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PROBLEMS & METHODS 

 

Introduction 

 

This thesis concerns technological progress in early modern Britain and the 

Netherlands. The importance of technology to economic development in the 

long run is obvious. It is the only thing that can explain the difference in pros-

perity between now and, say, 1700. More trade and better institutions, useful 

though they may be, cannot hope to bridge this gap. To understand the work-

ings of economic growth, there must be an understanding of the way goods are 

produced. 

This thesis hopes to come to this understanding in part by looking at the 

Industrial Revolution. This asks for an explanation. Why investigate a subject 

that has already seen so much research? 

The main reason for this choice is the theme this thesis intends to explore. 

In the field of technology, it is difficult to ignore the Industrial Revolution. 

Though technological innovations preceded and followed it, it stands as a piv-

otal moment in technological and economic development. 

As this thesis is about technology in the early modern period specifically, 

the Industrial Revolution is especially relevant. There remain a lot of gaps in 

our knowledge of technological change in the modern economy, but these pale 

in comparison to our poor understanding of technological change in the pre-

modern economy.1 The Industrial Revolution allows for a reasonably well docu-

mented look into the technological innovations of the eighteenth century that 

were at first made in an institutional framework that was in many ways still 

pre-modern.2 Only with the political and economic repercussions of the 

French and Industrial Revolutions did this really start to change.3 The period 

                                                 
1 The observation is made by S.R. Epstein, ‘Craft Guilds, Apprenticeship, and Technological 
Change in Preindustrial Europ’ in Journal of economic history 58 (1998), p 684. In my judgement 
it still holds today. 
2 S.R. Epstein, ‘Property rights to technical knowledge in Premodern Europe, 1300–1800’ in 
American economic review 94 (2004), p 382. 
3 For example, think of the rise of schooling with the explicit purpose of teaching technology, 
like the École Polytechnique (1794): G. Verbong, ‘Techniek en wetenschap: een siamese tweeling’ 
in Jaarboek voor de geschiedenis van bedrijf en techniek 7 (1990), pp 15, 18–9, 21ff. These political 
developments are related to an important economic change: the systematic search for useful 
knowledge and its intentional application to the production process. Joel Mokyr does not situate 
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under scrutiny thus has the potential of revealing the workings of technologi-

cal progress in the early modern framework. 

Together with examining the period of the Industrial Revolution in Britain, 

this thesis also looks at the developments taking place in the Netherlands in 

roughly the same period. By comparing developments in these two societies, it 

hopes to provide an answer to the question of the causality of technological 

progress. What conditions in the economies of Britain and the Netherlands in 

the period 1700–1800 were conducive to technological progress? The aim of 

this chapter is to discuss the issues that come with this research question and 

to provide a method to answer it. 

 

A comparative approach 

 

The approach to the subject at hand is a comparative one. What can be expec-

ted from this? This thesis wishes to identify the causes of technological pro-

gress. Many of these can be, and have been suggested. Only a few examples out 

of a multitude are Joel Mokyr and Mancur Olson placing great emphasis on 

the actions of collective action groups with vested interests; Douglass North 

seeing a cause in the patent system as a property right to invention; and Robert 

Allen pointing to factor endowments.4 Often such causes are implicitly clai-

med as being sufficient, or at least necessary. Simply lumping such multitudes 

of possible conditions is unsatisfying. Although it is bound to catch some of 

the truth in its big net, it is preferable that the set of possible conditions gets 

cut down to a subset closer to those that actually made the difference. This can 

be done by comparing how a process manifested itself in more than one soci-

ety. Instead of just describing an economy that turned out successful, the pos-

sible conditions can be tested against one another with the goal of eliminating 

some.5 

How many cases are to be studied is a relevant issue to the use of the com-

parative approach in general and thus merits some attention here. Historical 

methods on the one hand tend to be very specific. It seeks the details of one 

event or series of events in such detail that they make for a satisfying explana-

                                                                                                                              
this change until well into the nineteenth century. See The gifts of Athena: historical origins of 
the knowledge economy (Princeton 2003), pp 80–4. 
4 J. Mokyr, ‘Technological inertia in economic history’ in Journal of economic history 52 (1992), 
pp 325–38; J. Mokyr, The lever of riches: technological creativity and economic progress (New 
York &c 1990), pp 258 ff; M. Olson, The rise and decline of nations: economic growth, stagflation, 
and social rigidities (New Haven 1982); D.C. North, Structure and change in economic history 
(New York & London 1981), pp 164–5; R.C. Allen, ‘The British Industrial Revolution in global per-
spective: how commerce created the Industrial Revolution and modern economic growth’ Work-
ing paper (2006). More suggested causes can be found in much of the literature cited through-
out this thesis. 
5 J. Mahoney, ‘Strategies of causal assessment in comparative historical analysis’ in J. Mahoney & 
D. Rueschemeyer (eds) Comparative historical analysis in the social sciences (Cambridge 2003), 
pp 341–3. 
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tion of what happened on their own. Social science approaches similar mate-

rial in a different way. They look at many cases, in order to gain statistical 

significance. As a result, there is a need for a theory that can be applied to all 

cases, so as to be able to process the great amount of data. Historical data often 

needs to be expressed in variables. Such theory has come short of being suc-

cessful. Then again, historical approaches can be accused of being rather 

insignificant and useless outside the particular case at hand. 

Comparative history sits in between the two. By looking at more than one 

case it at least tries to generalise beyond one particular case. Yet, by keeping 

the number of cases limited, there is room for detail and familiarity with the 

particulars beyond the theoretical approaches of quantitative large n studies.6 

As with any choice of approach in history or social science, the advantages 

come with a set of disadvantages and a choice must be made. For most com-

parative history, the amount of cases is not big enough to allow for conclusions 

to be made with statistical certainty. From the point of view of traditional his-

torical approaches however, this is not much of a worry. Here, the lack of detail 

is more of a problem. More cases inevitable means less space and less time for 

the particularities of a specific case that might be expected.  

From the perspective of the historian then, the choice in this thesis has been 

one for an approach that has promise of more general and theoretical results at 

the expense of detail. Ideally, a comparison would deal with many cases, so it 

can gain at least some statistical significance and explore the causation and 

workings of a process in general, as opposed to the causation in only one soci-

ety. In this thesis however, only two societies are being compared. The reason 

for this is that that the matter of technological progress and the various causes 

suggested for it are of such a complex and ambiguous nature that a more de-

tailed investigation of the conditions is warranted than a comparison featuring 

many cases could offer in a limited space.  

This choice has certain consequences. First of all, a paired comparison is too 

small a sample to claim that the causes discovered here are likely to be general 

rules. Instead, it only reveals with more parsimony what caused technological 

progress in Great Britain, and the lack thereof in the Netherlands, by removing 

some of the possible causes through a juxtaposition. As two of the most ad-

vanced economies of the early modern period, they are however arguable the 

most interesting cases of that period. 

The second consequence concerns the processing of the data of the compa-

rison. According to Charles Ragin, a Boolean approach is a very suitable met-

hod of analysing causal data in a comparison. However, it is most suited to the 

minimisation of the causal factors of a great number of cases. In that case, it 

                                                 
6 D. Rueschemeyer, ‘Can one or a few cases yield theoretical gains?’ in J. Mahoney & D. 
Rueschemeyer (eds) Comparative historical analysis in the social sciences (Cambridge 2003), pp 
320–4. 
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can systematically simplify vast amounts of complexity.7 However, this method 

does not have much use in a simple paired comparison besides a neat repre-

sentation of the data. However, even such presentation is not an option in this 

thesis. The Boolean method can only simplify a set of cases that has the same 

outcome. As that would only be one in this paired comparison, a Boolean ap-

proach as advocated by Ragin would result in the split of the comparison into 

two case-studies that have nothing to say about one another. 

Therefore, this thesis will use the indirect method of difference to process 

the causal data. This method allows causes of a case with a positive outcome to 

be rejected by a case with a negative one and vice versa. A major drawback on 

the other hand is that it cannot identify conjunctural causation. This is how-

ever not only a problem inherent to the paired comparison as such, but to any 

comparison with a low number of cases. Any amount of cases that does not 

cover every causal constellation opens the possibility of missed conjunctions, a 

problem that is aggravated by the possibility that some causes are not being 

investigated at all because of ignorance about them.8 

The application of comparative history has one underlying crucial assump-

tion, the existence of rule-governed history. In order for the conditions leading 

to an outcome in one society to have anything to say about the conditions and 

outcome in another society, it is required that similar processes will lead to the 

same outcome. In this strong formulation, this is blatantly not the case. The 

failure to observe rule-governed history can be explained in a number of ways. 

First, it might be argued that history, or a social event in general, is rule-

governed, but that these rules are too complex for us to have so far been able to 

infer them. As a method designed to process causal complexity, a comparative 

approach would be well suited to such a situation. A second explanation is that 

history is governed by rules, but in a probabilistic manner. This holds that we 

do not observe the rules governing history all the time, because they do not al-

ways work (keep in mind though that probability in itself might also reflect 

misunderstood complexity). The result of probabilistic rules in history is that 

statements about rules are surrounded with uncertainty, especially in compa-

rative history with its smaller samples. A final possibility is that history is in 

fact completely random. In this case, comparative history, and any theoretic 

approach to social events with it, is an exercise in futility. Considering the sub-

ject as though there are rules to be discerned would only diminish our under-

standing of the past. This thesis necessarily involves a degree of faith in rules 

in history. The defence of this belief is that it is at least worth the effort to 

search for rules in order to give history some meaning, or at least because it 

might eventually answer the question of whether laws exist. 

                                                 
7 C.C. Ragin, The comparative method: moving beyond qualitative and quantitative strategies 
(Berkely &c 1987), pp 84, 101, 121–3. 
8 Mahoney, ‘Strategies of causal assessment’, pp 352–3; Ragin, Comparative method, pp 36–42. 
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Britain & the Netherlands as cases 

 

The comparison will be one between Britain and the Netherlands in roughly 

the period 1700–1800. The reasons for the case of the British economy in this 

timeframe have been touched upon. It was the time leading up to, and of ac-

tual Britain industrialisation, so it was a likely place of more technological 

change than was witnessed before. For the eighteenth and early nineteenth 

century, Britain is the benchmark to which other economies should be com-

pared. 

The other economy under scrutiny is that of the Netherlands.9 The reason it 

has been chosen is that seemed very slow in its technological progress in the 

eighteenth and even most of the nineteenth century, especially in comparison 

with Britain. At the same time however, both were similarly advanced econo-

mies in a lot of aspects. Both economies started their development early. 

Though the words ‘modern economic growth’ are probably an overstatement, 

there needs to be little doubt about Dutch wealth in the seventeenth century.10 

More surprising perhaps is that Britain’s experience was similar. From Craft & 

Harley’s slow growth figures of the Industrial Revolution it follows that on the 

eve of that event the British economy was already advanced. It must also have 

experienced relatively substantial growth earlier.11 Britain’s economy however 

kept growing in the eighteenth century, whereas the Dutch stagnated. Yet both 

economies remained comparably wealthy for a long time. To illustrate this, 

table 1.1 present’s Angus Maddison’s estimates of GDP per capita.12 His esti-

mates, especially for the nineteenth century, are probably too high.13 However, 

the conclusion from table 1.1 that the Netherlands were still wealthier in the 

                                                 
9 Unless stated otherwise, The Netherlands will refer to the both the Dutch Republic and its suc-
cessor, the Kingdom of the Netherlands. 
10 J. de Vries & A.M. van der Woude, Nederland 1500–1815: de eerste ronde van moderne economi-
sche groei (Amsterdam 1995) argue for the existence of early modern economic growth in the 
Netherlands. See J.L. van Zanden, ‘The “revolt of the early modernists” and the “first modern 
economy”: an assessment’ in Economic history review 55 (2002), pp 619–641 for a critical evalua-
tion. 
11 Slow growth during the Industrial Revolution is treated in N.F.R. Crafts & C.K. Harley, ‘Output 
Growth and the British Industrial Revolution: A Restatement of the Crafts-Harley View’ in Eco-
nomic history review 45 (1992), pp 703–30. See also: J.L. van Zanden, ‘Cobb-Douglas in pre-mo-
dern Europe: simulating early modern growth’ IISH working paper (2005), pp 30–1 & J. de Vries, 
‘The decline and rise of the Dutch economy, 1675–1900’ in Research in economic history, suppl. 3 
(1984), pp 167 ff. 
12 Maddison’s estimates for the Netherlands after 1820 are based on E. Horlings, J.P. Smits & J.L. 
van Zanden, Dutch GNP and its components, 1800–1913 (Groningen 2000), also available from 
nationalaccounts.niwi.knaw.nl; British figures are based on Crafts & Harley, ‘Output Growth and 
the British Industrial Revolution’. See: A. Maddison, The world economy: a millennial perspec-
tive, (Paris 2001), pp 245–7. 
13 See for example the estimates in De Vries & Van der Woude, Nederland 1500–1815, p 814 in 
which Britain is estimated to overtake the Netherlands in c. 1790. 
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eighteenth century despite stagnation or even decline is still a safe one.14 What 

the table furthermore illustrates is that it were two very wealthy economies 

compared to Western Europe, let alone the European periphery. The attention 

to technological progress in this European frontier in economic development 

is justified insofar general development has any relevance to it. 

 

 Netherlands Britain 
Western Euro-

pean Average15 

1500 761 714 798 

1600 1 381 974 907 

1700 2 130 1 250 1 032 

1820 1 838 1 706 1 243 

1830 2 013 1 749 — 

1850 2 371 2 330 1 658 

 

Table 1.1. Estimates of GDP per capita in the Netherlands, Britain, and Western 

Europe 1500–1850 (in 1990 International Geary-Khamis Dollars).16 

 

This high Dutch wealth reflected a highly commercialised economy with an 

advanced set of institutions for the time, such as relatively free and function-

ing commodity and factor markets, and well protected property rights. An-

other key characteristic of early modern economies, agriculture was very pro-

ductive as well.17 

Considering this advanced position, the focus on the Anglo-French compa-

rison in economic history is odd.18 If the view is held that the general level of 

economic development and the institutions that accompany it have an impor-

tant role to play in economic growth and technological progress, the case of 

the Netherlands offers a more similarly advanced economy with a more radi-

cally different outcome.19 

                                                 
14 See Van Zanden, ‘“Revolt of the early modernists”’ in Economic history review 55 (2002), pp 
631–2. 
15 Western European average composed of: Austria, Belgium, Denmark, Finland, France, Ger-
many, Italy, the Netherlands, Norway, Sweden, Switzerland and the United Kingdom. 
16 Source: A. Maddison, World population, GDP and per capita GDP, 1–2003 AD, available from 
ggdc.net/maddison (March 2007). 
17 De Vries & Van der Woude, Nederland 1500–1800, p 798. 
18 N.F.R. Crafts, ‘Industrial Revolution in England and France: some thoughts on the question 
“why was England first?”’ in Economic history review 30 (1977), pp 429–41 mentions a good deal 
of literature on this tradition. International attention for the Dutch economy on the other hand, 
has been scarce in comparison. 
19 The classic expressions views of general development and future performance are: A. Ger-
schenkron, ‘Economic backwardness in historical perspective’ in Economic backwardness in 
historical perspective: a book of essays (Cambridge, Ma 1962), pp 5–3o; & W.W. Rostow, Stages of 
economic growth: a non-communist manifesto (Cambridge, Ma 1960). The relevance of institu-
tions in economic performance is expressed in D.C. North & B.R. Weingast, ‘Constitutions and 
commitment: the evolution of institutions governing public choice in seventeenth-century 
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Though it is mostly the eighteenth century in which the causes of technolo-

gical will be sought, there are good reasons not to completely neglect the early 

nineteenth century. First of all, the first phase of industrialisation in Britain is 

generally considered to extend into the nineteenth century. At the same time, 

Dutch industrialisation did not get underway until the second half of the nine-

teenth century.20 The developments thus stretch well beyond the eighteenth 

century alone. The second reason is a practical one. Information, especially of 

the quantitative kind, is far more abundant for the nineteenth century. Con-

clusions about the period before will sometimes have to rely on conjectures 

from that time. 

The case of the Netherlands is not without its share of problems though. 

The first of these concerns the geographical area and its rule. During the epi-

logue of the developments, the Dutch Republic came to an end, continued as 

the short-lived Batavian Republic, was then incorporated into Napoleon’s em-

pire, and finally emerged as a new monarchy in 1813–5. To complicate matters 

more, this kingdom was first united with present-day Belgium, only to be sepa-

rated again after the Belgian Revolt of 1830. This is something to keep in mind 

when considering the epilogue of the developments, especially when the chan-

ges involve politics. 

The events described above do not necessarily hinder attention for the early 

nineteenth century in every aspect. First of all, the various changes in regime 

were not unique to the Netherlands. Most of the European continent was in 

turmoil in the period 1789–1815 as the French armies spread their revolutionary 

creed across Europe. Even Britain did not go through this time unscathed. The 

war put a considerable burden on her economic development.21 Something si-

milar can be observed in the Netherlands. There were no great battles raging 

on her territory, but there was a large war contribution.22 The Netherlands were 

thus probably no more affected than any of the other countries featuring in so 

many comparisons about the Industrial Revolution. 

 

  

                                                                                                                              
England’ in Journal of economic history 49 (1989), pp 830–1; North, Structure and change in 
economic history; & D.C. North, Institutions, institutional change, and economic performance 
(Cambridge 1990). 
20 A. van Riel & J.L. van Zanden, The strictures of inheritance: the Dutch economy in the nine-
teenth century (Princeton 2004), pp 8, 188 ff. 
21 J.G. Williamson, ‘Why Was British Growth So Slow During the Industrial Revolution?’ in Jour-
nal of economic history 44 (1984), pp 687–712, but it is not an uncontroversial view. M. Berg, 
‘Revisions and revolutions: technology and productivity change in manufacture in Eighteenth-
century England’ in P. Mathias & J.A. Davis (eds) Innovation and technology in Europe: from the 
eighteenth century to the present day (Oxford & Cambridge, MA 1991), p 49 rightly states that 
Williamson’s view is still right in arguing that it at least had some negative effect on perform-
ance. 
22 Van Riel & Van Zanden, ‘Strictures of inheritance’, p 41, who furthermore argue that despite 
political changes, many of the institutions of the Republic remained relevant until the liberal 
offensive of the 1840s (passim). 
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Knowledge, technology & economic performance 

 

Technology ultimately stems from knowledge. In order to conceptualise the 

right questions about the causes of technological progress, some characteris-

tics of early modern knowledge and its relation with technology need to be 

clarified. 

An good starting point are the ideas of Joel Mokyr. He first distinguishes 

useful knowledge from ordinary knowledge by whether it is about natural 

phenomena and has the potential to lend itself to the manipulation of those. 

The adjective useful thus clearly refers to technology. He then distinguishes 

two types of useful knowledge: propositional and prescriptive. The first refers 

to knowledge about natural phenomena and is closely related, but not identi-

cal to science. The other is prescriptive, which refers to techniques and inven-

tions. According to Mokyr, prescriptive knowledge needs to be based on pro-

positional knowledge to a considerable extent for it to be effective.23 Therefore, 

propositional knowledge and its creation would matter a great deal in explain-

ing differences in economic development. This thesis on the other hand will 

work on the assumption that the generation and stock of propositional knowl-

edge does not explain differences in economic performance, at least not within 

Europe.24 This section explains the reasons for this assumption. 

In the simplest conceptualisation, knowledge is a public good. Unlike mo-

ney, or natural resources, the same bit of knowledge can be owned and used by 

many persons at the same time (consumption is non-rivalrous). Knowledge 

can be reproduced indefinitely. As it is for persons, so it is for countries. Know-

ledge can travel across borders. 

There is obviously more to the story than this. There were ways in which 

knowledge was made appropriable. Secrecy is one such way, patents and the 

difficulties of early modern communication were others. Put like this, knowl-

edge is a very different thing altogether. 

These two ways of looking at the matter involve two ways of approaching the 

subject. If knowledge is an easily diffused public good, the size of the knowl-

edge stock in an economy is of little importance in explaining difference in 

economic performance. After all, it will be available to other economies shortly. 

The same would hold for the generation of knowledge. As it is both easily re-

ceived from and diffused to other countries, how much knowledge is generated 

in an economy does not matter much. If all economies have more or less the 

same knowledge at their disposal, then what would matter is how it is used. If 

                                                 
23 Mokyr, Gifts of Athena, pp 3–6. 
24 Note that Mokyr himself does not attribute differences in propositional knowledge much ex-
plaining power for difference within Europe (Gifts of Athena, p 289). He justifies this by claiming 
that the Industrial Revolution was a phenomenon that spread easily across the continent, which 
seems a remarkable denial of many decades of economic historical research, including Mokyr’s 
own. 
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knowledge on the other hand is easily appropriable, the reverse holds. It makes 

for a great difference between the comparative performance of economies. 

In early modern times, propositional knowledge came closer to the ideal of a 

public good, than it was an appropriable good. Prescriptive knowledge on the 

other hand was more appropriable. In the period under scrutiny, it was of a 

tacit character and thus tied to individuals. These two positions shall now be 

illustrated. 

There are many clues that propositional knowledge had a public character. 

First of these is the international character of the European scientific commu-

nity. All speaking – or at least publishing –in a lingua franca, scientists com-

municated extensively with each other across borders. Further international 

dissemination of science happened through migration, journals, publications, 

academies, and the pull of states.25 Descartes’ stay in the Low Countries, Huy-

gens’ membership of the Royal Society and the Académie des Sciences, and Van 

Leeuwenhoek’s publications to the Royal Society are strong examples of this. 

The role of science in the Industrial Revolution confirms that propositional 

knowledge was a public good. Generally speaking, science is not accorded a 

great role in it. Only the invention of the steam engine is linked to a scientific 

discovery (the vacuum), but even there most of the credit goes to overcoming 

difficulties in engineering.26 The inventions of the Industrial Revolutions in 

England that were linked with universities somehow, often came from Scottish 

and continental universities.27 

The spread of knowledge in Europe was further stimulated by the printing 

press. Since the invention of moveable type, books had become relatively 

cheap.28 The market was international as well, with Dutch printing houses in 

                                                 
25 I. Inkster, ‘Mental capital: transfers of knowledge and technique in eighteenth century Europe’ 
in Journal of European economic history 19 (1990), pp 407–17 
26 A classic and often-cited statement of this view on science’s role is D.S. Landes, The unbound 
Prometheus: technological change and industrial development in Western Europe from 1750 to the 
present (Cambridge, MA 1969), pp 61, 104. It returns amongst others in J. Mokyr, Lever of riches; 
P. Mathias, ‘Who unbound Prometheus? Science and technical change, 1600–1800’ in A.E. Mus-
son (ed), Science, technology and economic growth in the eighteenth century (London 1972), pp 
69–96; & Allen, ‘British Industrial Revolution in global perspective’. The main contestation of 
this argument involves scientific culture’s influence on attitudes of inventors and entrepreneurs: 
M.C. Jacob, Scientific culture and the making of the industrial West (New York 1997) & J. Mokyr, 
‘The intellectual origins of modern economic growth’ in Journal of economic history 65 (2005), 
pp 285–351. C. Bekar & R.G. Lipsey, ‘Science, institutions, and the Industrial Revolution’ in Jour-
nal of European economic history 33 (2005), pp 709–753 attempt to salvage science as a cause, 
but in doing so they expand the definition so far that every inventor practically becomes a scien-
tist. 
27 P. Mathias, ‘Resources and technology’ in P. Mathias & J.A. Davis (eds) Innovation and tech-
nology in Europe: from the eighteenth century to the present day (Oxford & Cambridge, MA 
1991), p 37. 
28 J.L. van Zanden, ‘De timmerman, de boekdrukker, en het ontstaan van de Europese kenniseco-
nomie’ in Tijdschrift voor sociale en economische geschiedenis 2 (2005), pp 114–9. 
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particular serving markets across Europe.29 Much knowledge, including pro-

positional, was spread across Europe through the presses.30 

Prescriptive knowledge were at least to a degree different. It involved techni-

ques, knowledge on how to do things. Even today, this involves a good deal of 

tacit knowledge, something that was more pronounced in the days before 

standardised technical education, interchangeable parts, and detailed instruc-

tion manuals. There certainly were efforts to appropriate it. Individuals, enter-

prises and states tried to maintain the competitive edge that technologically 

advanced production offered. The tacit character of this sort of knowledge 

meant it was tied to individuals and thus allowed considerable scope.31 If 

someone could hold on to his workers, he could hold on to a good deal of the 

knowledge making up the technique. These efforts were not always successful, 

as the migration of workers attests to. Sometimes this happened on the wor-

ker’s own initiative, often it was induced by the early modern states, by either 

driving them away with warfare, legislation like the revocation of the Edict of 

Nantes, or by consciously attracting skilled workers for their own industries.32 

However, at the end of the day the fact that this knowledge was tied to workers 

limited the spread of this knowledge. There were only so many workers to go 

around, as teaching these skills could be expensive and time consuming.33 

Another way of diffusing prescriptive knowledge was industrial espionage. 

