroegmoderne 
periode bereikte structurele verandering in de werkgelegenheid schuil. De structuur van de 
werkgelegenheid vormde echter slechts één aspect van de rol van dualisme. Zo was er wel 
sprake van een verschuiving in het niveau van de niet-agrarische investeringen. En gegeven 
de lagere demografische groei in de steden vereiste de realisatie van een hogere groei in 
productie en productiviteit onverminderd dat arbeidsmarkten de transfer van arbeid vanuit 
de landbouw mogelijk maakten. 
 Er zijn nu twee theoretische invalshoeken besproken die leiden tot een beter, empirisch 
getoetst begrip van de Nederlandse industrialisatie. De relatieve omvang en vroege openheid 
van de economie bepaalden in belangrijke mate de prikkels waaraan de economie onderhevig 
was. Economisch dualisme beïnvloedde de allocatie van productiemiddelen, gegeven 
structurele verschillen tussen de sectoren. Beiden dragen bij aan de duiding van de 
chronologie en mechanismen van de Nederlandse groeitransitie. Het derde perspectief is dat 
van de politieke economie van de publieke financiën. Zoals voor het eerst werd benadrukt 
door Van Zanden en Van Riel, moet de primaire reden voor het feit dat de economische 
ontwikkeling vanaf de jaren zestig fundamenteel verschoof worden gezocht in de na 1840 
gerealiseerde institutionele hervormingen. Deze reikten van de herstructurering van de 
publieke schuld en afschaffing van diverse accijnzen en de lokale fiscale autonomie (in 1865) 
tot een programma van infrastructurele investeringen, waarvan de Spoorwegwet van 1860 het 
belangrijkste element was. De eerder dominante grondslag van de belastingen impliceerde dat 
fiscale hervormingen daarbij samengingen met een deregulering van markten, transport en 
productiemethoden. Het resultaat bestond uit dalende lasten (met name op consumptie), een 
herstructurering van belastingen waarvan een aantoonbaar verstorend effect op de kosten van 
arbeid en steenkool was uitgegaan, en efficiënter werkende interregionale markten voor 
inputs en eindproducten. 
 De centrale elementen van dit fiscaal-regulatieve probleem waren drieledig. Ten eerste 
ontspoorde tot 1840 de publieke schuld opnieuw, met evidente effecten op de rentelast en 
de verdeling van de uitgaven. Dit begon met de hernieuwde adoptie in 1814 van de schuld 
van de Republiek en de Bataafse periode, een schuld waarvan de rentelast met de Franse 
inlijving in 1810 per decreet tot een derde was teruggebracht. Uitgaven aan militaire 
fortificaties opgelegd door het Verdrag van Wenen, aan infrastructuur en aan industriële 
subsidies als tegenwicht voor ontbrekende protectie creëerden nieuwe omvangrijke tekorten 
in de jaren twintig. De post-Napoleontische begrotingspolitiek bezweek echter definitief 
met de Belgische afscheiding, die een wezenlijk verlies aan inkomsten en een stijging in 
uitgaven in gang zette. Terwijl de precieze ontwikkeling op grond van de door Willem I 
vastgelegde systematiek van tienjaarlijkse begrotingen voor het parlement verborgen was 
gebleven, was de schuld aan het eind van de jaren dertig opgelopen tot ruim tweemaal het 
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binnenlands product. Ten tweede bestond de beleidsreactie na 1830 er uit om uiteenlopende 
belastingen te verhogen of te herintroduceren. Deels betrof dit belastingen op niet-liquide 
kapitaal, maar het sterkst geraakt werden de accijnzen op eerste levensbehoeften en 
brandstoffen. Bijgevolg werden de krachten achter de hoge comparatieve kosten van 
steenkool en arbeid versterkt in plaats van teruggedrongen. En ten derde verlengde de 
fiscale politiek langs dezelfde weg het bestaan van een gedetailleerd systeem van regulering 
en additionele lasten op lokaal niveau. In een veranderende wereld had dit een expliciet 
remmend effect op de realisatie van schaaleffecten, de keuze van technologie en de kosten 
van inputs en transport. 
 Tussen de politieke crisis over de tienjaarlijkse begroting in 1839 en het daaropvolgende 
aftreden van Willem I, en de laatste hervormingen van de jaren zestig werden deze krachten 
buiten werking gesteld en de onderliggende structuren ontbonden. Dat proces begon met 
een herstructurering van de publieke schuld, consolidatie van de begroting en de op grond 
van de kosten lang uitgestelde munthervorming van de jaren veertig. Het werd voortgezet 
met maatregelen als de liberalisatie van de handel en scheepvaart op de Rijn, de hervorming 
van de postdienst, de realisatie van een nationaal netwerk van elektrische telegrafen en de 
afschaffing van een deel van de nationale accijns op de slacht en van die op het gemaal (bij 
een gemiddeld aandeel in de huishouduitgaven van brood van rond 20 procent) in de jaren 
vijftig. En het werd voltooid met het besluit tot uitbreiding van het hoofdspoornetwerk, de 
liberalisatie van handel en transport met de koloniën, de afschaffing van de accijns op 
brandstoffen en de beëindiging van de lokale fiscale autonomie in de jaren zestig. Van de 
Gemeentewet van 1851, één van de drie organieke wetten die volgden op de grondwet van 
1848, tot aan deze laatste stap in 1865 waren vormen van regulering die varieerden van de 
broodzetting tot restricties op productieprocessen en tal van additionele lasten reeds 
gekortwiekt. De afschaffing van de accijns op brandstoffen in 1864, een accijns waarvan op 
grond van een systeem van restitutie lang is aangenomen dat deze geen effect had op het 
gebruik van steenkool in de industrie, blijkt wel degelijk een dergelijke invloed te hebben 
uitgeoefend. En door druk uit te oefenen op de centrale bank om zijn statutaire plicht na te 
komen en zijn activiteiten tot de rest van de economie uit te breiden, leidde de realisatie van 
regiokantoren vanaf de Bankwet van 1863 zoals gezegd tot de integratie van financiële 
markten en sterke groei in de regionale opname van krediet. De bredere effecten van deze 
fiscale hervormingen omvatten een dalende belastingdruk op arbeid, met overeenkomstige 
effecten op de consumptie en de loonkosten (en afnemende regionale verschillen). Het 
ontstaan van tal van nieuwe industrieën en een formele analyse van de operationele kosten 
in contemporaine bedrijven laten zien dat de schaaleffecten van grotere productievolumes 
significant waren. 
 