In the eighteenth century it was already a frequently employed method of 

transferring technologies from England to France. Spying was a common phe-

nomenon before this time as well, with many recorded instances in the Dutch 

Republic and elsewhere.34 However, the story does not end there. Once the 

technology was transferred, it often happened that it was hardly used. Appar-

ently, the skill of workers or some other condition mattered as well.35 

All in all, the propositional knowledge stock does not make for a strong 

enough explanation for the differences within Europe. Only when a compari-

son would be made between two societies that communicated little can it be 

expected to make a difference in economic development. However, even then it 

is worth remembering that knowledge flowed from the Islamic empires to 

                                                 
29 P. Burke, A social history of knowledge: from Gutenberg to Diderot (Cambridge 2000), pp 163–
8; C.M.G. Berkvens-Stevelinck, Le magasin de l’univers : the Dutch Republic as the centre of the 
European book trade (Leiden 1992). 
30 Burke, Social history of knowledge, p 160; E.L. Eisenstein, The printing press as an agent of 
change: communications and cultural transformations in early modern Europe (Cambridge 
1979), pp 520 ff on the importance of the printing press in the collaborative scientific project. 
31 Epstein, ‘Property rights to technical knowledge’, p 382. 
32 Inkster, ‘Mental capital’, pp 414 ff; C.M. Cipolla, ‘The diffusion of innovations in early modern 
Europe’ in Comparative studies in society and history 14 (1972), pp 49 ff. 
33 Epstein, ‘Craft guilds’, pp 687–9. 
34 C.A. Davids, ‘Openness or Secrecy? Industrial Espionage in the Dutch Republic’ in Journal of 
European Economic History 24 (1995), pp 333–50; Cipolla, ‘Diffusion of innovations’, p 48. 
35 J.R. Harris, Industrial espionage and technology transfer: Britain and France in the eighteenth 
century (Aldershot 1998), pp 544–65. 
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Europe quite frequently in the Middle Ages.36 Prescriptive knowledge on the 

other hand is very different. It seems that the closer knowledge is to its imple-

mentation in the productive process, the easier is its appropriability and the 

more difficult its diffusion. Therefore, it is best to start from an assumption of 

a shared, public knowledge stock, allowing a better and more detailed investi-

gation of the conditions closer to the production process, especially when the 

two economies are so close as the Dutch and the British were. 
 

Conceptualising technological progress 

 

Any investigation into causality needs to make clear what the outcomes under 

scrutiny are. This is even more true for a comparative investigation into causal-

ity. In a formalised paired comparison such as this one, the outcome makes the 

difference between applying the method of agreement, or the method of dif-

ference and as such determines the final result.37 If the occurrence of the out-

come is to be determined, it needs to be specified first. 

As argued above, the generation and possession of propositional knowledge 

was too much like a public good in Europe to warrant investigation here. In-

stead, the interesting things happened further down the line. Therefore, the 

outcome of technological progress here refers specifically to the implementa-

tion of useful knowledge in the production process, not the general ideas it ul-

timately drew its inspiration from. 

Invention is the first step in the process of technological progress. New tech-

niques based on a common propositional knowledge stock are introduced. 

This being a thesis about economic historical processes, it is worthwhile to 

note that inventing is often motivated by economic considerations.38 

Another important part of technological progress is innovation, the adap-

tion, adoption, and application of inventions to the production process. In this 

stage an invention is made suitable for production and implemented therein. 

It follows from the observation that differences in knowledge stock are not very 

important, and that even inventions and techniques can sometimes travel 

across borders, that this will be an especially important aspect of technological 

progress in its relation to economic growth. 

The final step of technological progress is the diffusion of innovations. Once 

a firm, or an area has made an innovation, its diffusion matters. This is partly 

because only when a new technique is widely adopted that it will start making 

                                                 
36 Mokyr, Lever of riches, pp 41–3; Inkster, ‘Mental capital’, pp 403; Rosenberg, Inside the black 
box: technology and economics (Cambridge & New York 1982), pp 12–3. 
37 Ragin, The comparative method, pp 36–42. 
38 J. Schmookler, Invention and economic growth (Cambridge, MA 1966), pp 104–64; 204–6; 
Allen, ‘British Industrial Revolution in global perspective’, as opposed to some claims of inven-
tion for its own sake or altruistic reasons. 
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a significant contribution to economic growth.39 Another reason diffusion mat-

ter is because widespread use is important for further improvements. Because 

of the importance of learning-by-doing in technological progress, a large user 

base would have been pivotal for the eventual success of a technique.40 

To sum up, the outcome under investigation is a three step process. All steps 

are governed by economic considerations and eventually the process should 

have economic results. The economic agent that faces decisions on these last 

two steps will be called an entrepreneur. The agent of the first step is obviously 

an inventor, though the boundaries between the two are not always clear. The 

perspective of such agents shall be an important approach to the investigation 

of the causes of technological progress. 

 

Accounting for technological progress 

 

With the outcome conceptualised, the outcome still needs to be accounted for. 

As can be seen from the use of the term black box, it is a part of economic 

growth that is poorly understood.41 Determining the presence of technological 

progress is accordingly not straightforward. This section will consider some of 

the options of measuring technological progress. 

Economic growth seems like a good starting point. It is a fundamental start-

ing point of neo-classical growth theory that economic growth caused by in-

creases of (capital) inputs will eventually run into diminishing returns. Signifi-

cant long-term growth will therefore have to come from technological pro-

gress.42 However, just from figures on growth in GDP per capita, it is not possi-

ble to tell whether the source of growth at that time is an increase in inputs 

(land, labour or capital), or technological progress.  

Because the most important aspect of new technology is often to raise pro-

ductivity in the economy, looking at labour productivity seems more promis-

ing. Labour productivity figures however suffer from a similar problem as plain 

growth figures did. At first sight they might seem to be a good measure of the 

capabilities of the production methods available to an economy. However, they 

might just as well be a reflection of an increase of other inputs per unit of la-

bour, most likely capital. 

The issues associated with these measures can be resolved by looking at to-

tal factor productivity (TFP). TFP is the growth of output minus the growth of 

                                                 
39 J. Mokyr, ‘Editors introduction: the New Economic History and the Industrial Revolution’ in J. 
Mokyr (ed.), The British Industrial Revolution: an economic perspective (Boulder &c 1993), pp 11–
5; Berg, ‘Revisions and revolutions’, pp 51–3. 
40 On learning-by-doing, see R.E. Lucas Jr, Lectures on economic growth (Cambridge MA 2002), 
pp 81–96. 
41 The term is from Rosenberg, Inside the black box & N. Rosenberg, Exploring the black box: 
technology, economics and history (Cambridge 1994). 
42 Th. van de Klundert, Groei en instituties: over de oorzaken van economische ontwikkeling (Til-
burg 1997), p 2. 
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the total factor inputs. It thus excludes the gains in output due to higher inputs 

and is a more accurate measure of the increases in productivity caused by tech-

nological progress. A further advantage is that it can be constructed fairly sim-

ply, either with input & output data, or with data on factor prices.43 There is a 

good deal of TFP data available, including series for Britain as far back as 1700 

and as far back as 1800 for the Netherlands. 

This is not to say that there are no problems with TFP as a measurement of 

technological change. It is a residual, that part of output growth that cannot be 

explained by the inputs of labour, capital, and land. Although it may seem a 

very reasonable assumption to interpret this residual as exogenous increases in 

productivity, TFP is still essentially a ‘measure of ignorance’ of the causes of 

economic growth. It can house many other sources of growth. Attempt to cut 

TFP down to size have accordingly been made.44 In sum, TFP indeed refers to 

the black box of economic growth, but not only the black box of technological 

change.  

This does not mean it is a hopeless measure. Technological progress is part 

of TFP. Though somewhat polluted, it is the closest proxy available. TFP fur-

thermore has a specific use in this comparison. Because whole societies are 

being compared, an aggregate measure for the whole economy is needed. A 

narrative of technology in sectors does not help, as it may give a very selective 

image of technology. As far as aggregate measures go, TFP is more accurate 

than growth in GDP per capita or labour productivity, as has been discussed. 

For the current purpose, the measure will provide an interesting starting point. 

  

                                                 
43 S.N. Broadberry, ‘Total factor productivity’ in J. Mokyr (ed), Encyclopedia of economic history 
vol. 5, pp 128–9. 
44 N.F.R. Crafts, ‘Quantifying the contribution of technological change to economic growth in 
different eras: a review of the evidence’ in S. Heikkinen & J.L. van Zanden (eds) Exploring eco-
nomic growth: essays in measurement and analysis: a festschrift for Riitta Hjerppe on her 60

th
 

birthday (Amsterdam 2004), pp 209–16 discusses some attempts by Angus Maddison amongst 
others. 
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 Britain 
Netherlands 

(Manufacturing) 

  Growth TFP Growth TFP 

1700–1760  0.7 (0.3) — — 

1760–1800  1.0 (0.2) — — 

1770–1800   0.27 — — 

1801–1831  1.9 0.54  — — 

 1815–1830 — — 0.7 -0,9 

 1830–1842 — — 2.4 -0,1 

1831–1860  2.5 0.33  — — 

 1842–1865 — — 1.5 -0,9 

 

Table 1.2. Estimates of economic growth and total factor productivity in the 

Netherlands and Britain, 1700–1895.45 

 

Table 1.2 shows estimates of economic growth and TFP in Britain and the Net-

herlands. Both are based on factor prices, however the Dutch figures are for 

manufacturing alone, giving these figures an upward bias.46 Furthermore, they 

have been deflated to compensate for monopolistic pricing. Dutch figures thus 

come with a good deal of uncertainty about their comparability with British fi-

gures. They do at least hint that technological progress was slow, even if 

growth of product was not always. It is unfortunate that there are no Dutch fi-

gures for the eighteenth century. This is one of those points where the better 

data of later periods is needed to get an idea of what was going on before. See-

ing as economic growth in the eighteenth century was absent or even negative, 

it seems unlikely the growth residual was very high.47 

It further strikes that growth and TFP in Britain were low considering the 

fact that a revolution was supposed to be occurring. Though this should not 

detract from the fact that some 90 per cent of output per worker growth was 

due to increases in productivity instead of inputs.48 There are a few explana-

tions for this. Technological progress did not affect all of the economy at once. 

Potentially large sectors of the economy with no progress are accounted for in 

                                                 
45 Sources: Britain: C.K. Harley, ‘Reassessing the Industrial Revolution: a macro view’ in in J. 
Mokyr (ed.), The British Industrial Revolution: an economic perspective (Boulder &c 1993), p 198 
(growth and TFP for 1700–60 & 1760–1800); P. Antras & H. Voth, ‘Factor prices and productivity 
growth during 
the British Industrial Revolution’ in Explorations in economic history 40 (2003), p 63 (TFP); Net-
herlands: J. P. Smits, ‘The determinants of productivity growth in Dutch manufacturing, 1815–
1913’ in European review of economic history 4 (2000), p 227. 
46 B. van Ark & J.P. Smits, ‘Technology regimes and growth in the Netherlands, an empirical 
record of two centuries’ GGDC working paper (2002), p 9. 
47 See table 1.1, the discussion there, and De Vries & Van der Woude, Nederland 1500–1815, p 814 
for such estimates. 
48 J.G. Williamson, ‘Debating the British Industrial Revolution’ in Explorations in economic his-
tory 24 (1987), p 272 
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these figures as well and depress them.49 Furthermore, the diffusion and adap-

tion of technologies to the production process could take considerable time. 

Steam power for example did not make a great contribution to productivity 

growth until the second half of the nineteenth century, some 80 years after 

Watt’s improvements.50  

The problem then is that technological progress was only slowly diffused in 

the early modern economy. This is a useful observation, but the delay found in 

steam power suggest that the foundations of later growth are laid in technolo-

gical changes made earlier. A complement to these figures is required that can 

reveal more about invention and innovation, preferably going back farther as 

well. 

Patent records can do this. Patents are a very old institution, so records go 

back much further, as far as 1585 for the Netherlands and 1660 for Britain. They 

are first and foremost a reward for invention. However, they also reflect inno-

vation to some extent, because these inventions must to be economically use-

ful to make the effort for a patent worthwhile, and therefore the possibility of 

implementation needs to be substantial. Determining how useful this measure 

is, can be a problem for these trends, as the statistics now not only reflect in-

ventive activity, but the development of the institution as well. 

 Before discussing some of these developments, it should first be stressed 

that patent records can only ever reveal very global trends; no detailed devel-

opments can be obtained from them. Furthermore, the trends in figure 1.1 are 

very divergent. It would take very strong institutional changes to argue that 

different trends in inventive activity between the two countries did not exist. 

 

                                                 
49 Mokyr, ‘Editor’s introduction’, pp 11–2. 
50 N.F.R. Crafts, ‘Steam as a general purpose technology: a growth accounting perspective’ in 
Economic journal 114 (2004), pp 338–351; N.F.R. Crafts, ‘The first Industrial Revolution: resolving 
the slow growth/rapid industrialization paradox’ in Journal of the European economic associa-
tion 3 (2005), pp 528–9. 
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Figure 1.1. Patents granted per thousand inhabitants per ten years in England 

and the Netherlands, 1575–1799.51 

 

Figure 1.1 shows the development of patents in England and the Netherlands. 

Some of these developments are reflections of institutional changes. Most im-

portant of these for the Dutch series is the obligation to put inventions into 

practice within one year. Because of that, Karel Davids argues, patents lost 

some of their value to patentees and they no longer went to the trouble of ob-

taining them.52 This goes some way in explaining the initial drop in the 1640s, 

but not why the real decline only set in a few decades later, a period of no insti-

tutional changes. The alternative to patenting in the form of private prizes 

Davids suggest did not promise enough of a reward to be very promising either. 

In the English series it is worth mentioning that the peak of activity in the 

1690s was based on involvement of the patent system in the speculation boom 

of the same period. This was a one time event as the possibility of such involve-

ment was precluded with the Bubble act of 1720.53 A more long term trend was 

the rise of specification in the common law courts from the 1780s onwards. 

With the body of case law growing, this feature became more important and 

                                                 
51 Sources: Netherlands: Van Riel & Van Zanden, Strictures of inheritance, p 27; England: C. 
MacLeod, Inventing the Industrial Revolution: the English patent system, 1660–1800 (Cambridge 
1988), p 150; population: J. de Vries, European urbanization 1500–1800 (London 1984), pp 36–7; 
E.A. Wrigley & R.S. Schofield, The population history of England, 1541–1871: a reconstruction 
(London 1981), pp 207–8.Dutch population growth was constructed on the assumption of linear 
growth between the 50 year intervals of the estimates. 
52 C.A. Davids, ‘Patents and patentees in the Dutch Republic between c. 1580–1720’ in History 
and technology 16 (2000), pp 278–9. 
53 C. MacLeod, ‘The 1690s patents boom: invention or stock-jobbing?’ in Economic history re-
view 39 (1986), pp 549–571. 
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improved the legal strength of an English patent. As such, the strong upwards 

trend from this moment on should probably be revised downward.54 Overall 

however, the two patent systems were simple systems of registration from half-

way in the seventeenth century to the end of the eighteenth. This registration 

was however not free. The fee to be paid for a patent in 1660 was £ 70, exclud-

ing other expenses.55 The equivalent Dutch price in 1584 was f 50 for the Esta-

tes General and a further f 20 for the province it was to be implemented in. The 

former of these sums was subsequently lowered to f 20.56 The British price sta-

yed roughly the same over the entire period, but what happened to the Dutch 

price is not known. It is therefore difficult to conceptualise the influence on the 

trends. However, in both countries buying a patent was probably a substantial 

investment. It would likely only be done if the applicant really though he had 

something to gain. 

All these developments need not detract from two remarkable trends. The 

early seventeenth century which is considered a period of great Dutch wealth 

was also a period of great inventive activity. This activity however declined later 

in the century to come to a near stop in the eighteenth. In eighteenth century 

England however, inventive activity started to increase, reaching great heights 

at the end of the century. 

The combined measures presented show a picture of little technological dif-

fusion in the nineteenth century Netherlands, which in turn was preceded by 

the drying up of inventive activity. Britain on the other hand was shown to 

have known an increase in inventive activity in turn followed by increases in 

productivity. However, the measures for these developments were fraught with 

difficulties and on their own they cannot be attributed much value. However, 

the fact that most literature on Dutch and British technological and economic 

development agrees with these developments, bolsters confidence in the out-

come the figures hint at.57 

 

A look ahead 

 

To sum up this chapter, this thesis will investigate what were the causes behind 

Britain’s superior performance in technological progress starting in the period 

                                                 
54 These and other developments in the patent system are taken up in detail in chapter 4. 
55 MacLeod, Inventing the Industrial Revolution, p 76. 
56 N. Japikse (ed.), Resolutiën der Staten-Generaal van 1576 tot 1609: vierde deel, 1583–1584 (’s-
Gravenhage 1919), p 717. 
57 All relevant literature cited throughout this thesis suggest this. See especially: C.A. Davids, 
‘Shifts of technological leadership in early modern Europe’ in C.A. Davids & J. Lucassen (eds), A 
miracle mirrored: the Dutch republic in European perspective (Cambridge 1995), pp 354 ff; C.A. 
Davids, ‘The transfer of technology between Britain and the Netherlands, 1700–1850’ in J.R. 
Bruijn & W.F.J. Mörzer Bruyns (eds), Anglo-Dutch mercantile marine relations, 1700–1850 (Am-
sterdam & Leiden 1991), pp 7–23; Davids, ‘Openness or Secrecy?’, pp 334–5, 348; A. Maddison, 
Dynamic forces in capitalist development: a long-run comparative view (Oxford 1991), pp 30–5; 
Van Riel & Van Zanden, Strictures of inheritance, p 27; & Mokyr, Lever of riches, p 206–7. 
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1700–1800. The focus will be on the implementation rather than the generation 

or possession of useful knowledge. This will be done through a paired compa-

rison of Britain and the Netherlands, thus hoping to eliminate a few of the ma-

ny possible causes. 

The subject of this thesis lends itself to a plethora of possible conditions for 

technological progress to investigate. As has been mentioned, because of the 

complexity and limited understanding of technological progress, it would be 

best to reserve sufficient space for the examination of each condition. There-

fore, a limited selection needs to be made. Nonetheless, this thesis tries to give 

a comprehensive picture. To achieve this, multiple approaches to the subject 

are considered. From a macro-economic perspective of what was possible in 

society, human capital levels will be examined (chapter 2). From the important 

perspective of the entrepreneur and the institutional & economic constraints 

he faced, patent systems (chapter 4), markets (chapter 6), and venture capital 

(chapter 5) will be examined. It will also be investigated if there were forces 

working against technological progress by looking at collective action of vested 

interests (chapter 3).58 

Furthermore, it will be attempted to consider each condition from a broad 

perspective. For example, when looking at human capital, both formal school-

ing and on-the-job skills will be considered as well as the difference in human 

capital levels between the whole population and the higher classes. 

                                                 
58 The specific reasons for examining each of these will be taken up in each chapter. 
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2 

 

HUMAN CAPITAL 

 

Introduction 

 

This chapter will investigate the role of human capital in technological pro-

gress. First, it will be discussed why human capital might matter for the sub-

ject of this thesis, after which a definition of human capital shall be estab-

lished. Then I will discuss how human capital might be accounted for and 

eventually use these insights to compare human capital levels in the Nether-

lands and Britain. Lastly, there will be some reflections on the specific skills 

making up these levels. 

The origins of the concept of human capital are in attempts to account for 

wage differences among workers. The idea was that these differences were cau-

sed by the skills workers possessed, which in turn were attributed to invest-

ments these workers had made before, resulting in the concept human capital. 

These investments are generally associated with schooling. As such, human 

capital formation costs either time, money, or both. Consumption and produc-

tion are foregone so as to increase both of these later due to the returns in ear-

nings on human capital.1 

As it is related to the skill level of workers in an economy, the concept found 

use outside labour economics as well. The effort a society makes to accumulate 

skills in its workforce has become another set of variables in some models of 

economic growth. Like regular capital, the human variant can be accumulated 

and influence the performance of economies. It has turned out to be a popular 

concept in endogenous growth theories. Human capital represents one of the 

solutions to do away with diminishing returns and exogenous and unexplained 

variables.2 

The relevance of human capital for this paper is not hard to imagine. A skil-

led workforce might very well make a significant difference in a society’s ability 

to invent, to innovate, and diffuse new technologies. The first two are very 

                                                 
1
 M. Blaug, ‘The empirical status of human capital theory: a slightly jaundiced survey’ in Journal 
of economic literature 14 (1976), pp 829–33. 
2
 See for example Lucas, Lectures on economic growth. The concept is also used in M. Abramo-

vitz, ‘The search for the sources of growth: areas of ignorance, old and new’ in Journal of econo-
mic history 53 (1993), pp 217–43 to account for developments in growth, physical capital inputs, 
and TFP. 
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likely to make demands on the skills present in a society. That diffusion does 

the same is more debatable. On the one hand high levels of human capital can 

increase the capabilities of the workforce to operate complex technologies or 

their higher wages can make it more attractive to replace expensive workers 

with technology.3 On the other hand, these same high wages might retard the 

development of large-scale innovation by depressing the profits that are requi-

red to make the necessary investments.4 However, such debates around wages 

are not concerned with human capital’s role in determining these wages and 

should therefore not distract from the fact that human capital itself is theore-

tically supposed to be conducive to technological progress, diffusion included.5 

Before human capital can be investigated, the concept needs to be defined. 

Human capital refers here to the general level of skill in the workforce in the 

broadest sense. An important aspect of it are efforts to increase by investing in 

it. It might be possible to define human capital broader so as to include scien-

tific and technological capabilities. Although such aggregations might be use-

ful to simplify the analysis, have an intuitive link with knowledge accumula-

tion, and strengthen the explaining power of human capital, in many other 

cases it diminishes analytical clarity. In this paper, science in the sense of pro-

positional knowledge is considered exogenous and equal to both economies. 

Furthermore, technological progress is the outcome under investigation. A 

broad definition would be inappropriate. 

 

Investigating human capital levels 

 

Measuring human capital levels is not an easy task. In fact, the whole empiri-

cal status of the concept in growth theory is jeopardised by poor datasets.6 

Considering the fact that these studies generally use data from after the 1950s, 

                                                 
3
 See Allen, ‘British Industrial Revolution’ for a statement of this case for British industrialisa-

tion. 
4
 This is in fact argued for the case of the Netherlands in the first half of the nineteenth century: 

J. Mokyr, ‘The Industrial Revolution in the Low Countries in the first half of the nineteenth cen-
tury: a comparative case study’ in Journal of economic history 34 (1976), pp 365–91. For the same 
argument’s validity in other cases, see: J. Mokyr, ‘Dear labor, cheap labor, and the Industrial Re-
volution’ in D.S. Landes, H. Rosovsky & P. Higonnet (eds), Favorites of fortune: technology, 

growth and economic development since the Industrial Revolution (Cambridge, MA 1991), pp 177–
200. It is curious to note that this mechanism has a token role in favour of epistemological bases 
in Mokyr’s later visions on the Industrial Revolution in the Netherlands: J. Mokyr, ‘The Indus-
trial Revolution in the Netherlands: why did it not happen?’ in Economist 148 (2000), p 511. 
5
 For assertions of this positive role, see for example: G. N. von Tunzelmann, ‘Technology genera-

tion, technology use and economic growth’ in European review of economic history 4 (2000), pp 
137–41; L.G. Sandberg, ‘The case of the impoverished sophisticate: human capital and Swedish 
economic growth before World War I’ in Journal of economic history 39 (1979), pp 225–41; & J.I. 
Nakamura, ‘Human capital accumulation in Premodern rural Japan’ in Journal of economic his-

tory 41 (1981), pp 263–65. 
6
 D. Cohen & M. Soto, ‘Growth and human capital: good data, good results’ CEPR working paper 

(2001), pp 2–3. 
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the challenge of measuring eighteenth and nineteenth century human capital 

levels seem nothing short of daunting, as recent data are far more detailed. 

Fortunately, the demands on the data here are not as exacting as those for 

modelling efforts. There is no need to empirically test models, only a compari-

son between the levels in the two societies needs to be made. However, there 

still is the problem of finding an appropriate measure for human capital. Stud-

ies on recent developments generally use school enrolment data from national 

censuses or surveys.7 Such detailed information on enrolment data is unfortu-

nately not available for the period under scrutiny. 

When lacking better data, literacy rates are a popular way of measuring hu-

man capital.8 The reason for this popularity is straightforward: there are good 

records of literacy. Many documents which had to be signed have survived, 

such as petitions, contracts, wills, testimonies, and marriage registers. Whet-

her people could sign it with their name or with an x provides a very compre-

hensive and widely comparable account of the ability of people to write. It is of 

course not equal to the ability to actually communicate through the written 

word, but is nonetheless the best indication of literacy available.9 As the pur-

pose here is to compare, the fact that they may not be an absolute indicator is 

not worrying. Any bias is after all shared. 

Though comprehensive and popular, the literacy measure appears to have a 

substantial problem. This concerns the relevance of literacy to early modern 

human capital. Outside of a few fields such as trade and administration, liter-

acy was not much use in eighteenth century jobs. When more useful skills 

were actively taught, this would have been done through apprenticeships, or 

perhaps a craft school, neither of which was particularly concerned about the 

literacy of their pupils.10 

However, literacy is a relevant measure nonetheless. One reason for this is a 

link between literacy and the ability to learn on the job. Workers who could 

                                                 
7
 Ibid., p 3. 

8
 Some examples include: Sandberg, ‘Case of the impoverished sophisticate’; J.E. Murray, ‘Hu-

man capital in religious communes: literacy and the selection of nineteenth century Shakers’ in 
Explorations in economic history 32 (1995), pp 217–35; S. Nicholas & P.R. Shergold, ‘Human capi-
tal and the pre-famine Irish migration to England’ in Explorations in economic history 24 (1987), 
pp 158–77; M. Connolly ‘Human capital and growth in the Postbellum South: a separate but un-
equal story’ in Journal of economic history 64 (2004), p 383. Mokyr, ‘Intellectual origins of mod-
ern economic growth’, p 298–9 stresses the importance of literacy in allowing the spread of use-
ful knowledge to a wide audience. 
9
 R.A. Houston, Literacy in Early Modern Europe: culture and education: 1500–1800 (London 

1988), pp 116–29. R.S. Schofield, ‘Dimensions of illiteracy, 1750–1850’ in Explorations in economic 
history 10 (1974), pp 440–1; L. Stone, ‘Literacy and Education in England 1640-1900’ in Past & 

present (1969), p 98. 
10

 The importance of such specific over general skills is reflected Epstein, ‘Craft guilds’; an exam-
ple of the crafts schools is the phenomenon of poor hospitals and work schools, which were to 
turn make useful members of society out of paupers and the like. Practical skills took first place 
in these; general skills such a literacy a second, if any. See Houston, Literacy in early modern 
Europe, pp 14–5. Even for the twentieth century, the precedence of job-specific skills over general 
schooling is argued: Lucas, Lectures on economic growth, pp 79–96. 
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read, would have been more able to acquire the new skills accompanying inno-

vations, be it either through easier communication, or a better ability to learn 

in general. Such a link has for example been found for the case of a textile firm 

in Lowell.11 

A second reason why literacy is a useful indicator of human capital is that it 

is linked to a society’s attitude towards education. The willingness of a house-

hold or a worker to invest scarce resources in education is of great importance 

in human capital theories.12 Such investment in human capital are the lynch-

pin of much endogenous growth theory. As schooling would have been a con-

siderable burden on the strained early modern household budget, whether or 

not people made the sacrifices to learn to read and write, tells us something 

about their willingness to invest in human capital in general. 

All data on Dutch literacy rates are based on the marriage registers of Am-

sterdam. At first this may seem to inflate Dutch literacy figures as education 

was better in cities.13 However, the large number of immigrants to the city and 

in the register means it gives a better picture of the Netherlands as a whole 

than might be expected otherwise.14 

Data for literacy in Britain is more fragmented. Different sources exist for 

different regions and times. In this case, marriage registers have been used for 

all but the period 1640–1750, which relies on depositions from the Northern 

Circuit Assizes. This period is probably biased upwards as there would have 

been a preference for witnesses of higher social standing and who were edu-

cated.15 Overall however, a clear enough picture emerges to come to conclusi-

ons despite these distortions. 

 

                                                 
11
 J. Bessen, ‘Technology and learning by factory workers: the stretch-out at Lowell, 1842’ in Jour-

nal of economic history 63 (2001), pp 52–7. Note that employers nevertheless preferred illiterate 
workers after 1842 because these could be retained more easily. 
12

 Lucas, Lectures on economic growth, pp 109–75 presents a theory of the Industrial Revolution 
wherein the willingness and ability of parents to invest in the human capital of their children is a 
vital process for economic development. 
13

 Houston, Literacy in Early Modern Europe, p 34. 
14

 J.L. van Zanden, ‘Common workmen, philosophers and the birth of the European knowledge 
economy: about the price and the production of useful knowledge in Europe 1350–1800’ Working 

paper (2004), p 18. 
15

 R.A. Houston, ‘The Development of Literacy: Northern England, 1640–1750’ in Economic His-

tory Review 35 (1982) p 202. 
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Figure 2.1. Combined male and female literacy in the Netherlands, England & 

Wales, Scotland, and France, 1585–1849.16 

 

Figure 2.1 shows the development of literacy in a selection of European coun-

tries for the period 1585 to 1849. Clearly, literacy rates in the Netherlands were 

considerably higher than in any part of Britain. Scotland alone comes close, 

keeping the difference around 12 percentage points in the first half of the 

eighteenth century.17 France has been added as well to give an idea of how 

these rates compare to the European trends. It is located so that it captures 

both the poor Mediterranean performance in the south and the good perform-

ance of the north-west of Europe.18 Literacy rates in Britain were inferior to the 

Dutch ones, but still well ahead of the less developed parts of Europe and on 

par with most of north-western Europe. 

From these findings it can be concluded that education was more valued in 

the Netherlands and that learning abilities would have been better. Accord-
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 Sources: Netherlands: A.M. van der Woude, ‘De alfabetisering’ in D.P. Blok &al. (eds), Alge-
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ingly, the difference in technological progress cannot be explained by human 

capital levels insofar these are represented by formal schooling, nor can the 

value attributed to education by society. 

This conclusion is however not yet entirely satisfying. This has to do with 

the steps in the process of technological progress. Even if the diffusion of in-

ventions was not dependent on high levels of human capital among the work-

force that was to operate them, this does not exclude the possibility that the 

earlier steps of invention and innovation were. If these would require high ca-

pital levels, it might not show because the people behind these steps do not 

make up a large enough group. 

Looking at how literacy was distributed over various professions may give an 

indication of how human capital levels were distributed. Higher levels of liter-

acy among skilled professions in one economy can indicated that these groups 

were more skilled in general there because they were more willing to invest in 

human capital and more capable of learning. 

A distribution like the one presented here gives only a very rough indication. 

Differences between the professions exist. The problem is that Dutch data has 

already been aggregated into a skilled and an unskilled group. This limits the 

possibilities to classify professions as would be most appropriate here and for-

ces certain choices in the more disaggregated British data. One such choice 

concerned the preponderance of various farmers in the British sample com-

pared to the near-absence of this group in the Dutch sample.19 This group has 

been left out of the British sample. Furthermore, the groups considered as 

skilled in the data are fairly large. It is probably larger than the group most li-

kely to be responsible for invention and innovation. However, it is hoped that 

by getting a hint of the inequality in schooling, we can get an indication of the 

distribution of human capital. 
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 See, Hart, ‘Geschrift en getal’, pp 128–9 for the professions in the Dutch sample. 
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Netherlands England 

  

Weight in 

sample 
Literacy 

Weight in 

sample 
Literacy 

1600 Unskilled 36.7 33.8 — — 

 
Skilled 63.3 61.7 — — 

1640–80 Unskilled — — 27.1 16.7 

 
Skilled — — 72.9 76.0 

1650 Unskilled 34.0 42.3 — — 

 
Skilled 66.0 67.4 — — 

1700 Unskilled 27.6 65.5 — — 

 
Skilled 72.4 73.0 — — 

1720-50 Unskilled — — 25.2 35.6 

 
Skilled — — 74.8 78.5 

1754-84 Unskilled — — 54.0 54.0 

 
Skilled — — 46.0 82.5 

 

Table 2.1. Distribution of literacy over skilled and unskilled professions in Brit-

ain and the Netherlands.20 

 

The uncertainties surrounding the data are somewhat alleviated by the sub-

stantial differences that can be seen in table 2.1. It shows there is an indication 

that there was more inequality in human capital in Britain. Formal schooling 

was more concentrated in the elite than it was in the Netherlands, though still 

lower for both skilled and unskilled groups. This leads to the suspicion that the 

concentration of human capital in higher classes can be conducive to techno-

logical progress or can at least compensate for relatively lower human capital 

levels. 

 

Human capital levels so far have been found to be higher in the Netherlands in 

terms of formal schooling and the general attitude towards investing in it. But 

what of the craft-specific schooling that has been identified as important in 

the early modern period? This is profoundly difficult to compare, as the tacit 

nature of the relevant skills means they have left little trace.  

Fortunately, it is possible to assess how well these skills were being taught in 

a few cases. This can be done by looking at the difference between skilled and 

unskilled wages, the skill premium. An explanation of a low skill premium in 

tune with human capital theory is that it reflects low costs of training. The op-

portunity costs reflected in a low-paid apprenticeship needed to be recouped 
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206; & Schofield, ‘Dimension of illiteracy’, p 450. 
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later on after all.21 Another possibility is that a low skill premium reflects a rela-

tively large supplies of skilled workers. Either of these explanations however 

suggests that the teaching of these skills must have been efficient. 

The possibility also exists that a low skill premium reflects low skills. After 

all, the high wages of such a premium are also linked with high productivity 

and therefore possibly with high skills. However, for wages to reflect high pro-

ductivity, their production needs to be internationally competitive, something 

which cannot easily be claimed for Dutch products in the eighteenth century.22 

Furthermore, a high skill premium which would be caused by high productiv-

ity reveals nothing about the source of this productivity – it could be the skill 

of the worker just as readily as the tools he is using. 

Fortunately, it is possible to control for the possibility of differences in pro-

ductivity and skill by looking at very similar occupation. That way, the educa-

tion component can be isolated. Conveniently, the most common wage series, 

those of construction workers, are just such an occupation.23 

 

 
 

Figure 2.2. The skill premium in Amsterdam, London, and Milan, 1600–1850.24 

 

Figure 2.1 shows the development of the skill premium in Amsterdam and 

London. The Dutch skill premium is lower than the British one for practically 

the whole period. Teaching of craft specific skills was apparently not superior 

in Britain. This confirms to the other evidence presented here that Britain had 

no lead in human capital levels. 

                                                 
21

 Van Zanden, ‘Common workmen, philosophers and the birth of the European knowledge eco-
nomy’, p 10; Van Zanden, ‘De boekdrukker, de timmerman en het ontstaan van de Europese ken-
niseconomie’, p 113. 
22

 R.C. Allen, ‘The high wage economy of pre-industrial Britain’ Paper for the XIVth international 

economic history conference (Helsinki 2006), p 19. 
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The conclusion that craft education in the Netherlands was significantly su-

perior would however be premature. Compared to premiums as high as two in 

Southern Europe (represented by Milan in figure 2.2) and as high as three in 

Asia the differences with Britain are small and probably little more than a 

reflection of the lower interest rates in the Netherlands (reflecting the oppor-

tunity cost on the human capital investments).25 

 

A question that has not yet been answered with the quantitative data used so 

far is whether there was a difference in the qualitative aspects the of skills the 

workforce of the two societies possessed and whether that might have mat-

tered. It could be argued that the Dutch might have had high levels of human 

capital, but that these were mainly relevant for a sort of technology that had 

little possibilities left for further progress and growth. It is then hypothesised 

that Dutch human capital was relevant for a system of peat, water, wood, and 

windmills. The future however, was in coal, rails, steel, steam engines, and the 

like, which was what Britain’s human capital would have been all about. In the 

long run, this path had more potential for progress.26 

Such an interpretation of human capital fits well with what we know of the 

spread of technology in early modern times and even well into the Industrial 

Revolution. It was invariably tied to the migration of skilled workers.27 Appar-

ently, technology was for a considerable part still embodied in specific human 

capital. This did not change much during the period this thesis examines. In 

the example of puddling, a vital part of coal based iron industry, the crafts-

man’s skill was vital for the whole industry. The new industry only spread as he 

migrated. In fact, even improvements in the process were still dependent on 

the puddlers’ travels and interactions.28 In the case of iron and coal based in-

dustries, such a situation was exacerbated by a whole range of complementa-

rities between various processes and accordingly, skills.29 

Besides the diffusion of innovations, the very development of many techno-

logies also depended on specific skills. This held for the iron industry discus-

sed above, but also for example for textile. The for the time very sophisticated 

machines made demands on precision in both construction and maintenance 

that could only be satisfied by the watch and clock industry, as is illustrated by 
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 Van Zanden, ‘De boekdrukker, de timmerman en het ontstaan van de Europese kennisecono-
mie’, pp 111 & 113 for the high skill premium in a few Asian societies and the role of interest rates 
respectively. See also chapter 5 for the development of Dutch and British capital markets and 
interest rates. 
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 Such an explanation features in Van Riel & Van Zanden, Strictures of inheritance, pp 27–9. 
27

 Cipolla, ‘Diffusion of innovations in early modern Europe’; Harris, Industrial espionage and 

technology transfer, pp 544–65 
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 R. Fremdling, ‘The puddler – a craftsman’s skill and the spread of a new technology in Britain, 
France and Germany’ in Journal of European economic history 20 (1991), pp 529–68. 
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 J.R. Harris, ‘Skills, coal and British industry in the eighteenth century’ in J.R. Harris, Essays in 
industry and technology in the eighteenth century (Ashgate 1992), pp 18–33; Fremdlin, ‘The pud-
dler’, p 564. 
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the many wanted ads for clockmakers in Lancashire (cotton industry) and 

Yorkshire (wool).30 Arkwright for one, hired clockmakers in the development 

of his water frame.31 If the specific skills of the workforce mattered, as these ob-

servations hint at, the qualitative aspects of the workforce and the potential of 

the technological systems they belonged to might have mattered. 

There are clues that the skills of a new path were more prevalent and further 

developed in Britain than they were in the Netherlands. Evidence for example 

exists that Dutch workers were unable to operate and maintain the Watt steam 

engines that were imported from 1778 onwards and that this inability was the 

reason the diffusion of this technology was so slow in the Netherlands.32 Simi-

larly, when the Imperial Continental Gas Association in 1824 needed new 

equipment for their gas lighting business in Amsterdam they were forced to 

resort to British material as Dutch machine builders and foundries did not 

think they had the ability to make the material.33 Likewise, the creation of tex-

tile industries in the Netherlands initially needed British workers for the in-

stallation and maintenance of the imported machinery. Even the operation 

required substantial instruction by the British.34 A final piece of evidence is in 

the Dutch patent records. Many were indeed for apparently typically Dutch 

things such as hydraulics and windmill technology.35 

Such shortcomings in skills on the side of the Dutch should not be oversta-

ted. It is for example worth noting that Boulton & Watt’s customers had these 

problems everywhere. Steam engines were the cutting edge technology of the 

day and it is only to be expected that their installation went without problems, 

a condition that probably held for much technology of the day. Nor should 

particularly British skills be seen as the only way forward. Nonetheless, there is 

substantial evidence that the Dutch and British skills that made up their hu-

man capital stock were rather different. It is worth exploring the merits and 

consequences of an argument stating that the British and Dutch economies 

were on different technological paths. 

This finding prompts two issues however. First, one wonders whether the 

British path really had more potential for technological progress. Second, it 

needs to be found if and why the Netherlands were stuck on a certain path 

where the British were not. After all, it should not just be assumed that the 

Dutch were stuck on this path. There needs to be good reason for an economy 

not to change to what is after all more efficient. 
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The first question of whether the British technological path of iron and coal 

was actually more productive may seem somewhat redundant. After all, the 

story of modern economic growth and technological progress is one of iron 

railroads, coal powered steam engines, and the like. More scrutiny is however 

warranted. Some of the most important findings of new economic history con-

cerned these very same famous technological breakthroughs. The findings 

generally were that their impact was very small. To exemplify with some rele-

vant examples, Nick von Tunzelmann has calculated that the social savings of 

the steam engine were only 0.2 per cent in 1800.36 Similar findings were made 

for the later railways by Robert Fogel and Gary Hawke.37 If the calculations of 

these works are correct, the Dutch path cannot easily be called ineffective and 

stagnant compared to the British. The judgement of stagnation of older tech-

nological systems may be premature as well. Water power for example made 

some of its greatest strides in efficiency in the same period that the steam en-

gine was supposed to have made that stagnant technology redundant.38 The 

finding that the differences in potential of these two paths are perhaps over-

stated is further confirmed by the fact that many of the inventions of the eight-

eenth century such as the water frame or the spinning jenny were made of 

wood and powered by hand or water.  

Despite these findings, the concept of technological paths holds some valid-

ity. First of all, it should be stressed that there was considerable delay between 

the introduction of these technologies and their effect in the economic statis-

tics. To give an important example, the steam engine did not start to matter 

significantly before 1850.39 Disqualifying their eventual contribution on this 

lateness would however not be a correct decision. It has already been discussed 

in the first chapter that the economic effects of much technological progress of 

the eighteenth century would not show themselves in the statistics until much 

later. This is exactly the sort of case where this matters. The fact that these dif-

ferent paths did not start to make themselves felt until much later is in accor-

dance with the quantitative aspects of the outcome under consideration. 

This economic superiority however makes the question of why an economy 

would be stuck on an inferior path all the more pertinent. One answer to the 

second question of why the Netherlands were on a different path might be 
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found in resource endowments. Britain had a great mineralogical resources, 

with many minerals dispersed over the entire country, most importantly iron 

and coal, but many others as well.40 Nothing like this can be claimed for the 

Netherlands. 

The argument that only the British could use these minerals is obviously fla-

wed. The Dutch economy was a highly internationalised one and the supply of 

resources was no exception. If timber or grain were imported, there’s no reason 

why many other resources could not be. Coal, for one, was. It was used in in-

dustry from Middle Ages on.41 It was the predominant source of energy in su-

gar refining, brewing, distilling, soap boiling, bleaching, and blacksmithing.42 

Coal from present-day Belgium, Germany, and especially Britain supplied 

some 65 000 tons of coal in the Golden Age, which was represented 39 per cent 

of the energy than came from the total amount of peat. The amount of impor-

ted coal rose to 215 000 tons at the end of the eighteenth century. Peat was now 

only supplying 40 per cent of the energy coal was supplying. In other words, 

coal had become the primary source of energy.43 It cannot simply be stated that 

Britain was a coal based economy whereas the Dutch was not and that this had 

consequences for the sort of technology pursued. 

Though not a full explanation, these resource endowments did matter to 

some extent. There is good ground to assume that the proximity of the extrac-

tive industries influenced the path of technology. First the familiarity with 

these resources of innovators and the workforce mattered in what was consid-

ered a worthwhile technology to pursue. Furthermore, the factor prices of 

these resources were lower in Britain.44 Externalities to the extractive industry 

itself played a substantial role. The steam engine, the reverberatory furnace, 

the hot blast, and the railway were all inventions and innovations of the extrac-

tive industries.45 The tacit knowledge of the iron and coal industries and the 

long time it took to develop these mean that it also mattered how long an eco-

nomy was already involved in these industries.46 

The argument that Britain possessed certain industries whereas the Dutch 

did not is at first sight again to simple to explain why one economy could get 

on a more productive path. If we were to look at the example of the clock in-
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dustry this is immediately obvious. The Netherlands had such an industry after 

all. Two of the most important innovations in the clock trade (the pendulum 

and balance spring regulator) were made there.47 The development of Huy-

gens’ inventions points to a pre-existing clock trade. He could find skilled help 

in the person of Salomon Coster of The Hague and the quick infringement of 

his pendulum patent further suggests plenty of competition in the field. The 

inventions – especially the pendulum – further stimulated the trade, with a 

peak in production at the end of the seventeenth century. With the expanding 

sector, many more centres grew outside The Hague as well, especially in Am-

sterdam, but Leiden, Leeuwarden, Utrecht, Haarlem, and Hoorn as well.48 

Whether the clock making business continued in the Netherlands after this 

boom is more difficult to say. Certainly, there is little reason to assume that the 

trade quickly disappeared after the seventeenth century boom. Over the course 

of eighteenth century, there is plenty of evidence of the existence of clockmak-

ers.49 What is worth mentioning however, is that the industry started lagging 

technologically to Britain with the invention of the anchor escapement and the 

general popularity of clocks of British design and style. Copying and importing 

British clocks became an important part of the trade.50 As a result, the exact 

activities of what are called clockmakers in the Netherlands become question-

able. One watchmaker for example left worryingly little tools after this death. 

This might point to activities mainly in repairing clocks and customising for-

eign (British) clockworks to suit local tastes. Hints for this become more com-

mon for the last decades of the eighteenth century, though there is also evi-

dence that some clockmakers were still producing from scratch.51 Comparati-

vely speaking though, Britain, together with Geneva and the Jura, had become 

leader in the industry and would remain so for the rest of the eighteenth and 

part of the nineteenth century. More and better watches were produced there 

than in the Netherlands, where the industry was in gradual decline for some 

time. Accordingly, more and better trained men would have been available in 

Britain.52 Though the existence of a clock industry in the Netherlands should 

stop us from attributing too great a value in explaining the existence of differ-

ent paths, these differences between the two industries might have mattered. 

Another explanation of why the Netherlands might have been stuck on a 

path involves the fixed capital embodied in old technologies. For example, the 

hundreds of windmills were a considerable sunk cost that could have been a 
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disincentive to invest in newer power technologies. In this particular case how-

ever, Britain would have had the same problem outside mining. After all, the 

British economy at one point was one of wood, waterways, and windmills as 

well. It remained so for quite some time as well. The amount of windmills in 

operation for example reached its apex in 1800 with a total of 5 000.53 Consid-

erable sunk cost thus existed there as well. Furthermore, the observation that 

sunk cost in fixed capital embodying old technology impeded investments in 

new technology is rarely made. The cause of this probably lies in the economic 

superiority of new technologies and the ability to sell and buy fixed capital re-

latively easily.54 

Human capital shows more promise in this aspect. Unlike normal capital 

goods, new skills are not easily purchased nor can old skills made redundant 

by new technologies be sold to recoup some of the losses. People with consid-

erable investments in a skill belonging to a certain technological system have 

good reason to resist change. Such behaviour may cause an economy to be 

stuck on a technological path. There is however still the problem of economic 

inferiority. If a new production method is superior, competition should in time 

still force change. This is a hint that it is in fact the political economy of tech-

nological change that matters.55 It is an issue that will be taken up in chapter 3 

in which some differences between Britain and the Netherlands are found. 

All in all, the concept of technological paths or systems that differed in po-

tential show promise, but are not without problems. The observations of tech-

nological history that point at the existence and relevance of different paths 

forces us to deal with their existence. The fact that they did not make them-

selves felt until much later does not mitigate this. In fact, it is in accordance 

with the quantitative aspects of the outcome in this thesis. 

The great difficulties however lay in explaining why the two economies 

would be stuck on paths. Just saying there were paths only moves the question. 

Why they were is not yet answered. Resource endowments went some way in 

doing this, especially due to the externalities to the extractive industries. How-

ever, the internationalised character of the Dutch economy mean it is not a 

definitive reason on its own. Especially in the adaption of these new technolo-

gies there was every possibility to do so. The economic superiority of these new 

technologies furthermore hints at the importance of political economy as op-

posed to merely economic reasons. Competition would sooner rather than la-

ter decide in favour of the better technology, after all. 
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Concluding remarks 

 

From a quantitative point of view, human capital seems indecisive in explain-

ing the differences in technological progress in Britain and the Netherlands. 

Human capital in the sense of formal schooling was found to be substantially 

higher in the Netherlands, and accordingly, so was the related willingness to 

invest in human capital. This would be a confirmation of the view that the in-

ventions of the Industrial Revolution were made by illiterate tinkerers. Nor did 

adapting these inventions require great human capital levels.56 An attempt to 

recover human capital as an explanation by looking at the distribution of hu-

man capital has shown a little more promise. It is a possibility that high schoo-

ling only needed to reach the higher classes. However, the limitations of the 

evidence makes it very difficult to attach much weight to this. 