De vertraagde overgang naar structureel snellere economische groei en de industrialisatie van 
de productie en de werkgelegenheid was aldus het resultaat van een samenloop van 
invloeden op het gebied van natuurlijke hulpbronnen in relatie tot technologie en 
productiviteit, de institutionele erfenis van de Republiek, beleidskeuzes na 1814 en 
veranderingen in de internationale economie. Gezamenlijk verlaagden deze de industriële 
competitiviteit verder en versterkten ze het bestaande comparatieve voordeel van de 
economie. Beleidshervormingen en prijsbewegingen die op verschillende momenten tot 
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gelding kwamen veranderden deze balans in een niet eerder gerealiseerde mate. Het daarop 
volgende proces van moderne economische groei vanaf rond 1860 betekende dat Nederland 
ten langen leste kon profiteren van de sinds 1780 ondernomen pogingen om te komen tot 
institutionele hervorming. Structureel snellere groei werkte daarbij aanvankelijk vooral via 
het effect van goedkope steenkool, fiscale hervormingen en simpele, al door Adam Smith 
benadrukte effecten van geïntegreerde binnenlandse markten. Institutionele verandering in 
de diensten voegde daar externe effecten in communicatie en transport aan toe. Vanaf het 
midden van de jaren zeventig werd de industrialisatie versterkt door de agrarische uitstoot en 
stedelijke absorptie van arbeid. En tot slot werd de derde fase, vanaf het midden van de jaren 
negentig, gekenmerkt door een hoger tempo van kapitaalvorming in machines en een daaraan 
gekoppelde sprong in de toepassing van mechanische, elektrische en chemische technologie. 
Tegelijkertijd bleef ook de groei in de diensten hoog, terwijl die in de landbouw verder 
versnelde. Bovendien verschoof ook de samenstelling van de export na 1880 in de richting 
van een meer evenwichtige structuur, met een hoger aandeel van industriële producten. 
Wat begonnen was als een industriële inhaalbeweging had zich ontwikkeld tot een meer 
divers groeiproces. 
 
 







TRIALS OF CONVERGENCE 
 
PRICES, MARKETS AND INDUSTRIALIZATION 
IN THE NETHERLANDS, 1800-1913 

 
For over a century now, historians have debated the causes of the lagged industrialization of the 

Dutch economy during the nineteenth century. To this debate the present study brings the 

analytical perspective of relative prices, the functioning of markets and microeconomic choice 

in the allocation of resources. Its critical insight is that only an approach based on the integrated 

incentive structure of the economy allows us to delimit the role of alternative explanations. 

 

A comprehensive analysis along these lines shows that the retarded transition to faster growth 

cannot be retraced to a single mechanism. Instead, there was a confluence of forces, with the 

dependence on imported coal, the lingering high cost of labor, the institutional legacy of the 

Republic, international price movements and the fiscal policy pursued in response to Belgian 

secession as the most prominent. The latter not only led to a structural increase in the tax 

burden, but perpetuated a system of local fiscal autonomy and market regulation that placed 

extensive restrictions on production methods and economies of scale, while limiting entry 

and competition. In this way, it contributed to an explicit slowdown from the 1830s. All this 

meant that the transition to 'modern economic growth' after 1860 came about only after a 

stabilization in relative output prices, a decline in international transport costs and a period 

of politicoeconomic reforms. These ranged from a restructuring of the public debt and the 

liberalization of trade and transport, to the realization of a regional credit function by the 

central bank. In combination with development shocks that followed, this makes that Dutch 

industrialization can best be described in terms of the dependent economy model, albeit with 

a technologically determined disadvantage in natural resources and a decisive role for 

institutional adjustment.  

 

 

 

 

 

 

 

 

 

 

Cover illustration: ‘Securities versus Goods’, anonymous print from a series of six on politics, taxation 

and society, ca. 1845; G.J. d’Ancona, Amsterdam. Allegory showing Fortuna holding the staff of 

Mercurius and weighing ‘goods’, a man with a glass in hand leaning against a cask, against 

‘securities’, a man sitting on a treasure chest and losing his stocks. Appeared parallel to the definitive 

restructuring of public debt under Van Hall from 1843 (Rijksmuseum). 
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