It was more difficult to investigate another important aspect of human capi-

tal, the specific craft skills. With the evidence there was, it was found that 

there appears no reason to presume that the British were superior in teaching 

these skills. 

It should on both these accounts be noted that although the Netherlands 

had a lead on the British in this field, both societies had high levels of human 

capital for the time. This observation can be extended to most of the north-

western core of Europe, as opposed to the south and east of Europe as well as 

Asia. Herein then lies perhaps the reason for the more successful development 

of this region in a global and long term perspective. Human capital can how-

ever not explain the regional and shorter term differences that are the subject 

of this thesis. 

The problems of measuring human capital that have been discussed at some 

length leaves room for different conclusions to be reached at some point. To do 

this, better proxies for human capital in the early modern period than literacy 

and wages are needed. One interesting possibility is the comparisons of wage 

profiles of workers over time, which can show the exact cost of investment in 

foregone earnings and the later returns on this investment.57 Another possibil-

ity lies in the development of cities. The idea that the existence of cities despite 

the high cost of living in them can partially be explained by the presence of ex-

ternalities to human capital, makes for interesting research prospects in the 
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rents in cities, the growth of cities, and the geographical concentration of in-

dustries.58 

[The possibility of explaining the divergence between the Netherlands and 

Britain through technological paths which had different possibilities for pro-

gress was found to hold some promise. Evidence has been found of the exis-

tence of such paths which cannot easily be ignored. Human capital turned out 

to play a prominent role in this explanation. 

Technological paths are not without their problems, however. One difficult 

question that needs answering is why the economies would be stuck on their 

paths. Resource endowments and especially the externalities to them went 

some way, but the international character of the Dutch economy prevent it 

from being a completely satisfying explanation. The Dutch could and did im-

port many such resources, prompting suspicions that some familiarity must 

have existed. What is needed to make it completely satisfying is some agent 

that operated in the political economy to resist economically superior techno-

logies. Such a possibility shall be taken up in the next chapter. 

                                                 
58

 See Lucas, Lectures on economic growth, pp 55–60; & C.J. Simon & C. Nardinelli, ‘The talk of 
the town: human capital, information, and the growth of English cities, 1861–1961’ in Explorati-

ons in economic history 33 (1996), pp 384–413 for some thoughts on this method. 
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VESTED INTERESTS & COLLECTIVE ACTION 

 

Introduction 

 

This chapter will investigate the role of vested interests and collective actions 

in technological progress. The concepts and their possible role in technological 

progress will be introduced first. Then craft guilds will be considered as one of 

the most important examples of collective action and vested interests in early 

modern Europe. However, before the development of guilds in Britain and the 

Netherlands will be discussed, it will be explained why this is a valid subject in 

the light of recent scholarship and what might be a suitable approach to the 

study of guilds in the context of technological change. 

The idea that will be explored in this chapter is that groups representing 

certain interests can oppose technological progress.1 Such a role of vested in-

terests in technological progress is perhaps a bit counterintuitive. After all, an 

important aspect of the economics of technological progress is that it is a Pare-

to improvement in which everyone wins. Income grows for the whole of soci-

ety, instead of benefiting only part of it as would happen in income 

redistribution. Why would technological progress then be opposed by anyone? 

The story is, of course, more complex than this. Technological progress does 

have winners and losers. The same machine that can give much profit to an en-

trepreneur, might replace a craftsman’s skill or make a merchant’s profitable 

import trade no longer competitive as well. In spite of theoretical predictions 

of more income for everyone, finding new income is difficult and might have 

significant costs, for example due to the need for new schooling.2 This difficul-

ty would be especially relevant for specialised occupations.3 Furthermore, the 

fact that society, and in the long run the craftsman and the merchant will be 

better off, is not necessarily clear to these agents. The outcome of invention 

                                                 
1
 Individuals can obviously oppose technological progress as well, but the focus here will be on 
groups because these could exert more influence than unorganised individuals could. 
2
 J. Mokyr, ‘Technological inertia’, pp 328–32. 

3
 A. Randall, Before the Luddites: custom, community and machinery in the English woollen in-

dustry, 1776–1808 (Cambridge 1991), p 44 on the relation between the fierceness of resistance to 
mechanisation and the degree of specialisation in the English woollen industry. 
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and innovation is unclear a priori, so all they might see is a possible threat of 

their current, familiar position.4 

With agents that perceive to have something to lose, there can arise resis-

tance to technological progress. Such resistance can take the form of outright 

opposition to innovation or even technology in general, as happened in the 

case of the Luddites, or the infamous guild proscriptions on innovation.5 Spe-

cial interest groups can however stifle technological progress in less direct 

ways as well. These ways are a side-effect of their power and organisation. Once 

they have achieved a position where they must be consulted in some way about 

the implementation of technology or its externalities, the inherently difficult 

decision making in a collective action group will make such consultation a very 

difficult process. Further problems arise from their possible market-distorting 

capabilities. For technological progress to benefit the economy, its resources 

need to be allocated to the new technology. Typical collective action groups in-

hibit this process through fixed or otherwise distorted prices, or through barri-

ers to entry.6 

It is important to note that the ways in which vested interests can obstruct 

technological progress often involve non-market methods. This is a logical 

consequence of the economic superiority of the new methods and products.7 

This fact points to the importance of the environment these groups act in, es-

pecially the government’s toleration of such methods. The importance of 

selective incentives in forming collective action groups in the first place further 

strengthens the importance of the environment as some of these might also 

require the toleration of the government or society at large.8 

 

Craft guilds as conservative collective action groups 

 

Many examples of collective action groups can be imagined. Trade unions, car-

tels, pressure groups, or even the state itself are some examples. The focus of 

this chapter will be on craft guilds. The reason for focussing on this field is that 

as far as collective action groups are concerned, guilds are probably the best or-

ganised and most prevalent group in the early modern period. They encom-

                                                 
4
 On the uncertainty of these processes see: Rosenberg, Exploring the black box, pp 92 ff. 

5
 On Luddism, see: A. Nuvolari, ‘The “Machine Breakers” and the Industrial Revolution’ in Jour-

nal of European economic history 31 (2002) pp 393–428. Epstein, ‘Craft guilds’, pp 694 ff discusses 
such guild regulations, though he considers them irrelevant due to shortcomings in enforce-
ment. 
6
 Olson, Rise and decline of nations, pp 62–9. The organisational problem is that collective ac-

tion groups are difficult to set up because of free riding potential and will accordingly require 
consensual bargaining in their decision making process. 
7
 Mokyr, ‘Technological inertia’, pp 329–30. 

8
 Free rider effects make collective action irrational without selective incentives. Especially the 

most effective of these, negative incentives, such as actions against non-members or even some 
legal obligation to join the guild, needed government toleration: see Olson, Rise and decline of 

nations, pp 19–23. 
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passed masters as well as journeymen, making for potentially very strong and 

prominent collective action groups.9 The fact that guilds were recognised by, 

actively supported by, and even part of the (urban) governments enhanced this 

position of strength further.10 Furthermore, guilds generally represented a spe-

cialisation, which has been identified with motivation for resistance to tech-

nological progress. They were thus also a group that was likely to resist it. This 

was especially the case for technology that was labour saving or capital inten-

sive as it would have worked against the comparative advantage of most guild 

members. 

For the reasons mentioned above, craft guilds have likewise been considered 

as impediments on economic development and technological progress since 

the time of Adam Smith and the efforts of French-inspired revolutionaries to 

disband them.11 This was long the standard view, but recent revisionism among 

scholars tends towards the opposite. They take the position that guilds did not 

impede the economy, that they were in fact an essential part of the pre-modern 

economy, and were even conducive to technological progress and economic 

development.12 Given this new vision, the question needs to be addressed 

whether is it still reasonable to investigate guilds as technologically conserva-

tive collective action groups. 

There are some problems with this revisionist line of arguing that preclude 

it from becoming an obstacle to such an investigation.13 The first of these prob-

lems concerns the rational behaviour of the guilds and their members. A col-

lective action group incurs a cost if it wishes to make society as a whole more 

wealthy. For example, providing market information would at the very least 

cost members’ time, and probably money as well. Yet, the group gets only part 

of the benefits of such activities, as these have to be shared with the rest of so-

ciety. Accordingly, the benefits would have to outstrip the costs by a great 

                                                 
9
 J. Lucassen, ‘Labour and early modern economic development’ in C.A. Davids & J. Lucassen 

(eds), A miracle mirrored: the Dutch republic in European perspective (Cambridge 1995), p 388. 
Journeymen were sometimes organised separately, which could cause conflict with the guilds in 
which masters usually dominated. See C. Lis & H. Soly, ‘Journeymen associations in Western 
Europe, 1300–1800’ in International review of social history 39 (1994), supplement pp 11–52. 
10

 On the strong position of craft guilds in early modern politics, see: M.R. Prak, ‘Craft guilds in 
North-Western Europe (England, France, Low Countries)’ paper for the conference Return of the 
guilds (Utrecht 2006), p 12. 
11
 See J. van Genabeek, ‘De afschaffing van de gilden en de voortzetting van hun functies’ in 

NEHA jaarboek voor de economische, bedrijfs- en techniekgeschiedenis 57 (1994), pp 63–90 for 
such an attempt. 
12

 For such views see respectively: J.R. Farr, ‘On the shop floor: guilds, artisans and the European 
market economy, 1350–1750’ in Journal of early modern history 1 (1997), pp 24–54; B. Gustafsson, 
‘The rise and economic behaviour of medieval craft guilds’, in B. Gustafsson (ed.) Power and eco-

nomic institutions: reinterpretations in economic history (Aldershot 1991), pp 69-106; Epstein, 
‘Craft guilds’. A critical view of this rehabilitation of the guilds can be found in S. Ogilvie, 
‘Guilds, efficiency, and social capital: evidence from German proto-industry’ in Economic history 

review 57 (2004), pp 286–333 or Mokyr, Lever of Riches, pp 258–60 for a view of guilds as conser-
vative agents in technological progress. 
13

 For more arguments against the revisionist case in the context of Württemberg draperies, see 
Ogilvie, ‘Guilds, efficiency, and social’, especially pp 314–22 on guilds and innovation. 
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margin for these sort of actions to be profitable (to be precise, the benefit-cost 

ratio has to be equal or exceed the reciprocal of the share of society the group 

represents). The opposite mechanism holds for efforts to redistribute society’s 

wealth in the advantage of the collective action group. It bears only part of the 

costs it imposes on society. In this case, the costs to society need to outstrip the 

benefits to the group by the same margin as before to deter it from such acti-

ons. Clearly, considering the size of most collective action groups, the odds are 

stacked in favour of a collective action group choosing to attempt at income 

redistribution, unless the benefits to society are unrealistically large, or the 

group is very encompassing.14 This last condition generally does not hold for 

guilds, as they represented single crafts and were not cooperating with one 

another.15 Revisionists are thus still left with the task of explaining why strong 

collective action groups like the guilds would not recourse to their rational be-

haviour. 

A second problem in the revisionist argument is one about strength. A com-

mon argument in all the revisionist interpretations of guilds is that they did 

not live up to their own regulations, be it because they were incapable of moni-

toring strictly enough, or because of some unexplained benignity towards so-

ciety which let offenders of the rules get away.16 Of course, this misses the 

point for our case. A group that cannot, say, distort resource allocation per-

fectly, can still distort it. The more interesting question is to what extent a 

given economy’s guilds imposed inefficiencies on it. This is especially so from a 

comparative perspective, in which differences of degree matter.  

A related problem are conflicting interpretations of the guilds’ enforcement 

capabilities. When it comes to their ascribed positive contributions, like the 

enforcement of apprenticeship rules or their quality standards in markets that 

were not transparent enough, guilds were strong enough to enforce their rules. 

Once their negative influences, like cartel practices, come into action, they 

have suddenly become incapable of effective enforcement.17 This could be 

                                                 
14

 Olson, ‘Risen and decline of nations’, pp 41–9. 
15

 Competition among various guilds over the extent of their cartels was frequent. See M.R. Prak, 
‘Ambachtsgilden vroeger en nu’ in NEHA jaarboek voor de economische, bedrijfs- en techniekge-

schiedenis 57 (1994), p 18. To give an indication of the size of a craft guild relative to society: in 
1688 Amsterdam guilds generally did not have more than a few hundred full members (inclu-
ding journeymen) on a total population exceeding the 200 000 by a fair margin. See P. Lourens 
& J. Lucassen, ‘Ambachtgilden in Nederland: een eerste inventarisatie’ in NEHA jaarboek voor de 
economische, bedrijfs- en techniekgeschiedenis 57 (1994), pp 128, 160–3. Even if enough guilds 
were willing to cooperate to make for an encompassing institution, the decision-making process 
in collective action groups is necessarily difficult, as discussed in note 6, a situation further com-
plicated by the fact that the same mechanisms are at work in the coalition itself. 
16

 Prak, ‘Ambachtsgilden vroeger en nu’, p 17; Farr, ‘On the shop floor’. 
17

 See for example Epstein, ‘Craft guilds’, pp 693–4 for their inability to impose product controls, 
and pp 687–8 for their ability to enforce contracts between masters and apprentices. The contra-
diction is even stronger between different works in the revisionist literature. For example, Gus-
taffson, ‘Rise and economic behaviour of craft guilds’ claims that quality controls on products 
was the most important purpose of guilds, a contradiction of what Epstein considers their 
strengths and weaknesses. The problems of assessing the impact of the guilds is probably to 
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explained by supposing that they were more strict in one case than the other, 

but that still leaves the problem that their strong enforcement is supposed to 

have been exactly in the case where it would not be expected considering their 

rational course of action. 

The good intentions attributed to guilds are not without their problems as 

well. The well-known case of mercantilism is an example of the fact that good 

intentions turn out poorly if they are based on unsound ideas. An example of 

this in the case of guilds are their centralised decisions about adapting inven-

tions. Such decision making could be very inefficient because of the inherent 

problems in it, especially in the case of such an uncertain matter as innova-

tion.18 That such decisions could go very wrong is well illustrated by the many 

prizes awarded by the Royal Society of Arts that turned out to be duds.19 Simi-

larly, the well-meant attempts at market regulation of the guilds, could deprive 

an economy of the flexibility that was required for technological progress. 

Lastly, there are problems with the functionalist argument that guilds must 

have some useful purpose to have come into being in the first place.20 This is 

far from a necessity for institutions and organisations.21 Furthermore, they do 

not necessarily keep their original function during their existence.22 Even if 

guilds had a positive function at the time of their inception, such a function 

could easily change. When a collective action group that was institutionalised 

around a certain technology was confronted with new technologies, the incen-

tives for conservatism were high due to the reasons described earlier. Through 

such a mechanism, the observation that periods of high technological progress 

are associated with high levels of guild formation can be reconciled with the 

possibility of guilds as technologically conservative actors in the early modern 

economy.23 New trades based on new technologies, or trades that became 

significant for the first time in a growing economy were incorporated, as was 

expected in the early modern period by craftsmen, merchants, and govern-

ments alike. This could at first even stimulate growth and technological 

                                                                                                                              
blame for this. See a short discussion of these problems of assessment in the conclusion in I.A. 
Gadd & P. Wallis, ‘Reaching beyond the city wall: London guilds and national regulation, 1500–
1700’ in S.R. Epstein & M.R. Prak (eds), Guilds, innovation, and the European economy, 1400–
1800 (Cambridge 2008). 
18

 See Epstein, ‘Craft guilds’, p 695 on centralised decision making in guilds. Rosenberg, Explor-

ing the black box, pp 92–9 argues that decentralised decision making is preferable to centralised 
decision making when dealing with the uncertainty of new technology. 
19

 R.J. Sullivan, ‘Patent counts and textile innovation: a comment on Griffiths, Hunt, and O’Brien’ 
in Journal of economic history 55 (1995), p 667. 
20

 Epstein, ‘Craft guilds’, p 687 for a functionalist point of view on guilds. 
21

 North, Institutions, institutional change, and economic performance, p 16. 
22

 K. Thelen, ‘How institutions evolve: insights from comparative historical analysis’ in J. Maho-
ney & D. Rueschemeyer (eds) Comparative historical analysis in the social sciences (Cambridge 
2003), pp 208–40. See Ogilvie, ‘Guilds, efficiency, and social capital’ p 330 on the perseverance of 
inefficient institutions in the case of guilds as long as they benefit their members. 
23

 Such an observation is made for the seventeenth century Netherlands in Lourens & Lucassen, 
‘Ambachtgilden in Nederland’, pp 42–4 and in Epstein, ‘Craft guilds’, pp 700–1. 
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progress as these collective action groups held the promise of high prices, 

stable markets and accordingly, high profits in this section, attracting more en-

trepreneurs which would still be accommodated in the new guild structure.24 

From this point they could however lock the economy in its current technolo-

gical position through various protective regulations. Incentives for doing so 

would be especially high in times of economic adversity, thus confounding the 

adversity further.25 As society got more incorporated, it would be more difficult 

to adapt to the requirements made by new technological opportunities. The 

pace of change in the economy slowed. Here we find a possible agent of the 

technological path dependence discussed in chapter 2. Guilds were an impor-

tant, though not exclusive, institution governing the teaching of skills. If they 

however had their interests vested in technology that was becoming redundant 

or did not have the same growth potential as new technological systems did, 

guilds could keep the human capital in an economy on an inefficient path. 

These issues will be considered in more detail at the end of the chapter. 

 

Decline and perseverance of guilds in Britain & the Netherlands 

 

There is thus good ground to assess the impact of the guilds on British and 

Dutch technological progress. It should not be expected to find a clear cut 

difference in presence or absence of guilds between Britain and the Nether-

lands. What may however be found is the extent and form of their impact on 

the economy. 

The scope guilds might have had for technological conservatism or other 

forms of rent-seeking that are damaging to technological progress will depend 

on the room the environment they operate in lets them.26 Therefore it shall 

first be investigated what political room guilds had for their actions. This will 

hopefully simultaneously provide some insight into the political scope for col-

lective action groups and vested interests in general, as these might be affected 

in their choices by the same institutional context. Next, some basic quantita-

tive aspects of guilds shall be examined, using Mancur Olson’s observations 

about collective action discussed earlier. This entails a consideration of how 

encompassing guilds were as collective action groups. This would have been a 

key in whether their rational behaviour was to engage in redistributive actions 

or to attempt to make the whole of society more productive. 

                                                 
24

 Entrance fees were low in the creation of a new guild in Amsterdam as were other barriers to 
entry, see: P. Lourens & J. Lucassen, ‘Ambachtsgilden binnen een handelskapitalistische stad: 
aanzetten voor een analyse van Amsterdam rond 1700’ in NEHA jaarboek voor de economische, 

bedrijfs- en techniekgeschiedenis 61 (1998), pp 148–9. This was a normal practice. 
25

 On such guild activity in times of economic adversity, see Epstein, ‘Craft guilds’, p 697. 
26

 See Ogilvie, ‘Guilds, efficiency, and social capital’, p 328 on the importance of the political and 
institutional context for the behaviour and strength of guilds. 
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The end of the guilds was undoubtedly a political event. In the Netherlands 

this occurred in the period 1798–1820 by a government inspired by French re-

volutionary ideals, though it did not proceed without substantial problems.27 

In Britain on the other hand, guilds were never formally outlawed.28 It would 

however be very misleading to take these actions as representative for devel-

opments that went before. Guilds had lost power in Britain long before they 

did in the Netherlands. 

The fact that British guilds were never formally disbanded by government 

decree did not mean they continued to hold the same sway. In fact, scholarly 

consensus used to hold that guilds lost their relevance during the seventeenth 

century as a result of the political events surrounding the Civil War and the ef-

forts to rebuild London after the Great Fire. These events did indeed greatly 

reduce the power of the guilds. However, later research has shown that there 

was something of a revival of guilds at the end of the century. This revival was 

only temporary as mercantile guilds lost their authority after the 1700s and ma-

nufacturing guilds in the 1720s.29 Part of the explanation for this decline lies in 

the centralisation of power in Britain. Not only was the power of the guilds a 

challenge to this process, it also meant that as power became more centralised, 

the government could ignore the preferences of guilds, or any other collective 

action groups if it so pleased. Centralised power would also be more likely to 

consider society as a whole, rather than a narrow part of it, like a city perhaps 

would. A good example of this is when following riots in 1675, Parliament refu-

sed to take action on a petition by the liverymen of a company against the use 

of the engine loom in the ribbon industry. Not only could it afford to do this 

without serious consequences for its own position, the reasons it gave were 

considering the benefits for the whole of the country over the particular inter-

ests of these liverymen. Parliament preferred the benefits of trade and did not 

want to discourage future innovations.30 

Such political attitudes can be found elsewhere in Britain as well. Workers 

in the woollen industry strongly resented the introduction of the spinning jen-

ny in the 1770s. When it came to protests, local magistrates used the Riot Act 

to have the dragoons open fire on the crowd. Petitions to the House of Com-

mons that followed were quickly rejected. The British government did not tole-

                                                 
27

 Van Genabeek, ‘Afschaffing van de gilden’ describes this process in some detail.  
28

 Prak, ‘Craft guilds in North-Western Europe’, pp 16–7. 
29

 The historiography on British guilds and those of London in particular are treated in M. Ber-
lin, ‘Guilds in decline? London livery companies and the rise of a liberal economy’ in S.R. Ep-
stein & M.R. Prak (eds), Guilds, innovation, and the European economy, 1400–1800 (Cambridge 
2008). On the eighteenth century demise of the guilds, see M.J. Walker, ‘The extent of guild 
control of trades in England, c.1660–1820’, unpublished Ph.D thesis (Cambridge 1986). 
30

 U. Pfister, ‘Craft guilds and technological change: the engine loom in the European silk ribbon 
industry in the seventeenth and eighteenth centuries’ in S.R. Epstein & M.R. Prak (eds), Guilds, 

innovation, and the European economy, 1400–1800 (Cambridge 2008). The protest against the en-
gine loom was further undermined by the elites in the companies that were willing to use the 
innovation. 
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rate collective action against technological change.31 The question remains 

whether these actions of the government were considering the interest of the 

whole country as they themselves claimed, or of the merchant interests that 

were well represented in the government.32 Either way, what cannot be denied 

is that the British government did protect technological progress, for lofty rea-

sons or narrow interests. 

Political developments in the Netherlands were more ambiguous. Although 

the governments linked to the French revolutionaries were trying for some 

twenty years to put an end to guild power, this policy was new to the Nether-

lands. The old government of the Republic did not make any efforts to curb the 

power of the guilds, nor was their much agitation against the guilds. 

There was some agitation against the guilds, though it was scarce. The fa-

mous treatise of Pieter de la Court, Interest van Holland ofte Gronden van 

Hollands-welvaren in 1662 argued so vehemently against guilds and other regu-

lation of the economy that he is seen as a precursor to Adam Smith. These calls 

were never implemented.33 Once the opposition was for the first time able to 

change things in late eighteenth century, the Patriot movement, insofar as it 

was interested in guilds at all, seems to have wanted to strengthen the corpora-

tive structure of the Netherlands, or at most amend it.34 

The great difficulties encountered in the attempts to end the guilds after 

1795 suggests that in the eighteenth century guilds were still had significant 

authority and the state was not able or willing to do anything about this.35 This 

fits with the general observation that the Dutch state since the Revolt was of a 

highly decentralised nature and considerate to custom.36 The autonomy of 

Dutch cities gave guilds greater political influence than would have been the 

case in a strongly centralised state. Neither this decentralised rule or the role 

guilds were accustomed play in this would easily change in the Republic. Poli-

tical developments had stagnated in the eighteenth century, as the inability to 

solve the problems of growing public debt illustrates.37 Only when the French 

invaded was there a real possibility for change. 

                                                 
31

 Randall, Before the Luddites, pp 72–4. Such reaction seem to have been the norm in Randall’s 
case-study. For a more general point, see: Mokyr, ‘Technological inertia’, pp 331–2. 
32

 North & Weingast, ‘Constitutions and commitment’, p 821. It is worth noting that the industri-
alists of the second example and the ones with growing interests in later cases were not yet well 
represented. 
33

 C.A. Davids, ‘From De la Court to Vreede: regulation and self-regulation in Dutch economic 
discourse between 1660 and the Napoleonic Era’ in Journal of European economic history 30 
(2001), pp 256 ff. 
34

 Van Genabeek, ‘Afschaffing van de gilden’, pp 64–5; Prak, ‘Craft guilds in North-Western 
Europe’, pp 15–6; M.R. Prak, ‘Citizen radicalism and democracy in the Dutch Republic: the Pa-
triot movement of the 1780s’ in Theory and Society 20 (1991) 73–102; Davids, ‘From De la Court to 
Vreede’, pp 270 ff. 
35

 Van Genabeek, ‘Afschaffing van de gilden’. 
36

 Prak, ‘Craft guilds in North-Western Europe’, p 12. 
37

 Problems in government finance are briefly discussed in chapter 5. 
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The strength of the guilds and the weakness of the government can still be 

found in the Kingdom of the Netherlands that succeeded the Republic. 

Though the guilds were now formally disbanded, their functions continued. 

Product controls, insurance schemes and even collusion continued. Bakers in 

Amsterdam for example continued to work according to cartel regulations that 

were hardly different from those of their old guild well into the nineteenth 

century. These practices insured that production continued on a small scale. 

This in turn hindered the introduction of steam powered milling in the Net-

herlands for a long time because it required substantial economies of scale to 

be profitable.38 

The Netherlands were in a way the opposite of Britain when it came to the 

politics surrounding guilds and similar organisations. Whereas the latter has 

never formally disbanded the guilds but had curbed their authority significant-

ly in the seventeenth and eighteenth centuries, the former did disband the 

guilds eventually, but let some of their harmful practices continue into the 

nineteenth century. These actual developments in the guilds’ power were pro-

bably a reflection of the government’s strength in Britain and the Netherlands. 

 

Besides examining the important aspect of the politics surrounding the guilds, 

some basic quantitative information can also help in comparing the probably 

behaviour and strength of guilds in the Netherlands and Britain. First it will be 

investigated if the political decline of guilds described above can be recognised 

in the quantitative data. 

  

                                                 
38

 On the continuation of guild practices among bakers, see Van Riel & Van Zanden, Strictures of 
inheritance, pp 144–50. It is worth mentioning that the sort of capital-intensive technological de-
velopment of especially the nineteenth century often required economies of scale to become 
profitable, see: Abramovitz, ‘Search for the sources of growth’, pp 224–8. For the continuation of 
more of the guilds’ functions in the Netherlands, see Van Genabeek, ‘Afschaffing van de gilden’, 
pp 83–9. 
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 Amsterdam London Paris 

1550 — — 1 300 

1560 1 429 — — 

1600 — 1 650 2 200 

1622 2 559 — — 

1632 2 857 — — 

1650 — 4 000 4 300 

1680 4 212 — — 

1700 — — 5 000 

1720 4 847 — — 

1732 4 797 — — 

1740 4 400 — — 

1750 — 8 000 — 

1795 4 420 — — 

1800 — 10 000 c. 5 500 

 

Table 3.1. Inhabitants per guild in Amsterdam, London, and Paris, 1550–1795.39 

 

Table 3.1 gives information on the number of guilds in three of the biggest 

European cities as they tried to keep up with population growth. This gives the 

possibility to compare the development of guilds in similar urban environ-

ments which knew different political developments. The roughly similar devel-

opments in the period 1550–1650 suggest there is little reason to assume that 

the attitude towards guilds in the government and among the inhabitants was 

substantially different in any city. After 1650, things started to change. Paris 

and Amsterdam show roughly the same development. London on the other 

hand displays a markedly different trend. The number of people relative to the 

number of guilds starts to rise strongly after 1650. Guilds could no longer keep 

up with population growth. This coincides with the period wherein the politi-

cal room for guilds first diminished and the authority of the guilds started to 

crumble. It is not farfetched to suggest that either the government was no lon-

ger very keen on granting new guilds their charters or that people were no lon-

ger interested in starting new guilds because little advantage could be gained 

from it. 

Basic information on the number of guilds and their membership might also 

reveal something about what would have been their rational behaviour. As has 

been discussed, how encompassing guilds were, can be an important determi-

nant in whether they would engage in productive or redistributive behaviour. A 

first step in trying to determine how encompassing craft guilds were is 
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determining how many there were relative to the population. As has already 

been mentioned in note 15, guilds were very competitive with one another 

when it came to the extent of their cartels, so the size of a single guild is a good 

indication of how encompassing it would have been. They should not be pre-

sumed to cooperate when determining how encompassing they were. 

As far as membership was concerned, guilds were in the same order of mag-

nitude in Britain and the Netherlands. Amsterdam guilds generally had a few 

hundred members, with the clothiers being the largest at 881 masters in 

1688.40 As a comparison, the Amsterdam bakers’ guild had 412 members in the 

same year; the London Bakers’ company had 455.41 Considering the population 

size of London, guilds in Amsterdam would have been more encompassing. 

Although it is true that London guilds were less encompassing from a com-

parative perspective, it is a moot point. As the order of magnitude of the guilds 

is hundreds, at best thousands, compared to a city’s order of magnitude of 

hundreds thousands of inhabitant (let alone the country’s millions) neither 

city’s collective action groups were particularly encompassing. If we were to 

consider the rewards to costs consideration for productive or redistributive 

behaviour, the conclusion would have to be that even in the best case scenario 

the rewards for society needed to be a hundred times larger than the costs to 

the guild if they were to engage in productive behaviour. The costs to society of 

redistributive behaviour had to be larger than the rewards to the guild by the 

same factor. The development of the total number of guilds per inhabitant as 

seen in table 3.1 confirms that such a factor is a realistic one. Clearly, the odds 

were stacked for guilds to engage in redistributive or other rent seeking beha-

viour. 

What therefore probably mattered most was the room politics left the guilds 

for their activities and the strength the guilds themselves had to oppose any 

hostile government. From this perspective it has already turned out that Dutch 

guilds were in a much stronger position that British ones. 

 

What in essence has so far been found, is that the corporative structure of the 

Netherlands was stronger than it was in Britain and that the cause of this 

strength should be sought in political developments. Although a search for 

conditions to technological progress might be satisfied with the assessment of 

the existence of a condition alone, in order to come to more confident conclu-

sions, it would be preferable to find evidence that can verify the mechanisms 

ascribed to a condition. Some evidence shall be reviewed here. 

One of the foremost complaints directed at guilds was their role as a barrier 

to entry. Through this mechanism they could possibly prevent the effective 
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diffusion of a technology through society through insufficient resource alloca-

tion to it. Furthermore, they could keep talent out of a craft. As so much know-

ledge and technology was still based on tacit knowledge, the free travel and 

work of skilled workers was essential to the spread of technology. In the eight-

eenth century, barriers went up throughout the continent together with other 

increases in restrictiveness and coercion. The Dutch guilds were no excep-

tion.42 For example, guilds in Gouda started raising their entrance fees consi-

derably from 1650 onwards.43 The primary target of such barriers or even out-

right exclusion were foreigners or other stigmatized social groups and were 

common across the Netherlands.44 

Instances of outright opposition to new technology are less prevalent than 

may be expected, but can be found nonetheless. One such instance involved 

the automated sawing of timber, primarily happening in the Zaanstreek which 

was free of guilds and rich in wind power. As a result of guild pressure, the Am-

sterdam government made the use of its city’s sawing facilities mandatory, 

implying less use of more technologically advance facilities.45 Another example 

can be found in Rotterdam, where a fulling mill was not installed due to fears 

of organised journeymen violence. Similarly, ribbon makers in Leiden strongly 

protested against the mechanisation of their trade.46 In the same city at the 

start of the eighteenth century, cloth makers organised in the droogscheerders-

gilde prevented the introduction of new techniques from England by means of 

strikes and boycotts. Later, in 1786, a large producer complained about the pre-

vention of any experiments or inventions in the production of cloth because of 

prescribed production methods and quality controls.47 

On the other side of things, the supposed positive roles of guilds in techno-

logical progress are problematic for the Netherlands. They are scarcely obser-

ved and there were well functioning alternatives. Training and apprenticeship 

took place outside guilds frequently, especially in the Zaanstreek and the ex-

port industries. Contracts for this were arranged outside the guilds, at notaries 

or the government. In the Netherlands, schools grew in importance and yet 

more transmission of knowledge occurred through the growing body of tech-

nical literature which was becoming more relevant from the end of the seven-
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teenth century onwards.48 As Dutch guilds knew no tramping obligations, this 

system of spreading knowledge was absent as well. Finally, the use of craft se-

crecy as a means of obtaining rents on invention was superseded by the patent 

system, which had the added benefit of hindering diffusion less through the 

possibility of licensing.49 

There is then some evidence of the negative impact of guilds on technologi-

cal progress, but not of such an overwhelming nature so as to attribute a con-

sistently conservative nature to the guilds of the Netherlands. Considering the 

fact that some of the mechanisms through which guilds acted would not show 

easily (what trace would be found of a potential genius craftsmen forbidden to 

set up shop before he even got started?), this need not necessarily surprise us. 

This is further reinforced by the fact that the revisionist arguments dominate 

the current literature, as well as the reliance on secondary literature which 

makes finding examples of the consequences of the developments described in 

this chapter difficult.50 Furthermore, it is worth pointing out that the guilds’ 

behaviour varied from one technology to the next. Consistent conservative 

behaviour is then not even to be expected. It may range from hostility, indiffer-

ence, and acceptance. 

There is however a final, more promising line of argument on why the 

strong corporative structure of the Netherlands mattered left to be investi-

gated. This concerns the role they had as agents of lock-in to the technological 

paths discussed at the end of the second chapter and briefly discussed in this 

one. Guilds as agents of lock-in were especially associated with their role as 

institutions of the formation of human capital. This role can be observed. As 

the common way of examining apprentices, the masterpiece forms important 

evidence of the fulfilment of this role. Tellingly, the specifications for a master-

piece hardly ever changed after they were specified in a Dutch guilds’ charter.51 

Changes in the economy were made more difficult by the fact that when a mo-

nopoly was in place, it usually meant that there was fierce resistance at any 

changes to it. For example, because of pressure of the Dordrecht shipcarpen-

ters’ guilds, prohibitions were laid down on the use of any device that might 

have replaced their monopoly on the use of jacks, such as cranes.52 

Finally, as some of the few Dutch guilds that have been studied in consider-

able detail in their relationship to technological progress, the before men-

tioned shipcarpenters’ guilds will be used as a brief case study of the role of 

guilds in the Dutch economy, with special attention for aspects of lock-in. In 
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the sixteenth and early seventeenth century, Dutch shipcarpenters’ guilds were 

technologically open (though it is worth mentioning that a lot of technological 

progress actually occurred outside the guilds’ control in the Zaanstreek and 

cities like Edam). Much communication on technology happened through 

such guild activities like regular meetings. Furthermore, the cartel-like organi-

sation of small businesses in this case meant that competition could have been 

about better design and quality.53 

However, in the second half of the seventeenth century, and especially in the 

eighteenth century, the character of these guilds changed. Generally speaking, 

they became more strongly organised, more restrictive, and the changes in 

production methods of shipbuilding meant that the positive contributions of 

the earlier period disappeared. The changes in organisation were a conse-

quence of the direct involvement of town governments as guilds became more 

of an agent of economic regulations and less of a general social organisation 

(think for example of the demise of religious activities). Links with the local 

governments became stronger and the organisation professionalised, for 

example with the introduction of paid accountants and fulltime salaried 

officers.54 

The increase in regulation was a reaction to various forms of competition, 

among others the success of shipbuilding in the Zaanstreek, foreign protec-

tionism & copying of designs, a general slowing down of the industry, and 

competition for labour with the Admiralty and the VOC. The regulation took 

many forms, such as the fixing of wages and the keeping out of foreign wor-

kers, but the most important was the putting in place of rules that ships could 

be built only by shipcarpenters of one’s hometown. These rules started to in-

clude bigger and bigger ships. As this regulation could be most easily enforced 

for reparations, this was what the shipcarpenters started to focus on. This how-

ever limited the scope for experimentation and learning by doing that building 

new ships offered.55 Furthermore, this development not only forced subopti-

mal resource allocation over various technologies (otherwise such laws would 

not have been necessary), but it also meant that these guilds became more re-

levant in the economy, as most customers would be natives to a city likely to 

have a shipcarpenters’ guilds. 

Such regulation already existed at the guilds’ inception, but became pro-

gressively worse as producers tried to maintain customers by other means than 

better production. What was perhaps just as bad, was that the advantages the 
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guilds seem to have offered for technological progress which mitigated any ne-

gative effects their regulation might have already had, were being undone as 

the guild changed in some aspects and failed to change in others. As bigger 

and more expensive ships came to dominate the trade, bigger producers with 

more capital at their disposal came to dominate the trade and the guilds. Ac-

cordingly, they changed some of the guilds’ function to suit their needs. The 

guilds especially started to become a means of finding temporary skilled 

labour and keeping wages down. The changes that did not occur however, were 

the ones needed to maintain the guilds’ positive contributions to technological 

progress as production became larger in scale. For example, it caused the ap-

prentice system to become of less use. Many masters were now employers and 

administrators of relative large businesses. This meant they were not at the 

wharf to teach the apprentices. Competition on terms of design and cartel was 

gone as there were fewer producers who now used their monopoly to control 

wages. Meetings of guilds’ members became rarer because the administration 

of the guilds was professionalised.56 

One of the most important observations about the shipcarpenters’ guilds is 

that they could only contribute positively to technological progress in the case 

of a system of small independent producers, for which they were originally 

conceived. As this changed, the positive contributions vanished, negative 

effects began to dominate, and a general apathy to new ship design can be ob-

served as the method of competition became one of retaliatory protectionism 

between Dutch cities.57 Instead of being an agent of technological progress, 

these particular guilds were trying to prevent their way of doing things becom-

ing uncompetitive through political means, for which they found a ready part-

ner in the city’s governments. 

 

Concluding remarks 

 

Collective action groups with a vested interest in a certain technological sys-

tem have been identified as likely conservative actors. It was further found that 

in spite of recent revisionism there is good reason to assume that guilds were 

important example of such conservative collective action. They were by far not 

encompassing enough to make any other behaviour rational. 

The power of the guilds declined in Britain first at the end of the seven-

teenth century and after a short revival definitely ended in the beginning of the 

eighteenth. Dutch guilds on the other hand persevered during most of the 

eighteenth century and in some ways even into the nineteenth. The cause 

probably lies in the centralising tendencies of the British government, which 
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meant that these guilds had to operate in an environment that could afford to 

disregard their interests. 

Again it should however be noted that guilds in the Netherlands were weak 

compared to the rest of Europe, an observation similar to the one made for 

human capital.58 Again the north west European core of Britain and the Net-

herlands (though in this case without taking neighbouring regions along) 

shows a divergent development from the rest, yet this time there is more of a 

difference between the two countries of this small core. 

Though the corporative structure of the Netherlands was found to be stron-

ger than that in Britain, the actual evidence of conservative collective action 

that was found was short of overwhelming. The case of the shipcarpenters’ 

guilds proved instructive. At first, they were open to changes in the way ships 

were being built, but as prosperity for them changed in the first signs of adver-

sity, this role changed. Instead of trying to keep up with technological progress 

in their field, they tried to defend their turf through politics. It takes no leap of 

faith to see in this a likely agent of lock-in to technological paths discussed in 

chapter 2. If even the small changes of competition between cities was enough 

to solicit such behaviour, the reaction to a completely new paradigm of techno-

logy might very well have been stronger still. 
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4 

 

ENCOURAGING INVENTION 

 

Introduction 

 

This chapter will consider institutional arrangements that were designed to sti-

mulate technological progress. The prime focus will be on the patent systems 

of the Netherlands and England.1 Being a longstanding and common way of 

encouraging invention, it is hoped that a closer look at this institution can 

reveal more about the two governments’ attitudes towards technological pro-

gress and the issues surrounding it. 

Moreover, patents are often stressed as an important condition for technolo-

gical progress.2 Douglass North goes as far as to considers effective patent le-

gislation an essential condition for efforts to improve technology. Without the 

rewards a patent offers, the returns to such efforts would simply not be worth-

while, the argument goes.3 Patents have been given even greater weight than 

this. For example, Harold Fox in Monopolies and patents (1947) considered it 

no ‘accident that the patent system had its origin in England, nor that the in-

dustrial revolution was the inevitable sequence’.4 

Such an acclaimed institution merits closer scrutiny. First the origins and 

theory of patents will be briefly explored in order to understand the issues at 

hand and to find a fruitful way of comparing patent systems. From that compa-

rison it will turn out that despite some superficial developments confirming 

such strong arguments, detailed examination reveals that patent systems can-

not account for the differences between Britain and the Netherlands. Finally, 

after having obtained some insight into encouragement by public authorities, 
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 The focus is here on England instead of Britain. Though the possibility existed to take out pat-
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other, private, sources of encouragement for the development of technology 

will be considered, specifically the prizes awarded by the various learned soci-

eties of the time. 

 
Origins and diffusion of the patent system 

 

Patents first emerged in the thirteenth century out of medieval development 

in attitudes concerning intellectual property, especially among guild members. 

With the idea that a skill or a process could be someone’s or a group’s posses-

sion, schemes to reward invention became a possibility. Their appearance in 

Italian city states reflected a desire of the local governments to control the ur-

ban economy and attract technologies.5 As a result of the tacit properties of 

medieval and early modern knowledge and technology, the system was speci-

fically directed at attracting and keeping skilled craftsmen. Because the early 

patent institution originated in part from the guild system, it seems likely that 

this is where the reward in the form of a monopoly came from.6 

After years of unsystematic use, patents were first codified in Venice in 1474. 

The core of the institution as it has been to this day can be found in this sys-

tem. Inventions could be registered and a ten year monopoly obtained, during 

which infringements could be prosecuted. Patent law was however still prima-

rily concerned with attracting foreign craftsmen and industries and as a result 

inventions only had to be new to the Venetian territory. Facilitated by the tra-

dition of royal patronage, the patent system in this form spread through 

Europe, often through Italian migrants wishing to set up production abroad.7 

Besides patronage, the mercantilist objective of lessening import often played 

a big role in the granting of patents.8 With such considerations in mind, the 

system was introduced in the Netherlands and England as well. The Dutch sys-

tem was a continuation of Hapsburg and provincial policies that originally 

started in the early sixteenth century. From 1584 onwards, the States General 

started granting patents under its own authority; the province of Holland sim-

ply continued its own practices of the years before.9 English patents started as 
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a royal prerogative under Elisabeth I halfway in the sixteenth century and from 

there on it evolved slowly into a useful institution.10 Patent systems were not 

only shared by England and the Netherlands, but were in fact common to most 

of Europe by the sixteenth century.11 The mere presence of a patent system can 

therefore not be attributed much weight in explaining differences in technolo-

gical progress. To do this, the institution needs to be examined in more detail. 

 
Theoretical considerations concerning patents 

 

Early patents were mostly granted for the mercantilist aim of establishing for-

eign industries. They were also a means of increasing royal revenue through 

the sums required to obtain one.12 The institution was however gradually refor-

med to stimulate technological progress by accommodating domestic inven-

tion as well. Before evaluating whether the system could achieve this end, it is 

worthwhile to consider briefly the mechanisms through which patents are sup-

posed to work. 

In its relation to technological progress, the theoretical consideration un-

derlying the patent was in its essence a paradox. The idea was that invention or 

the importation of foreign inventions was to be encouraged. In order to accom-

plish this, the returns to inventive effort had to be increased. This was neces-

sary because the costs of developing a new inventions could be very high, 

whereas the costs of simply copying one would often be much lower.13 Compe-

tition would ensue and the profits of the original inventor diminished to a 

point where his invention was probably developed at a loss. Some form of pro-

tection was thus required to encourage invention. 

However, because this protection took the form of a temporary monopoly, 

another step in the process of technological progress was inhibited. Others 

were prohibited from using the new invention, or at the very least had to pay 

licence fees in order to do so. The crucial steps in reaping the economic bene-

fits of technological progress of diffusion were thus made more difficult. Pa-

tents are definitely not a Pareto-optimal outcome. Yet solving one of these two 

problems necessarily eliminates the benefits from the other. 
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The answer to the question of how efficient patents are to society, depends 

on the assumptions about the inventive process, namely on how much inven-

tive activity takes place without monopoly rewards and how much the inven-

tor’s alternative of secrecy hinders diffusion. Considering the gaps in our 

knowledge of the inventive process even in the presence of a patent system, 

accurate assumptions about these questions are not easily made. Theory has a 

hard time being decisive.14 

Further complexities aggravate the search for a theoretical answer. For ex-

ample, patents focus inventive activity on those areas that are patentable, even 

though socially optimal activity might entail a different distribution.15 Other 

examples of complications include overinvestment due to the created mono-

polies, the possibility that these monopolies might actually rival existing mo-

nopolies, or restrictions on exploring the possibilities of patented inventions.16 

A final complication worth mentioning is that how much a patent will inhibit 

or promote diffusion depends crucially on the type of invention and the pat-

entee as well. A patented process invention is unlikely to diffuse, as the pat-

entee can get good returns by being the only producer using the superior 

method. A product invention on the other hand needs to be diffused, that is, it 

needs to be sold in order to reap a profit. Insofar as an examination would be 

limited to process inventions (a problematic limitation), there still remain the 

problem that one man’s process invention is another man’s product invention. 

Consider for example a producer of capital goods, who produces other produ-

cers’ processes.17 In short, a patent’s relation with invention and diffusion is a 

very complicated one. 

Considering these complexities, a strict, one-sided view of patent systems 

cannot yield a satisfying judgement. If, for example, an evaluation is based 

only on the security of the patentee’s rights, the consequences for diffusion are 

not accounted for. The best approach might therefore be to make a comparison 

keeping in mind the important elements of the patent systems in a disaggre-

gated manner. The specific advantages and disadvantages of the systems can 

then be discerned. Any evaluation should also be weary of changes that occur-

red over time in the two societies. As an institution so strongly influenced by 

government legislation (it was nothing more than that), especially the conse-

quences of the regime changes in the Netherlands in 1793–1813 need to be 

heeded. 
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The evolution of Dutch & English patent systems 

 

The Dutch patent system started to become relevant when the associations 

with Hapsburg patronage were definitively cut in the 1580s. The prime func-

tions of the system, according to the States General, were to encourage inven-

tion, to reward inventors for their troubles, to guarantee the application of the 

invention, and finally to establish the use of foreign inventions.18 Patents could 

be granted at three levels of government: the States General, the estates of the 

provinces, and the municipal authorities. The former of these issued the most 

patents at first, but the estates of the province of Holland came to dominate 

the system in the second half of the seventeenth century and would remain 

doing so until the end of the Republic. The cause for this shift can be found in 

the new rule that patents needed to be officially confirmed by a province be-

fore it could be brought into practice there. Once the patentee obtained this 

separate patent for the most important province, it was no longer worthwhile 

to bother with the Estates General, as its patent would be useless without the 

prohibitive practice of gaining patents in all other provinces as well. As Hol-

land had such great economical weight, this did not matter that much for the 

extent of a patent. The patents granted by the States General before this new 

rule were probably primarily taken out for application in this largest province 

anyway.19 

The Dutch changed the rules of the patenting game quite a few times. In 

general though, it can be stated that over the period c. 1584–1625 the core of a 

patenting system crystallised that was to remain in place until the end of the 

eighteenth century. Upon registration and approval inventors could get a mo-

nopoly for five to twelve years (settling on fifteen after 1650) that was protected 

against sale, use, and imports by others by means of various penalties, such as 

impoundment. Patents furthermore became alienable property that could be 

dealt with as the patentee saw fit.20 Licensing on reasonable terms was manda-

tory in many patents until the 1620s, after which the practice was discontinued. 

Finally, after 1617 the patentee was obligated to put his invention into practice 

within one year.21 
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furthermore not entire unlike the lack of patents taken out for the whole of Britain, as there were 
great costs to extending it to Scotland and Ireland (an extra £ 250 on the original £ 70), see Mac-
Leod, Inventing the Industrial Revolution, p 76. 
20

 Although no such explicit rule can be found, the case of Edmund Cartwright, who lost his pat-
ent to his creditors at the turn of the centuries, proves patents were alienable in England as well. 
See: Mokyr, Lever of riches, p 249. 
21

 Davids, ‘Patents and patentees in the Dutch Republic’, pp 265–7; Doorman, Octrooien voor 

uitvindingen in de Nederlanden, pp 18–33. 
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The English system was for a long time less sophisticated. It was originally a 

hybrid of mercantilism and patronage as well, but remained involved in the 

latter for a longer time than the Netherlands did. It was, contrary to the stat-

ute’s general purpose, not effectively reformed with the Statute of Monopolies 

of 1624. This law remained the legal basis for patenting in England over the 

entire period under scrutiny, yet until 1640 the patent clause of the Statute was 

the loophole through which royal patronage continued. Not until after the 

Restoration, and especially the Glorious Revolution did the lingering fear of 

public hostility towards such practices change the nature of the English patent 

system. The crown delegated much of the system to the judiciary so as to not 

be implicated in any abuses.22 The government was left with the mere registra-

tion of the patent (cumbersome though it could be for the patentee) and the 

collection of the £ 70 fee in return for a fourteen year patent. As a result of this, 

developments in the courts and in common law became the most important 

aspects of the British patent system. One final act that influenced patents out-

side the court system was the Bubble Act of 1720. In response to feverous spe-

culation on the stock market, in which patents got involved as well, it limited 

the number of shareholders in a patent to five.23 

The now important judiciary was an independent institution after the Glori-

ous Revolution.24 Yet the development of the patent system was still hindered 

by the courts. Case law was not yet developed and the statuary framework was 

limited to a single clause in the Statute of Monopolies. Inconsistencies and 

confusion was commonplace and the patent system was further undermined 

by the hostility of judges towards patents until the early nineteenth century.25 

One element of a patent system that was of crucial importance was the ob-

ligation of specification of the invention on behalf of the patentee. In the 1590s 

it became the norm in the Netherlands for patentees to submit a description, 

drawing, or model of the invention. Examination of the application and speci-

fication followed by a committee of members of the estates in question, some-

times supported by external experts.26 With such a procedure, the Netherlands 

were remarkable. England did not start the practice of demanding specifica-

tion patents until 1734. This was little more than a formal measure of the pat-

ent office and specifications were often evasive and patentees themselves do 

not seem to have had a good idea what sort of specification was required, nor 

                                                 
22

 MacLeod, ‘Paradoxes of patenting’, p 891. 
23

 On the involvement of patents in speculation, see MacLeod, ‘The 1690s patents boom’. The de-
cision to limit the number of shareholders was a continuation of fears of abuse of patents, see 
MacLeod, Inventing the Industrial Revolution, pp 55–7. 
24

 North & Weingast, ‘Constitutions and commitment’, p 816. 
25

On the judiciary and patent rights, see MacLeod, Inventing the Industrial Revolution, pp 58–74; 
on the hostility to patentees, see Dutton, Patent system and inventive activity, pp 76–9. MacLeod 
attributes the trouble patentees experienced in the courts more to shortcomings in the practices 
of patenting than on the attitude of judges, more on which follows later. 
26

 Davids, ‘Patents and patentees’, p 267. 
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did the administration really seem to care much about what was handed in. 

Only with the growing judicial significance of specifications, especially under 

Lord Chief Justice Mansfield (1756–88) in the 1780s, did the practice gain real 

importance. As late as 1782, clockmaker John Arnold submitted a next to use-

less drawing of his spring detent escapement.27 If they wanted to stand a 

chance in court, patentees were now supposed to deliver a specification that 

could be understood by men skilled in the relevant trade. As more patent cases 

got before the courts, this practice gradually started to gain significance and 

widespread acceptance.28 

Though the Dutch were early in their demand of useful specifications and 

even examination thereof, the practice curiously ended in the 1630s. The au-

thorities probably felt that the new demand of putting an invention into prac-

tice within the year guaranteed that the market would decide on the worth of 

the invention. Specifications were only revived in the 1770s.29 

Specification and examination are a very important part of the patent sys-

tem. Outside the Venetian core of the system, it was in this aspect that the 

systems across Europe varied most significantly.30 Furthermore, poor specifica-

tion has the remarkable characteristic that it undermines the patent system 

both ways. That no or poor public specifications slow the diffusion of patents is 

straightforward. However, shortcomings in the specification demands deterio-

rate the security of the patent for the patentee as well. Having no or poor spe-

cifications meant that one could not know what was already patented. Would 

anyone challenge the patent, poor specifications meant it was likely to be re-

pealed. In short, poor specifications diminished the legal strength of the privi-

leges obtained by the patentee. In this mechanism lies part of the explanation 

of the troubles English patentees suffered at the English courts. This in turn 

diminished the value of the patent in general, as can be observed in licence 

negotiations. Poor security over intellectual property will also inhibit the will-

ingness to profit from diffusion. The patentee will think he has more to win 

through secrecy and will use the scope poor specification obligations allow him 

to obtain just that.31 Important though it may be, specification cannot account 

                                                 
27

 Landes, Revolution in time, p 174. Compare Arnold’s three circles with the complicated actual 
mechanisms: figure 22 & A.6 (pp 372–3). 
28

 MacLeod, Inventing the Industrial Revolution, pp 48–55. 
29

 Davids, ‘Patents and patentees in the Dutch Republic’, p 267. 
30

 Belfanti, ‘Between mercantilism and markets’, p 327. Political examination, that is, how it 
would affect state revenues (such as excises) and various vested interests the state did not dare to 
harm, was however a shared characteristic. 
31

 This situation for the English case is discussed in MacLeod, ‘Paradoxes of patenting’. It further-
more finds that the patentee’s security was vital in determining his attitude towards diffusion of 
the patent, see also: C. MacLeod, ‘Strategies for innovation: the diffusion of new technology in 
nineteenth-century British industry’ in Economic history review 45 (1992), pp 285–307. On how 
insecurity about property decreases its value in general, see North, Institutions, institutional 

change, and economic performance, p 63. Patents overturned in the courts include such famous 
and important inventions as Hargreaves’ spinning jenny, Arkwrights water frame, Kay’s flying 
shuttle, and Tennant’s bleaching liquid, see: Mokyr, Lever of riches, pp 248–9. 
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for the differences between England and the Netherlands. Both were essen-

tially systems of registration. This did not change in England in the 1780s and 

not in the Netherlands until the revival of specification in the 1770s. 

Concerning the attitudes of the government towards invention and innova-

tion, it is becoming clear that neither the Dutch nor the English were actively 

using the patent system as a systematic means of promoting invention. The 

fact that rules came and went, that specification and examination were aban-

doned and left to the market, and that primacy was given to the provincial 

estates all point to a certain disinterest on behalf of the Dutch authorities. 

Those that wanted to try out something new could have it registered, gain a 

certain measure of protection, and see where it would lead them. No further 

involvement or interest of the state was forthcoming. The English system was 

similar in this aspect. Fearing implication in monopolies, the Crown defined 

its role as one of mere registration. Patentees were thereafter left to the market 

and, if any other party so wanted, the courts.32 Both countries inherited a sys-

tem originally meant for mercantilism and royal patronage. After the latter 

aspect was removed, and in the Dutch case some experiments with the rules, 

both governments let the system be. That this need not have been the case is 

proven by eighteenth century France. The French government took a very ac-

tive role in the promotion of invention. Examination supported by the Aca-

démie des Sciences was to asses an invention’s worth instead of the market. 

Once an invention was approved, the inventor could count on substantial gov-

ernment support and involvement in the further development which could go 

as far as a lucrative buyout of the entire project.33 

 

If the developments of the two patent systems are to be summarised, it can be 

stated that for much of the eighteenth century, the Netherlands had a stable, 

yet neglected patent system. The English system on the other hand was com-

ing into form over the eighteenth century, with the most important devel-

opments in the crucial practice of specification. This might lead to the conclu-

sion that patent systems were a factor of importance in determining the differ-

ence in technological progress. This would however be a superficial conclu-

sion. Although the two systems were moving in opposite directions, they were 

closer to one another than in any other period or any other two patent systems 

at the time were. Both were essentially still systems of registration. Karel 

Davids argues that the English system was more exacting from the 1730s on-

wards, but this argument misses the point that the 1734 decision on specifi-

cation was an administrative one, which hardly mattered as much as develop-

                                                 
32

 MacLeod, Inventing the Industrial Revolution, pp 49–5o on the dependence of the administra-
tion’s action on outside initiative. 
33

 L. Hilaire-Pérez, ‘Technical invention and institutional credit in France and Britain in the 18th 
century’ in History and technology 16 (2000), pp 288–92. 
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ments in the judiciary would have. Only after the 1780s did the English truly 

move away from a system of registration. By then the practice was revived in 

the Netherlands. Similarities also prevailed in the government’s attitude to-

wards invention and the system. Both were content to leave invention to the 

hazard of the inventors. 

Only in the nineteenth century did significant differences start to arise. The 

English institution was slowly becoming more useful to inventors as more legal 

precedents accumulated. Furthermore, a 1835 bill granted patentees the right 

to make small amendments to their specifications, which improved their legal 

strength.34 The Dutch system on the other hand, was radically altered under 

the new government of William I. In 1817 new legislation was in place and this 

had the peculiarities of keeping specifications secret until the patent’s expira-

tion and the rule that a patent obtained abroad nullified the Dutch one. This 

new system achieved to diminish the effectiveness of the patent system con-

siderably. The crucial aspect of specification was undermined, limiting diffu-

sion more than necessary as well as diminishing the value of a Dutch patent. 

The latter aspect was obviously further reduced in value by the inability to take 

out a patent abroad if one already had a Dutch one. With the value of their 

patents decreased, the Dutch were becoming more likely to import inventions 

than develop any themselves.35 So while patent systems cannot be attributed 

any weight in explaining the difference before, it may carry some weight in the 

first half of the nineteenth century. At a moment when the Netherlands had 

already fallen considerably behind technologically, the question however is 

how much of a handicap that was as importing from abroad had its advantages 

in that situation for a small economy. 

 

Non-government encouragement of invention 

 

The state was not the only organisation that could encourage invention and in-

novation. Eighteenth century Europe saw a rise in organisations that were in-

tent on encouraging the expansion of knowledge to solve technical problems 

and achieve the betterment of human wealth.36 To get a feeling how much 

their activities mattered, two such organisations shall be briefly considered, 

the British Royal Society for the Encouragement of Arts, Manufactures & Com-

merce (1754) and the Dutch Oeconomische Tak van de Hollandsche Maatschap-

pij der Wetenschappen (1777). 

The Oeconomische Tak was an imitation of the Society of Arts. It should 

therefore not surprise us that both had the same objective. The idea was that 

useful knowledge should be spread throughout society. To this end, they com-

                                                 
34

 Dutton, Patent system and inventive activity, pp 50–1. 
35

 Schiff, Industrialization without patents, pp 19–20. 
36

 Belfanti, ‘Between mercantilism and markets’, pp 334–5; J. Mokyr, ‘Intellectual origins’. 
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municated such knowledge among their members and had their own publica-

tions as well. Most interesting from the perspective of this chapter however, are 

the prizes they awarded. Inventions could be submitted to either society, be it 

for a specific challenge set beforehand or anything considered of sufficient 

merit. Afterwards, the inventions would be considered public property and 

communicated as such by the societies. 

Due to the imitation, these two societies were very much alike in their prizes 

as well. Before dismissing their relevance already on these grounds, it is useful 

to assess their relevance even if there was little difference between the two. 

Learned societies like these suffered from two problem negating their rele-

vance. The first was that their financial means were limited. For example, the 

Society of Arts in 1761 had an income from subscriptions of £ 3 656, whereas an 

inventors expenses was not unlikely to exceed even this total.37 The Oeconomi-

sche Tak, being smaller, was not likely to have had more at its disposal, which 

means its many prizes (282 over the period 1778–97) could not have been sub-

stantial.38 The second problem was no less serious. As centralised decision 

makers, they suffered from the associated problems discussed earlier.39 It is 

doubtful they could correctly assess the economic worth of inventions. Fur-

thermore, the societies were guided more by philanthropy than by what would 

be economically sound (if they could determine this in the first place). Social 

cohesion, helping the disadvantaged, and employment were the sort of things 

they considered. As a result, many premiums went to things such as manually 

operated grain mills, or spinning wheels when these were long outdated, in 

these particular cases on the ground of encouraging economic independence.40 

When trying to encourage invention, it does not seem likely that the socie-

ties would have had much of an impact. Would they have done so, it is unlikely 

that it would have been encouragement on a path that was productive in the 

long run. 

 

Concluding remarks 

 

Patent legislation has the sole objective of stimulating invention. As such, it 

seems a likely factor in technological progress. Problems however exist with 

this institution. First of all, it has paradoxical qualities in that it must inhibit 

diffusion in order to promote invention. There are further complexities in the 

working of the system as well. 

                                                 
37

 MacLeod, Inventing the Industrial Revolution, p 194. This problem was made even bigger be-
cause of the hostility of the Society of Arts to patents, meaning another source of income was 
possible denied to the inventors. 
38

 Davids, ‘Patents and patentees’, pp 279–80. 
39

 In fact discussed by the example of the Society of Arts, see: Sullivan, ‘Patent counts and textile 
innovation’. 
40

 Hilaire-Pérez, ‘Technical invention and institutional credit’, pp 294–5. 
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Patent systems were also commonplace in Europe. By the sixteenth century 

most governments operated some scheme to attract technology to their terri-

tory. This did not mean there were no relevant differences between European 

countries. There were differences in the effectiveness of the system. 

These are however difficult to find in the Anglo-Dutch comparison for the 

eighteenth century. There developed an effective and relatively sophisticated 

patent system in the Netherland during the first decades of the seventeenth 

century. The British system only came into at the end of the eighteenth cen-

tury. Until that moment, the two systems were remarkably similar. This inclu-

ded the important aspect of patent specification. The Dutch ended this prac-

tice in the 1640s and revived in the 1770s, whereas it only became relevant in 

England in the 1780s. As a result, both countries knew a patent system of mere 

registration, with the all advantages and disadvantages that came with it. 
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5 

 

VENTURE CAPITAL 

 

Introduction 

 

Stressing the role of capital in the economic development in the eighteenth 

and nineteenth centuries has a long tradition. In the neoclassical interpreta-

tion an increase in the capital accumulation ratio is seen as a decisive change 

taking place at the end of the eighteenth century, bringing forth self-sustain-

ing growth.1 The subject here, however, is technological progress, not capital 

accumulation – another part of the story. 

Although they are different sources of growth, there is nonetheless an im-

portant role for capital in technological progress itself. The reason lies in the 

complementarities between the two. New technologies may for instance em-

body great amounts of new fixed capital, requiring big investments to reap 

their benefits.2 A common interpretation of eighteenth and nineteenth cen-

tury technology emphasises its role in substituting expensive and potentially 

troublesome labour for relatively cheaper capital, representing substantial 

investments.3 A variety of macro-economic interpretations thus stresses the 

role of capital in technological progress, prompting closer scrutiny if a com-

prehensive picture is to emerge. 

Macro-economic considerations aside, it does not warrant much explana-

tion that inventing, innovating, or even imitating new technologies comes at a 

cost. Consider for examples the development costs of some eighteenth and 

early nineteenth century inventions mentioned in chapter 4, reaching tens of 

                                                 
1
 For example, Rostow, Stages of economic growth, pp 46–50. The Marxist concept of primitive 
accumulation is not far away either. For some discussion of views on this matter, see C.H. Fein-
stein, ‘Capital accumulation in the industrial revolution’ in R.C. Floud & D.N. McCloskey (eds), 
The economic history of Britain since 1700 (Cambridge 1981), pp 134–8 and F.Crouzet, ‘Editors 
introduction’ in F. Crouzet (ed) Capital formation in the industrial revolution (London 1972), pp 
39–69. 
2
 Abramovitz, ‘Search for the sources of growth’, pp 224–9 links the early forms of modern tech-

nological progress to a high capital intensity. 
3
 A recent interpretation of this classic view is Allen, ‘British Industrial Revolution in global per-

spective’. Note that eighteenth-century inventors themselves were not particularly occupied with 
saving labour, or at least were not admitting this, see MacLeod, Inventing the Industrial Revo-
lution, pp 159–73. On the other hand, British businessmen were, even this early. See D.C. Cole-
man & C. MacLeod, ‘Attitudes to new techniques: British businessmen, 1800–1950’ in Economic 
history review 39 (1986), pp 605 ff. 
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thousands of pounds. Such costs could only be supported in an economy in 

which capital to fund these activities was available to inventors and entrepre-

neurs. Because technology necessarily comes with a specific sort of risk, this 

capital will here be termed venture capital. Before discussing what such a term 

should mean in the timeframe and societies under consideration, it is worth 

considering if sufficient mundane capital was in both the Netherlands and 

Britain and how this affects the approach to investigate the funding of techno-

logical progress. 

 

Assessing the availability of capital 

 

An important first step towards getting grip on early modern capital markets 

lies in the lending of the government. The availability of capital cannot be 

properly accounted for without appreciating this gargantuan source of demand 

for it and the developments that accompanied it. Furthermore, government 

lending has left us with enough evidence to come to a workable comparison 

between Britain and the Netherlands. 

With war becoming an ever more expensive undertaking, lending by the 

state was a constantly growing and defining phenomenon of early modern 

Europe. It was however only with the Dutch Republic that a public debt was 

first formed, which allowed capital markets to really take off. This system of 

public finance was consequently exported to Britain by William III, making for 

two similar systems that allow for some conjectures about the workings of the 

markets and the availability of capital in them. 

Before continuing, it is worthwhile to consider the links between the public 

and private capital markets, so as to make clear that the developments in the 

public markets also hold relevance for the private markets. The first link is that 

interest rates on government securities determined the opportunity cost of 

finance. As nearly every other loan or investment was considered riskier than 

government bonds were, the returns had to exceed those on bonds. This was 

true as well for the finance through kin and friends that prevailed in the eight-

eenth century.4 

Second, it is well worth remembering that investments in government debt 

were not simply a diversion of capital towards unproductive purposes. Leaving 

aside the interesting question to what extent the results of the governments’ 

spending (that is, war) was productive for the economy, the public debt was to 

a large extent responsible for the savings that were the source of all this capital. 

It did this by providing an investment with reliable returns, as an alternative to 

consumption. In the relatively advanced markets of Britain and the Nether-

                                                 
4
 See L. Brunt, ‘Rediscovering risk: country banks as venture capitalist firms in the first Indus-

trial Revolution’ in Journal of economic history 66 (2006), p 79 on how even in lending through 
banks often happened between people who knew one another personally. 
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lands government stock could also easily be sold, so this form of savings was 

readily recouped as well. In the eighteenth century Netherlands savings were 

further promoted by the increasing inequality that followed from the distribu-

tional qualities of the public debt.5 A related use for government securities was 

their use as a reliable source of short term liquidity for businesses by letting 

lenders hold the asset in place for the funds they loaned.6 

Private finance thus depended on public finance in a variety of ways. Im-

provements in one field could improve the other. Most important for the cur-

rent purpose of judging the capital markets however, is what public finance 

can reveal about the availability of capital in the Netherlands and Britain. This 

can be done by comparing the interest rates of the two markets and their insti-

tutional context. 

 

 
 

Figure 5.1. Interest rates on long term government loans in Holland and Britain, 

1576–1795.7 

 

Figure 5.1 shows the development of interest rates on long term public loans in 

both societies. For the Netherlands, data from the province Holland are used. 

As Holland alone did most of the lending, contributed over half (57.8 per cent 

                                                 
5
 M.C. ’t Hart, ‘Who profited in the Netherlands? State formation and public debt under capital-

ist structures the eighteenth century’ Paper for the second Low Countries conference (Antwerp 
2006), pp 2, 14–5. As its taxation system was heavily based on excises that burdened the lower 
and middle classes as well, interest payments on the British public debt were likely to have had 
similar distributional effects. 
6
 L. Neal, ‘The finance of business during the industrial revolution’ in R.C. Floud & D.N. McClos-

key (eds), The economic history of Britain since 1700, 2nd edition (Cambridge 1994), p 165. 
7
 Sources: Holland: M.C. ’t Hart, ‘The United Provinces, 1579–1806’ in R. Bonney (ed) The rise of 

the fiscal state in Europe, c. 1200–1815 (Oxford 1999), p 316; Britain: P.G.M. Dickson, The financial 
revolution in England: a study in the development of public credit, 1688–1756 (New York 1967), pp 
470–75. 
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for the period 1616–1792; 64.9 per cent thereafter) of the Netherlands’ budget, 

and had the best access to the most important capital market (that is, Amster-

dam), these data will nonetheless provide insight into the advanced Dutch 

capital markets and the cheap credit that could be found there.8 

The downward trend of interest rates to levels that are low even by today’s 

standards are easily discernable for both the Netherlands and Britain. The 

Dutch financial revolution can be seen to have occurred somewhere at the end 

of the sixteenth century, after which interest rates went down to reach the his-

torical low of 2.5 per cent in 1747 at which they would remain. British rates 

went down fast after the Glorious Revolution of 1688 not long after which Gil-

bert Burnet introduced a new system of public finance based essentially on the 

Dutch financial techniques developed earlier.9 Around 1750 interest rates 

reached their low point of 3 per cent. Such cheap credit was unique at the time. 

These low rates could be based on three things: an abundance of capital 

relative to government demand, the institutions governing the market in gov-

ernment securities, and the risk associated with investments on this market. A 

closer look at these factors will show that in all likeliness, capital was more 

abundant in the Netherlands. 

Considering the origins of the British system, the institutions of the market 

should be roughly similar. In fact, the system was superior in a number of 

ways, as is to be expected in a system that evolved as it diffused from country to 

country.10 Very important among these was the Bank of England, which greatly 

eased the transfer of the securities it now issued itself.11 This greatly increased 

the attractiveness of government stock as an investment. The Bank also repre-

sented a further constraint on the behaviour of the government, as the Bank 

could only lend to the government with the explicit consent of Parliament, 

which was characterised by strong representation of commercial interests.12 

Risk associated with government lending was thus reduced. The capabilities of 

the Bank went further than those of the Bank of Amsterdam, especially in this 

                                                 
8
 M.C. ’t Hart, ‘The merits of a financial revolution: public finance, 1550–1700’ in M.C. ‘t Hart, J. 

Jonker & J.L. van Zanden (eds), A financial history of the Netherlands (Cambridge 1997), pp 15–6; 
De Vries & Van der Woude, Nederland 1500–1815, p 129. Holland was burdened with an even big-
ger part of the Netherlands’ debt: 75 per cent. 
9
 L. Neal, The rise of financial capitalism: international capital markets in the Age of Reason 

(Cambridge 1990), pp 9–16; Dickson, Financial revolution in England, p 17. 
10

 See P. Spufford, ‘Acces to credit and capital in the commercial centres of Europe’ in C.A. Da-
vids & J. Lucassen (eds), A miracle mirrored: the Dutch Republic in European perspective (Cam-
bridge 1995), pp 303–37 on how financial institutions improved as the system was exported from 
Antwerp to Amsterdam and eventually to London 
11
 Dickson, Financial revolution in England, p 459n6 compares the new system of exchanging an-

nuities with the exchange in VOC stock. See also O. Gelderblom & J. Jonker, ‘Completing a finan-
cial revolution: the finance of the Dutch East India trade and the rise of the Amsterdam capital 
market, 1596–1612’ in Journal of economic history 2004 (64), pp 641–72. 
12

 North & Weingast, ‘Constitutions and commitment’, p 821. 
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field of public finance.13 Another innovation in the British capital market was 

the regular appearance of stock prices through Castaing’s Course of the exchan-

ge, and other things in 1697, reducing the information costs on the capital 

market.14 

Yet despite a slightly more advanced market for government stock, Dutch 

interest rates remained lower throughout the eighteenth century. This is all the 

more striking considering the fact that the debt continued to increase strongly 

after the low point of 2.5 per cent had been reached. The worry that tax reve-

nues failed to keep pace with the increasing debt since about 1700, as seen in 

figures 5.2 and 5.3, did not diminish the ability of the government to loan on 

excellent terms. 

 

 
 

Figure 5.2. Debt of the province of Holland, 1599–1795.15 

 

                                                 
13

 P.W.N.M. Dehing & M.C. ‘t Hart, ‘Linking the fortunes: currency and banking, 1550–1800’ in 
M.C. ‘t Hart, J. Jonker & J.L. van Zanden (eds), A financial history of the Netherlands (Cambridge 
1997), pp 45–51 
14

 Neal, Rise of financial capitalism, pp 20–30. Despite Amsterdam’s pioneering role and promi-
nence on the international capital market, there is no evidence that such a price list existed be-
fore 1796. 
15

 Source: ’t Hart, ‘United Provinces’, p 314. 
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Figure 5.3. General and farmed tax revenues in the province of Holland, 1599–

1791.16 

 

The facts that the Dutch financial institutions were not superior to the British 

ones from the early eighteenth century onwards and that Holland could con-

tinue to lend at very favourable conditions despite a worsening financial posi-

tion, leads to the suspicion that it was abundant capital that made for the 

uniquely low Dutch interest rates. This suspicion can be corroborated by tak-

ing into consideration international capital flows. Foremost among these was 

lending to Britain since the Glorious Revolution. By 1770 British government 

liabilities to Dutch lenders alone stood already at 205 million guilders and were 

at 265 million in 1790. Over the same period, lending to other governments in-

creased from 45 to 310 million guilders.17 Despite exporting enough capital to 

allow Britain to run a substantial current account deficit for most of the eight-

eenth century, Dutch interest rates on government securities remained at re-

cord lows.18  

In short, it seems safe to say that the Netherlands had just as much – and 

probably considerably more – accumulated capital available for investments as 

Britain did. However, the data above also brings to the fore the question whet-

her all this lending to governments, domestic and abroad, did not itself cause a 

shortage of capital available to private borrowers. Before discussing reasons 

why capital would or would not find any technologically productive purposes, 
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 Source: De Vries & Van der Woude, Nederland 1500–1815; p 124; ’t Hart, ‘United Provinces’, p 
320. 
17

 J.C. Riley, International government finance and the Amsterdam capital market, 1740–1815 
(Cambridge 1980), pp 84–5. Loans to British private and semi-public borrowers were also com-
mon. 
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 E.S. Brezis, ‘Foreign capital flows in the century of Britain’s Industrial Revolution: new esti-
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it is worth considering whether this was the case, as it would pre-empt any 

answer. 

No doubt, a considerable amount of capital that was tied up in government 

debt. It is however first of all useful to note that whereas this amounted to a 

record 1 175 million guilders in 1790, accumulated capital is estimated to stand 

at about 1 700–50 million around the same time.19 The choice to lend a sub-

stantial amount of this total to foreign governments (575 million) was a very 

curious one. It definitely came with substantial uncertainties, as proven by the 

string of defaults that occurred around the Napoleonic Wars.20 Because of this, 

the preference of investors was actually to make domestic loans. Nor were they 

shy of lending to business instead of government, as investments in trade and 

(even foreign) manufacture and industry illustrate.21 Dutch investments out-

side government debt, especially in the seventeenth century, is traditionally 

supposed to have went into trade and land reclamation. These could be con-

strued as familiar and therefore safe options. This was not all there was to it, 

however. Most surprising considering the stereotype of the seventeenth cen-

tury Netherlands as a nation of merchants was the investments in invention 

and innovation. Patent records and notarial deeds show that many inventors 

were financed by up to as many as five partners. These apparently shared in the 

cost of developing the invention and commercial implementation in exchange 

for a share in the future benefits of for example new ovens, coal burning meth-

ods, and mills. Furthermore, the investors that were involved in this business 

did not limit themselves to one investment. Pieter de Nys for example, was in-

volved in the exploitation of up to four patents in the 1620s and 1630s.22 Any 

statements that invention and industry were simply never considered by Dutch 

investors are clearly wrong. 

Neither should it be forgotten that part of the function investing in the gov-

ernment debt was to provide a safe haven for savings. The capital was not stuck 

in government stock. Considering this and what was discussed before, it is all 

the more strange that the capital that was freed after investor lost confidence 

in domestic securities after the disastrous Fourth Anglo-Dutch war (1780–4) 

and the concurrent Patriot Revolt (1781–7) went primarily into foreign securi-

ties. It also illustrates that foreign lending did not really take off until the end 

of the eighteenth century, as such still leaving us with an even greater abun-

                                                 
19

 J.L. van Zanden, ‘Economic growth in the Golden Age, 1500–1650’ in C.A. Davids & L. Noorde-
graaf (eds), The Dutch economy in the Golden Age: nine studies, p 23 
20

 Riley, International government finance, pp 240 ff. 
21

 P.W. Klein, ‘Kapitaal en stagnatie tijdens het Hollandse vroegkapitalisme’ in C.A. Davids, W. 
Fritschy, & L.A. van der Valk (eds), Kapitaal, ondernemerschap en beleid: studies over economie 
en politiek in Nederland, Europa en Azië van 1500 tot heden: afscheidsbundel voor prof. dr P.W. 
Klein (Amsterdam 1996), p 48. 
22

 Davids, ‘Patents and patentees’, pp 273–5. One of these four patents was his own, but the in-
vention for which it was awareded – an automated hammerwork (Hamerwerk) – was made by 
one Jonas Burgeois. See Doorman, Octrooien voor uitvindingen, p 172. 
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dance of capital that could potentially find returns by investment in techno-

logical progress before this moment. 

 

Risk, familiarity & culture 

 

The previous destinations of investments, the abundance of capital and the 

difficulties experienced in disposing of it with interest, prompts the question 

why accumulated capital in the eighteenth century Netherlands was invested 

the way it was. Was there some shortcoming in the link between capital on the 

one hand, and inventor, entrepreneur, or industry on the other? Or did the lat-

ter never exert any demand for capital in the first place? In short, was there, 

despite the abundance and low price of capital in general nonetheless a bottle-

neck in the funding of technological progress? 

Capital that is used for this purpose is here termed venture capital. Usually, 

this concept is associated with a high risk and the accompanying possibility at 

high returns. In the period under investigation such a definition could refer to 

government securities just as well, because many of these carried high risk pre-

miums. The same can easily be said about investments in trade, which carried 

with them a considerable chance at failure in all sorts of ways.23 Instead, ven-

ture capital refers to investments in inventive activity and innovative indus-

try.24 

Such ventures came with considerable risk, though not so high as to neces-

sarily deter investors, which have been seen not to be particularly risk averse. 

However, they did need to be convinced there was some way they got their re-

turns. Whether prospective investors could be convinced of this can be hy-

pothesised to depend on familiarity and contact with the new ideas and the 

people associated with them.25 For capital to be productively employed in ser-

vice of technological progress, there had to be linkages between investors on 

the one side and inventors and entrepreneurs on the other. 

Arguments about such a nexus between investors and inventors seem to 

have grown out of a lack of direct causal links between science and the British 

lead in technology.26 Instead, it is suggested that Britain was unique in pos-

sessing links between ideas, the men associated with such ideas, and men with 

money in the form of a shared culture of applied (Newtonian) science. These 

links are especially thought to exist in various organisations such as learned 
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 J. Hoppit, Risk and failure in English business, 1700–1800 (Cambridge 1987), pp 96–103. 
24

 This use of the term is in part from Mokyr, ‘Industrial Revolution and the Netherlands’, p 514. 
25

 This is part of the explanation of technological progress featuring in Jacob, Scientific culture. 
The case of the Netherlands compared to Britain is an important one therein. Mokyr, ‘Industrial 
Revolution and the Netherlands’, pp 514 ff argues along similar lines. 
26

 That is, the argument that scientific discoveries were of direct use for technical discoveries and 
their commercial implementation. See A.R. Hall, ‘What did the Industrial Revolution in Britain 
owe to science?’ in N. MacKendrick (ed), Historical perspectives: studies in English thought and 
society in honour of J.H. Plumb (London 1974), pp 129–51 for a critical review of such arguments. 
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societies, coffeehouses, universities, Masonic lodges and the like, where this 

culture was disseminated to a wide and inclusive audience. 

An immediate problem this argument encounters in the Anglo-Dutch com-

parison is that such organisations were present in both societies, and were 

even a general European phenomenon that was part of the Enlightenment. 

Table 5.1 shows the distribution of the learned societies that are part of the 

Scholarly Societies Project’s database. This is not a comprehensive picture, es-

pecially because it misses a lot of the many provincial societies that existed. 

What is there however, confirms some suspicions about learned societies. They 

were indeed part of the Enlightenment in general and as such it is no surprise 

that they were most prevalent in France. And although they became popular 

somewhat late in the Netherlands, it is difficult to maintain on prevalence 

alone that learned societies were less of a factor than in England, especially if 

these figures would be deflated for population. 

 

 
England Scotland Netherlands France Total 

1700–39 3 2 — 9 14 

1740–59 3 — 1 10 14 

1760–79 6 2 15 6 29 

1780–99 7 5 5 13 30 

Total 19 9 21 38 87 

 

Table 5.1. New learned societies in England, Scotland, the Netherlands, and 

France, 1700–99.27 

 

Before having a closer look at these societies, universities shall be briefly con-

sidered. Universities were where most of the wealthy elites would have gotten 

their education and built a substantial part of their world view. In the eight-

eenth century they got a role as popularisers of science as well through public 

lectures that were held there by the staff. In this field, the Netherlands were 

unlikely to have been lagging behind Britain, which outside the so called Dis-

senting Academies and universities in Scotland was neglecting the sciences.28 

In the traditional – that is, prestigious and well funded – universities like Ox-

ford and Cambridge there was scant attention for the useful and applied sci-

ence that was supposed to be on the minds of the British elites. Even more 

remarkable is the fact that on the continent the Newtonian science found 

some of its earliest most prominent followers and popularisers at Dutch uni-

                                                 
27

 J. Parrot (ed), Scholarly societies project, available from www.scholarly-societies.org (January 
2007). 
28

 A.E. Musson & E. Robinson, Science and technology in the Industrial Revolution (London 
1989), pp 90–1; Burke, Social history of knowledge, p 45; Mathias, ‘Resources and technology’, p 
37 
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versities in ’s Gravensande, Boerhave (both at Leiden), and Van Musschen-

broek (at Utrecht). The same can be said about Lavoisier’s new chemistry. For-

eign lecturers were attracted to the Netherlands as well, as the lectures of 

Desaguliers and Fahrenheit in 1730 and 1718–29 respectively attest to. 29 Fur-

thermore, interest among academics at Dutch universities and Illustre Scholen 

in technological subjects was rising again from the early eighteenth century 

onwards.30 This good standing of Dutch universities in at least the first half of 

the eighteenth century is also illustrated by the fact that students like Bryan 

Higgins, later a chemist and noted figure in British popular scientific and in-

dustrial circles, still went to Leiden in the second half of the 1750s to get his 

degree, which by then still was a common destination for many students.31 

In the field of science the Dutch universities knew something of a downturn 

after 1750 in (foreign) enrolment, the reputation of their staff, and the popular-

ity of their lectures. Part of the explanation in this reversal lies in the rise the 

popularity of learned societies, which were more able to cater to the tastes of 

the layman, who’s interest was the spectacle and practical science the societies 

provided instead of the universities’ focus on pure science.32 

As far as the formal education of the wealthy was concerned, there thus ap-

pears to be little reason to assume that the British elite was particularly more 

versed in applied science than the Dutch were. Such statements are probably 

based on the inaccurate yet persistent historiography of Dutch cultural and 

moral decline in the eighteenth century.33 Straightforward prevalence of lear-

ned societies that are attributed so much value did not explain much either. 

What is however still required is an examination of the substance of these so-

cieties to see if they might somehow have differed in their ability to develop a 

shared culture and to bring capital and ideas into contact. Learned societies 

are a likely place to find any linkages if they were there at all, as such societies 

were the most important organisational form of high culture in general and 

science specifically of the eighteenth century.34 A few of these shall be consid-

ered below. 

 

First up for consideration are the true, disciplinary scientific societies, that is, 

those distinguished from popular learned societies as organisations of profes-

                                                 
29

 H.A.M. Snelders, ‘Professors, amateurs, and learned societies: the organisation of the natural 
sciences’ in M.C. Jacob & W.W. Mijnhardt (eds), The Dutch Republic in the eighteenth century: 
decline, enlightenment and revolution (Ithaca & London 1992), pp 308; 310–1. 
30

 C.A. Davids, ‘Universiteiten, illustre scholen en de verspreiding van technische kennis in Ne-
derland, eind 16e–begin 19e eeuw’ in Batavia academia 8 (1990), pp 3–34. 
31

 F.W. Gibbs, ‘Bryan Higgins and his circle’ in A.E. Musson (ed), Science, technology and econo-
mic growth in the eighteenth century (London 1972), p 196. 
32

 Snelders, ‘Professors, amateurs, and learned societies’, p 312. 
33

 W.W. Mijnhardt, ‘The Dutch Enlightenment: humanism, nationalism, and decline’ in M.C. 
Jacob & W.W. Mijnhardt (eds), The Dutch Republic in the eighteenth century: decline, enlighten-
ment and revolution (Ithaca & London 1992), pp 197–8; 211. 
34

 McClellan, Science reorganized, pp 3–4. 
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sional scientists.35 For our comparison this directs attention to the Royal Soci-

ety of London for the Improvement of Natural Knowledge (1660) and its Dutch 

equivalent, the Hollandsche Maatschappij der Wetenschappen (1752). Dutch 

scientific societies were exceptional on the continent in being based on the 

English example of the Royal Society instead of the hierarchical Académie des 

Sciences.36 

The similarities probably end there. The Hollandsche Maatschappij was as 

expected a smaller and less distinguished organisation than the Royal Society, 

but it served different functions as well. Whereas the latter was an institution-

alisation of science proper, the former considered its tasks much broader and 

consequently had to be less ambitious. So where the Royal Society was decid-

edly not an educational organisation and was primarily concerned with com-

munication between scientists about pure science, the Hollandsche maat-

schappij did see education as one of its purposes.37 Furthermore, the Holland-

sche maatschappij was much more interested in applied science. This is aptly 

illustrated by the content of its prize competitions, which were generally bi-

ased to applied sciences. This preoccupation is further exemplified by the 

foundation of a separate branch for applied science and the arts in service of 

national prosperity, the before-mentioned Oeconomische Tak.38 The Royal So-

ciety on the other hand, had quickly lost its Baconian ideal of applied science 

it had at its foundation.39 In conclusion it is obvious that there were differences 

between the most prestigious and professionally scientific societies of the Net-

herlands and Britain. Yet these differences do not corroborate claims about a 

shared and widespread culture of applied science in Britain in contrast with 

the Netherlands. The Royal Society was more occupied with pure science and 

much less of a popularising society. 

A step down from these official societies there could be found many private 

amateur, popular societies like the Chapter Coffee House Society (1780–7). 

They too have been designated as an example of the shared culture of applied 

                                                 
35

 ‘Professional’ and ‘scientist’ are two words that might be somewhat inappropriate and need 
some clarification. What we today call science was then called natural philosophy. Professional 
on the other hand does not necessarily involve full time research employment. Scientists often 
had to moonlight as lecturers for patrons and wider audiences to fund their research, thus blur-
ring the distinction between professional and popular science. In the eighteenth century, it were 
in fact the societies under consideration that gave a man the prestige of a scientist and the best 
opportunity to make a living out of research. See Gibbs, ‘Bryan Higgins and his circle’, pp 197–8 
& J.E. McClellan, Science reorganized: scientific societies in the eighteenth century (New York 
1985), pp xxiii–xxv. 
36

 The Hollandsche Maatschappij furthermore compared itself to the Royal Society, see J. Bierens 
de Haan, Van Oeconomische Tak tot Nederlandse Maatschappij voor Nijverheid en Handel, 1777–
1952 (Haarlem 1952), pp 7–8.McClellan, Science reorganized, pp 13, 18. 
37

 Ibid., p 12. 
38

 Snelders, ‘Professors, amateurs, and learned societies’, pp 316–7. 
39

 McClellan, Science reorganized, p 50. 
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science and as a place of contact.40 The membership list however does not des-

ignate it much of a function in making such a culture very widespread. Its 

membership seems primarily drawn out of medical doctors and from the Royal 

Society, which we had previously established as a fairly closed scientific organi-

sation.41 Meetings were not open to the public, so their culture was not spread 

beyond their own circle. Only one member outside this scientific community 

ever visited meetings.42 Here at least, science seems very much an elite affair, a 

hobby of doctors and the well-to-do, and very separate from manufacturing. 

Linkages here were probably farfetched. Similar observations can also be made 

for geological societies, like the Geological Society of London. It was domi-

nated by men of leisure; practical mining men were ostracised. It was a gentle-

men’s club not the least interested in something useful like coal fields.43 In 

general the scientific and utilitarian role of learned societies is probably over-

stated. They do not seem to have accomplished anything substantial that sur-

vived in the records and were mostly an organisations of prestige and socialisa-

tion of the upper classes.44 

Looking at Dutch private amateur societies, it is found that the bulk of the 

membership came from the elites and the upper middle classes, many of them 

merchants. Interest among these classes is well illustrated by the Bataviaasch 

Genootschap van Kunsten en Wetenschappen in the Dutch East Indies. The 

Genootschap drew most of its membership from the upper echelons of the 

Dutch East India Company’s presence in Batavia.45 Those employed in trade 

were apparently interested in science and arts as well. Interest went to a con-

siderable extent to knowledge that was somehow applicable, as for example in 

the case of the rentiers on the countryside that took an interest in improving 

agricultural techniques, or the members of the Bataafsch Genootschap der 

Proefondervindelijke Wijsbegeerte in Rotterdam who tried to get steam engines 

of the Watt and Newcomen type to drain polders.46 

Outside these applied purposes, laymen attending the lectures and experi-

ments of the Dutch societies and universities had a preference for spectacular 

and visually appealing experiments, especially those involving electricity.47 
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 By the editor of the minutes of their society, for one, see T.H. Levere, ‘Introduction’ in T.H. 
Levere & G.L’E. Turner, Discussing chemistry and steam: the minutes of a coffee house philoso-
phical society, 1780–7 (Oxford 2002), p 7. 
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of the 55 members there 33 were Fellows of the Royal Society and 22 had an MD degree.  
42
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These could draw in crowds and lay interest, but were at the same time of du-

bious scientific merit. Disqualifying the activities of societies on these grounds 

would however cause most popular scientific activity to be disqualified, British 

ones included. Such spectacle was furthermore often linked with metaphysical 

notions about nature, prompting doubts about the useful and applied qualities 

of the shared scientific culture.48 These suspicions are reinforced by the favour-

ite subject of the members of the Coffee House Society, phlogistic chemistry, 

well after Lavoisier had disproved this theory.49 

Claims about a shared scientific culture and linkages between capital and 

ideas in Britain are probably too strong to withstand scrutiny, as they would 

have been in the Netherlands. Popular science and learned societies through 

which these were supposed to be accomplished, were clearly a phenomenon of 

the Enlightenment and thus a pan European phenomenon. Claiming anything 

about this as particularly British, as Margaret Jacob does, is very peculiar in-

deed.50 If any value should be attributed to this phenomenon, it should be on a 

European scale.51 The difference between the Netherlands and Britain cannot 

be explained by it – not by scientific culture, and not with the help of ideas 

linkages between inventors, entrepreneurs, and investors. As far as the interest 

in and familiarity with new ideas of the wealthy elite is concerned, it seems, 

such an attitude seems no less pronounced in the Dutch case than the British 

one. 

 

Concluding remarks 

 

Britain and the Netherlands have been found to be two exceptionally capital 

rich economies, with the Dutch probable the best endowed of the two in this 

aspect. Part of the cause of this wealth lay in the financial institutions that the 

two countries developed. Again, it has been found that Britain and the Nether-

lands formed a European core that was relatively developed. In this aspect, dif-

ferences between the two countries cannot explain the divergent paths they 

took. 

If we add risk considerations and culture to the story, it changes little. The 

willingness to invest in technological ventures was hypothesised to depend on 

the familiarity with technological and scientific ideas and linkages with the 

men associated with these. They were sought, but in the institutions that were 

most likely to provide them, little differences were found. Both Britain and the 
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Netherlands had such organisations in universities and learned societies. 

Membership and content of the latter were very similar. This was no surprise, 

as such societies and the culture surrounding it were a phenomenon of the 

Enlightenment that even reached well beyond the European core. 
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6 

 

MARKETS AS AN INCENTIVE 

 

Introduction 

 

In chapter 4 the patent system was investigated as a means for rewarding in-

vention. The monopoly of a patent promised the rewards that justified the 

substantial expenses, risks, and uncertainties an inventor or entrepreneur 

faced. Because patents law used monopolies as a reward, the marketplace was 

an essential complement to this system. Because of the problems with early 

modern patent laws, it sometimes had to serve as a substitute as well. The rea-

soning that prompted a closer look at patent systems, suggests that an investi-

gation of the sort of markets an agent in either economy had access to is war-

ranted as well.1 Like Smith’s specialisation, technological progress might also 

be limited by the extent of the market.2 

The reasons for looking at markets are probably familiar. Invention and in-

novation was probably more fraught with uncertainties than any other econo-

mic activity available in early modern times. Furthermore, they were not cheap 

activities – the costs of developing a commercially viable invention has been 

put at tens of thousands of pounds. Applying it to the production process 

could very well have involved similar costs. Good returns would have been 

necessary to entice people into such activities. A ready market to buy the goods 

related to technological progress would have been an important element of 

such returns, even if it was possible to effectively patent the new technology. 

This is especially so in the case of product inventions, that is, new products 

that were a very important part of technological progress.3 

There are other reasons to suppose markets might matter. One of these is 

scale. Industrialisation is greatly associated with scale, but the point is more 

directly related to technological progress as well. The returns on process inno-

                                                 
1
 D.C. North, Structure and change in economic history, pp 164–5, hints at this complementarity 
and substitutability. The point is reiterated in D.C. North, ‘Markets’ in J. Mokyr (ed.), The Ox-
ford encyclopedia of economic history vol. 3 (Oxford 2003), pp 435–6, where it is in fact directly 
related to innovation in the Netherlands and later in England. 
2
 Considerations on available markets are also echoed in Davids, ‘Shifts of technological leader-

ship’, pp 343–5 which argues for a strong trade network as a necessary condition for technologi-
cal leadership.  
3
 M. Berg, ‘From imitation to invention: creating commodities in eighteenth-century Britain’ in 

Economic history review 55 (2002), pp 1–30. 
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vations are significantly larger if they apply to great quantities . Like a hammer 

is not developed to hit one nail, a sawing mill is not made to make one plank 

nor a flying shuttle for a single piece of cloth.4 

Finally, it once more worth remembering Smith’s dictum on specialisation 

and the extent of the market. In an early modern world in which most techno-

logical progress was not yet the result of a systematic search for it, learning-by-

doing becomes very important. In this process, the amount of time spent pro-

ducing something increases the chances of improving the production process.5 

In that case, specialisation matters, as it allows more attention and time of one 

person to one part of the production process.6 Obviously, scale of production 

would matter in this mechanism as well.  

In an investigation of markets, the potential minefield of demand-led 

growth looms large. Especially, the danger of macro-economic circular reason-

ing is present. If demand causes growth, the origin of increased demand needs 

explaining, which in turn should probably be sought in growth itself. Joel Mo-

kyr argued years back that the cause of growth in eighteenth and nineteenth 

century Britain should instead be sought in a ‘wave of gadgets’.7 This still leaves 

something important to explain – the entire subject of this thesis, in fact. In 

this explanation an entrepreneurial perspective is warranted. As discussed 

previously, to an entrepreneur, the markets for his produce must have mat-

tered in his considerations.8 

There is, then, more to it than Mokyr’s interpretation. It is important to dis-

tinguish between on the one hand demand as an engine of long term growth – 

as a dynamic process – and on the other hand the available markets as a con-

sideration of economic agents. Also crucially important is the questionable 

assumption of full resource employment. Furthermore, other sources of in-

creasing demand are not precluded on the ground of tautology. Especially 

changes not caused by a process of growth, such as changes in the composition 

of demand, changes in the preferences of consumers, or extra-economic 

events, like changing international relations. In short, exogenous changes in 

rise, stagnation or fall in demand are especially important when considering 

markets. 

                                                 
4
 The hammer analogy is from Allyn Young, cited in P.A. David, Technical choice innovation and 

economic growth: essays on American and British experience in the nineteenth century (London 
1975), p 6. 
5
 On the mechanisms of learning-by-doing, see Lucas, Lectures on economic growth, pp 81–96. 

Considering the conclusions of chapter 2 & 5 that formal schooling and outside ideas communi-
cated to possible investors are not satisfying explanations, learning-by-doing seems a possibility 
as the locus of early modern technological progress. 
6
 Davids, ‘Shifts of technological leadership’, p 344. 
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(1977), pp 97–118.  
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This chapter first looks at home markets and their development concerning 

size, consumer behaviour, and various exogenous changes. Next, foreign mar-

kets will be discussed. They will be considered less extensively than home mar-

kets as there is no room to consider every aspect for every market. 

 

Home markets 

 

In the era of mercantilism with its prohibitive tariffs on many products and 

precarious trade routes, home markets were of the upmost importance for any 

economy. This is aptly demonstrated by British sugar trade. The sugar of the 

British colonies in the West was not competitive with French sugar, yet the do-

mestic market alone could sustain a growth in the trade of four per cent per 

year over the period 1700–75.9 Clearly, it mattered a great deal for an entrepre-

neur whether there were enough people nearby that were able and willing to 

buy their products. 

First to be considered are demographic developments. Obviously, more 

people meant more potential customers. Whether more people actually meant 

there were more customers depended greatly upon whether the growth in po-

pulation did not erode their purchasing power through Malthusian checks. 

This is a point that shall be taken up later. 

 

 Netherlands 
England & 

Wales 
Britain  

1600 1 500 4 400 5 400 

1650 1 900 5 600 6 600 

1700 1 900 5 400 6 400 

1750 1 900 6 100 7 400 

1800 2 100 9 200 10 800 

 

Table 6.1. Estimates of population in the Netherlands and Britain, 1600–1800 (in 

thousands).10 

 

Demographic developments in the two countries are shown in table 6.1. Unfor-

tunately, detailed studies like the ones undertaken for England by Wrigley and 

                                                 
9
 C.K. Harley, ‘Trade: discovery, mercantilism and technology’ in R.C. Floud & P. Johnson (eds), 

The Cambridge economic history of modern Britain, vol 1: industrialisation: 1700–1860 (Cam-
bridge 2004), p 183. 
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 Source: De Vries, European urbanization, pp 36–7, in turn based on R.S. Schofield & E.A. Wrig-
ley, The population history of England 1541–1871 (Cambridge, MA 1981).& J.A. Faber & al, ‘Popula-
tion changes and economic development in the northern Netherlands’ in A.A.G. bijdragen 12 
(1965), pp 47–110, which for the sake of consistency are the same sources of population develop-
ments used elsewhere in this paper. It is however worth noting that there are new estimates for 
England in E.A. Wrigley & al, English population history from family reconstitution, 1580–1837 
(Cambridge 1997) which are a few hundred thousands higher across the board. 
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Schofield are lacking for the Netherlands. As such, we confine ourselves to esti-

mates of long term developments in the population. Nonetheless, unsurpris-

ing trends and magnitudes can be discerned. Considering size, it is obvious 

that British markets were always larger than their Dutch counterparts. The 

millions of Scotsmen and Irishmen complicate the picture somewhat. These 

were merged to make up Britain only in 1707 and 1801 respectively. Though all 

three were closely related economies before these moments, only Scotland has 

been considered to be part of the British market in this thesis, in light of the 

dates of union and the poverty of Ireland. It is worth remembering however, 

that the seventeenth century British market was smaller and accordingly grew 

more due to exogenous events than is reflected in the figures. Dutch popula-

tion grew strongly over the course of the seventeenth century, by as much as 27 

per cent. Over the same period British population grew by 19 per cent. In this 

aspect, the home market was becoming comparatively more relevant for a 

Dutch producer compared to an English one. These trends reversed in the 

eighteenth century. Dutch population growth stagnated whereas British 

growth exploded. Even when one does not incorporate the market expansion 

brought about by the Act of the Union, population grew by 70 per cent. The 

eighteenth century was when Britain experienced a population surge unmat-

ched anywhere on the continent.11 

As mentioned before, increases in market size cannot have been relevant if 

these increases in turn eroded purchasing power. The classical argument of 

Malthus and Ricardo in this respect especially applies to agriculture, where di-

minishing returns to land were always just around the corner, implying that 

output of these necessities could not keep pace with the population, in turn 

raising prices and diminishing purchasing power. Such mechanisms are not 

necessarily at work in already internationalised economies, so it is worthwhile 

to look at developments in purchasing power. 

The most obvious way of examining purchasing power is with real wages, 

which express how much a nominal wage could buy. Real wage series are open 

to considerable debate, especially about the component of consumers price 

indices.12 Here, Robert Allen’s comparison of real wages in his ‘Great diver-

gence in European wages and prices’ paper has been chosen as a starting point 

on the merits of consistency across a variety of European countries, thorough-

ness in the construction of price indices, and the expression of real wages in 

welfare ratios. The latter express how far a given wage lifted its earner above 

subsistence, with a ratio of one representing the ability to buy the goods neces-

sary to subsist. This is of interest to us because it can show whether people had 

                                                 
11
 E.A. Wrigley, ‘British population during the “long” eighteenth century, 1680–1840’ in R.C. 

Floud & P. Johnson (eds), The Cambridge economic history of modern Britain, vol 1: industrialisa-
tion: 1700–1860 (Cambridge 2004), pp 94. 
12

 See for example a contention concerning these in a comparison of Britain and the Netherlands 
in Van Zanden, ‘“Revolt of the early modernists”’, pp 625–31. 
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room for consumption of other goods which are more readily associated with 

technological progress than necessities are.13 

A further question is how representative the series of construction wages in 

the two capitals were for the rest of the economy. Ideally, such series would 

include many more places and occupations. The latter of these ideals is hin-

dered by the concentration of wage studies on construction wages. Compari-

sons with wages outside construction and cities have however confirmed that 

the developments in wages were similar.14 This means that the developments in 

markets were at least similar to the trends shown here. Finally, it should be re-

membered that the bias due to the location and professions was one shared by 

both series. Insofar as the place of these top heavy cities in the economy was 

similar, so should the wages be. 

 

 
 

Figure 6.1. Welfare ratios for unskilled labourers in Amsterdam and London, 

1600–1800.15 

 

Figure 6.1 shows the welfare ratios of unskilled labourers. The first thing worth 

mentioning is that both ratios were above one for most of the time. Even un-

skilled labourers could generally spend their money on other things than ne-

cessities. This is in stark contrast to many other countries in Europe, or the 

world for that matter.16 Discernable as well are the different trends. Amsterdam 

welfare ratios were somewhat higher for most of the seventeenth century, a 

                                                 
13

 Allen, ‘Great divergence in European wages and prices’, pp 424–7. 
14

 Ibid., p 414; & Van Zanden, ‘“Revolt of the early modernists”’, pp 622–5. 
15

 Source: www.nuff.ox.ac.uk/General/Members/homepage.aspx?nuffid=ALLERC00 (June 2007), 
containing the updated data underlying Allen’s ‘Great divergence’ paper on. 
16

 For real wages in a global perspective see R.C. Allen & al,, ‘Wages, prices, and living standards 
in China, Japan, and Europe, 1738–1925’ Working paper (2005), pp 59–60. 
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position attained in the sixteenth and early seventeenth century. After the turn 

of the century, London welfare ratios were more often higher than those in 

Amsterdam. Overall though, both economies had similar wages. 

 

 
 

Figure 6.2. Welfare ratios for skilled labourers in Amsterdam and London, 1600–

1800.17 

 

Figure 6.2 shows welfare ratios of skilled labourers. These are more important 

for the present discussion, as their higher wages were more likely to make 

them serious consumers. This is reflected in the welfare ratios fluctuating 

around two most of the time. They never dipped below one. Real wages in 

London and Amsterdam were again both high for European standards. As 

trends are concerned, it is most surprising that in contrast to unskilled wages, 

the periods of greater welfare in Amsterdam are less frequent, especially at the 

end of the seventeenth century – skilled workers in London generally had 

more to spend. 

Returning now to the question of population growth and lack of growth in 

aggregate purchasing power, the relation seems superficially confirmed in 

figures 6.1, 6.2 2 and table 6.1. Periods of strong population growth such as 

1600–50 in the Netherlands or 1750–1800 in Britain are the same periods in 

which real wages were dropping. Does this mean that the total value of the 

market dropped as well? It is possible to crudely construct such developments 

from the data available here to try and get an answer. 
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 Source: as figure 6.1. 
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Figure 6.3. Trends in aggregate welfare ratios in the Netherlands & Britain, 

1600–1800.18 

 

This has been done in figure 6.3. Equally weighted welfare ratios of skilled and 

unskilled workers have been multiplied with linear estimates of population 

growth. By combining welfare ratios with the developments in population, a 

difference can be obtained which crudely represents net disposable income. 

This excess purchasing power has been plotted in figure 6.4. 

 

 
 

Figure 6.4. Aggregate net disposable income in the Netherlands & Britain, 1600–

1800.19 

                                                 
18

 Source: as figure 6.1. & De Vries, European urbanization, pp 36–7. 
19

 Source: as figure 6.3. 
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The two figures lead to a starting point on the size of the markets to start the 

discussion of developments therein. Again, it comes as no surprise that overall 

the British market was larger than the Dutch one. And although the difference 

in size was still remarkably small at the beginning of the seventeenth century, 

the British home market started growing after that, due to population growth 

that was not fully eroded by real wages. This process was already well under-

way at the start of the eighteenth century. The size of the Dutch home market 

on the other hand remained more or less constant over the entire period, with 

a very small peak at the end of the seventeenth century. What must now be 

taken up are exogenous changes that would have influenced these trends in 

ways not visible in figure 6.4. 

A first possible development that could have influenced the size of markets 

was a household’s decision between leisure & work and self-sufficiency & mar-

ket dependence. A decision to work more and buy goods instead of produce 

them for own consumption would increase the size of the market. That such a 

decision was made is testified by what we know of the consumption behaviour 

of wide parts of the population. This development can be observed in both 

Britain and the Netherlands. For example, Friesian farmers gradually obtained 

more market goods in the period 1550–1750.20 As for Britain, though the claims 

of consumer revolutions are overdrawn, evidence from probate inventories 

leaves little doubt that over the eighteenth century and even earlier, house-

holds possessed more goods.21 

Another development that is especially significant for the early modern pe-

riod is to what extent these markets were integrated. In an economy that was 

often still highly fragmented by poor transportation and internal tariffs, only 

part of the market might feature in any decision on technological progress. Es-

pecially transportation costs were very important in early modern times, as the 

poor infrastructure meant that they could make up a substantial part of the 

total costs. 

Being a fairly small river delta and an island respectively, the Netherlands 

and Britain both had good access to waterways, the cheapest available form of 

transport of the period. In the Netherlands, the possibilities of coastal ship-

ping were widened by the improvement of harbours in the period 1570–1620. 

There was an extensive inland system of canals as well and in the period 1630–

                                                 
20

 J. de Vries, ‘Between purchasing power and the world of goods: understanding the household 
economy in early modern Europe’ in J. Brewer & R.S. Porter (eds), Consumption and the world of 
goods (London & New York 1993), pp 100 ff on Dutch consumption and the decisions of the 
household.85–132 
21

 The claim of a consumer revolution is in N. MacKendrick, J. Brewer & J.H. Plumb, The birth of 
a consumer society: the commercialization of eighteenth century Britian (London 1982), pp 9–33. 
For a more recent and balanced view see for example M. Berg, ‘Consumption in eighteenth- and 
early nineteenth-century Britain’ in R.C. Floud & P. Johnson (eds), The Cambridge economic his-
tory of modern Britain, vol 1: industrialisation: 1700–1860 (Cambridge 2004), pp 357–87. 
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1665 these and other waterways were strongly improved, though no new ones 

were made. However, cities clinging to their old rights – which were often their 

economic livelihood – stopped this excellent transport system from being used 

for freight transport as much as it could have been. It was thus primarily used 

for transport of passengers, mail, and packages, but not bulk. The exceptions 

to this rule were the canals constructed for the exploitation of the peat fields in 

the north-eastern provinces of the Netherlands. Outside waterways little was 

done to improve transportation. For example, few paved roads of more than a 

few kilometres were constructed before well into the nineteenth century. The 

integration of the market was further hindered by the tariffs and tolls the cities 

of the Netherlands could continued to levy thanks to their strong positions vis-

à-vis the central government. These shortcomings should however not distract 

from the fact that the Netherlands possessed one of the most integrated mar-

kets of the time. The many waterways provided a system that was very wide-

spread and did not leave many places without access to it.22 

Transport in Britain was not in the same good position in the seventeenth 

century. Coastal shipping was already an effective and important part of the 

system at this point, but inlands there were only scant improvements over na-

ture. Some waterway improvement only started at the end of the seventeenth 

century onwards, but canal building did not get seriously underway until the 

1770s.23 The system of roads in Britain on the other hand was becoming fairly 

advanced. Since the institutional arrangements of the turnpike trusts in 1663, 

paved roads were being built and maintained effectively, albeit at the price of 

tolls.24 

Overall it is probably a fair assessment to say that Dutch system was already 

highly advanced in the sixteenth century. That position was maintained and 

even improved in the first half of the seventeenth century. Over the course of 

the eighteenth century however, British transport and market integration 

caught up and overtook, especially thanks to the growing system of roads and 

lack of internal trade barriers. As such, the trends in markets of figure 6.4 

should probably show a steeper trend for the Netherlands in the first half of 

the seventeenth century and for Britain over the eighteenth. This last amend-

ment to the trend reinforces the judgement that markets were becoming more 

significant for a British entrepreneur in the eighteenth century. 

                                                 
22

 J. De Vries, ‘Barges and capitalism: passenger transportation in the Dutch economy, 1632–1839’ 
in A.A.G. Bijdragen 21 (1978), pp 56–72; De Vries & Van der Woude, Nederland 1500–1815, pp 52–
60, 213–31.The integration of the Dutch markets is further defended there by the exceptionally 
high correlation of grain prices (p 218). 
23

 S. Ville, ‘Transport’ in R.C. Floud & P. Johnson (eds), The Cambridge economic history of mod-
ern Britain, vol 1: industrialisation: 1700–1860 (Cambridge 2004), pp 299–301. 
24

 R. Szostak, The role of transportation in the Industrial Revolution: a comparison of England 
and France (Montreal & Kingston 1991), pp 54–78, further arguing that roads were an important 
complement to waterways. 
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A further issue affecting developments in market size was urbanisation. It 

helped expand markets as its inhabitants were generally more dependent on 

them for at least agricultural goods, but also other goods as cities specialised in 

particular trades. Cities were furthermore generally better integrated into the 

infrastructure than rural areas were in order to sustain the commercialisation 

of life in the cities. 

 

 
 

Figure 6.5. Urban percentage of total population in Britain and the Netherlands, 

1500–1800.25 

 

Figure 6.5 shows developments in urbanisation. Dutch population was more 

concentrated in the cities over the entire period, by a considerable margin. 

Effective market sizes would thus have been closer than figure 6.4 suggests. 

Furthermore, the seventeenth century saw a strong rise in urbanisation. This 

however turned into decline in the eighteenth, while at the same time Britain’s 

was steadily gaining. The Netherlands would thus have known market expan-

sion over the seventeenth century due to urbanisation, while Britain did so in 

the eighteenth. 

All in all, the developments in markets are a complex matter that cannot be 

done justice in the available space. The overall picture that emerges nonethe-

less allows for a few basic observations. First, it was quantitatively confirmed 

that British markets were always significantly larger than the Dutch ones, 

though this was not as big a difference in the early seventeenth century as 

might be expected. Various exogenous changes that made for Dutch market 

expansion in sixteenth and seventeenth centuries compensated for some of the 

difference that remained. These developments however stagnated and some-

                                                 
25

 Source: De Vries, European urbanization, p 39. 
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times even declined in the eighteenth, while at the same time similar develop-

ments got seriously underway in Britain, which brought the potential that was 

always present in the bigger country to the fore. 

 

Foreign markets 

 

It has been mentioned how important domestic markets could be in a mercan-

tilist age. The magnitude and development of the Dutch home market might 

have meant that foreign markets were however always an important considera-

tion for a Dutch entrepreneur and that they gained in importance to them. To 

these markets our attention shall now turn. 

The discussion of home markets that went before was not complete. Even 

this incomplete approach can however not be applied to foreign markets. Dis-

cussing all of the issues above for even only the most important foreign mar-

kets is obviously not an option in this limited space. Such an important issue 

can therefore unfortunately not receive the detailed attention it deserves. This 

section shall only briefly consider developments in international trade from a 

political point of view, developments in the structure and composition of 

trade, and some estimates of total trade to complement these developments. 

This limited discussion is a shame, as the home market developments led to 

the suspicion that the Dutch were very dependent on foreign markets. 

The Europe in which the Netherlands rose to prominence was one that was 

preoccupied with religious strife following the Reformation, such as the Thirty 

Years’ War (1618–48) and the civil wars and riots in France (1559–98). The 

Dutch war with Spain was a curious one in that there were few limitations on 

trade because of it. Spain depended on Dutch trade for its war supplies. The 

rivals that emerged after the religious wars were settled at the Peace of West-

phalia would however be very different. France, Britain, and almost every other 

European nation at some point started to engage in mercantilist policies, many 

of these aimed at Dutch traders. Most notable of these was the closing of do-

mestic markets by means of prohibitive tariffs for most goods that could some-

how be produced at home. This meant for example that the French markets 

were effectively closed off for many Dutch goods. The British Navigation Acts 

are another example of mercantilist policy that reduced the Dutch role in the 

European and Atlantic economy. The wars the French and British undertook 

against the Netherlands are an extreme continuation of these policies.26 Mar-

kets that did remain in Dutch hands were the German states that were affected 

by the natural monopoly of the Netherlands on trade over the Rhine. The frag-

mentation of this market and the various tolls and tariffs imposed by Dutch 

                                                 
26

 P.K. O’Brien, ‘Mercantilism and imperialism in the rise and decline of the Dutch and British 
economies’ in Economist 148 (2000), pp 469–501 
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themselves along the way meant this could not be as important a market as for 

example the British and the French ones.27 

 

 Netherlands 
Britain 

(Harley) 

Britain 

(Engerman) 

1650 100 — — 

1699–1701 — 100 100 

1720 75 — — 

1760 — — 218 

1770 83 — — 

1772–4 — 222 — 

1780 — — 229 

 

Table 6.3. Indies of exports out of the Netherlands and Britain, 1650–1780.28 

 

Table 6.3 shows the consequences of some of these political developments. 

After the Netherlands were at the height of their power right after the peace of 

Westphalia, trade started declining, despite overall growth in European trade. 

Whether such a decline was only relative or absolute is a debatable issue.29 

Dutch estimates are not accurate enough to resolve this issue. British trends 

represent a familiar story. Supported by a strong navy foreign trade kept ex-

panding to become the biggest trading nation in the world in the eighteenth 

century and beyond. 

Questions on absolute or relative decline aside, what did undisputedly hap-

pen with Dutch trade was that the structure and composition of it changed 

from the second half of the seventeenth century onwards. The old pattern of 

trading in European bulk and manufactures gave way to the colonial trade. 

This was a logical consequence of the mercantilist policies that wished to pro-

tect domestic production. The growing colonial trade was one of luxury goods. 

These were imported from the colonies and re-exported throughout Europe. 

This was a slow development, yet a far reaching change from the older trades 

that included manufactures. 

The growing importance of the trade on the East and the West was to some 

extent a pan-European phenomenon. The Dutch differed from Britain in one 

crucial aspect however. Dutch trade in the Atlantic economy was by and large a 

                                                 
27

 De Vries & Van der Woude, Nederland 1500–1815, p 403. 
28

 Source: Britain: Harley, ‘Trade: discovery, mercantilism and technology’, p 177; S.L. Engerman, 
‘Mercantilism and overseas trade, 1700–1800’ in R.C. Floud & D.N. McCloskey (eds), The econo-
mic history of Britain since 1700, 2nd edition (Cambridge 1994), p 189; Netherlands: De Vries & 
Van der Woude, Nederland 1500–1815, p 577;  
29

 J.P.B Jonker & K.E. Sluyterman, Thuis op de wereldmarkt: Nederlandse handelshuizen door de 
eeuwen heen (Den Haag 2000), pp 81 ff for example argue for relative decline, whereas De Vries & 
Van der Woude, Nederland 1500–1815, pp 479 ff argue for absolute decline. 
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failure, especially compared to the successes in the East Indies. Efforts to build 

a strong colonial economy by taking Brazil from the Portuguese were a failure. 

Replacing this trade in turn by supplying the colonial empires of Spain, France, 

and Britain was not to be successful in the long run as mercantilist policies 

took hold. In the end, the Dutch were dependent on their colonies, like Surina-

me and the Antilles. Though these allowed for some growth and should thus 

not be easily dismissed, it is clear that these were a small foundation for trade 

compared to the British and French colonies. Their trade accordingly grew 

much faster.30 From 1675 onwards, the Dutch were overtaken and continued to 

fall behind more. The reason for this comparative failure lies in the ability of 

other European powers to practice their mercantilist policies in the West.31 The 

failure in the Atlantic economy was an unfortunate one, as the triangular trade 

featuring manufactured goods for exports and the import of raw materials that 

could be processed was a potential field for technological progress. Further-

more, it were the markets in the Americas that would turn out to become very 

important. It was one of the few colonies Europe created that actually could 

buy their goods. 

In sum, the best that can be said of the Dutch trade on foreign markets over 

the eighteenth century was that it maintained a high absolute level in face of 

difficult conditions. However, it is quite likely the level in fact declined. More 

important were other changes in the composition and structure of trade. Co-

lonial goods were becoming more and more important and trade in manufac-

tured goods in Europe declined. The colonial goods were however not those 

associated with technological progress. The sort of markets Dutch trade was 

serving ever more would not have seemed appealing to a potential entrepre-

neur in a field where progress might be expected. The Atlantic part of the co-

lonial trade that might have held such promise, was one in which the Dutch 

never gained a strong foothold vis-à-vis their Atlantic partners. These devel-

opments are strongly contrasted to the British experience over the eighteenth 

century. Its grip on foreign markets got stronger. And even though the colonial 

trade became more important there as well, trade with Europe in domestic 

goods was still increasing absolutely. Furthermore, in Britain’s colonial trade, 

the Atlantic colonies did feature heavily.32 The colonies of the Dutch on the 

other hand, were not likely to exert great demand. Java, arguably the most im-

                                                 
30

 Ibid., pp 538–55, especially pp 551 & 553. 
31

 P.C. Emmer, ‘“Jesus Christ was good but trade was better”: an overview of the transit trade of 
the Dutch Antilles’ in P.C. Emmer, The Dutch in the Atlantic economy, 1580–1880: trade, slavery 
and emancipation (Aldershot 1998), pp 91–4, 107. 
32

 C.K. Harley, ‘Foreign trade: comparative advantage and performance’ in R.C. Floud & D.N. 
McCloskey (eds), The economic history of Britain since 1700, 2nd edition (Cambridge 1994), p 
178. 
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portant of these, was much harder to reach and at least three times poorer 

than the Netherlands.33 

The change of the centuries did little to improve foreign trade for the Neth-

erlands. The great unrest of those years saw to that. It should however be noted 

that there was no further decline of the average trade volume, but there were 

great fluctuations. For example, the failure in the Fourth Anglo-Dutch War 

allowed the naval blockade of Amsterdam, yet this was only a temporary set-

back. Similarly, the French Revolution and the Napoleonic Wars caused a con-

stant shift in which markets were accessible to the Dutch.34 However, what all 

this unrest did cause, was added uncertainty. No entrepreneur could reasona-

bly feel secure about where he might sell his produce outside of the Nether-

lands. Furthermore, anyone willing to take substantial risks for greater profits 

could now find these in the less secure business of shipping under the constant 

threat of war. Mercantilism is sometimes held to have ended at the congress of 

Vienna.35 Yet this congress no way marked the end of protectionism. Only 

when the now undisputable dominant Britain started to promote free trade in 

the 1840s, with the repeal of the Corn Laws (1845) and Navigation Acts (1848), 

did markets really start to open up and did added possibilities arise for Dutch 

entrepreneurs searching for returns in technologically advanced production. 

 

Concluding remarks 

 

The Dutch domestic market was stagnating from the late seventeenth century 

onwards, after a period of substantial market integration. At the same time, 

the English market was becoming more integrated, even surpassing the earlier 

Dutch achievements, as can for example be observed in the construction of a 

road network. In part due to such exogenous changes, the British home market 

was starting to live up to its potential. 

That the Dutch were overtaken by the British as the foremost trading nation 

is a familiar story. Whether Dutch trade also declined absolutely is a question 

that cannot yet be answered. That Dutch trade was structurally changing and 

moving away from the trade in bulk and manufactures is however clear. Fur-

thermore, the feeling that trade was stagnating was widespread in the eight-

eenth century Netherlands. Anyone considering the possible payoffs to a high-

risk, innovative venture with all its uncertainties, would have been likely to feel 
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 J.L. van Zanden, ‘Rich and poor before the Industrial Revolution: a comparison between Java 
and the Netherlands at the beginning of the 19th century’ in Explorations in economic history 40 
(2003), pp 1–23. The similar real wages were of little effect in international purchasing power. 
34

 Van Riel & Van Zanden, Strictures of inheritance, pp 38, 66–9. 
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 O'Brien, ‘Mercantilism and imperialism’, p 469. 
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somewhat uncertain about the ability to sell enough produce. This fits with a 

general pessimistic mood amongst the Dutch elite.36 

Whether the British economy of the eighteenth nineteenth century ‘depen-

ded on trade’ is a long-standing debate that is intertwined with the standard of 

living debate through the question whether the British home market could 

support growing output.37 As the optimist position gained ground, so did the 

idea that home markets were more important than foreign ones.38 Such con-

clusions are more apt for Britain than they are for the Netherlands, as the for-

mer could depend on their large and growing home market, whereas the latter 

would have difficulty doing so, as its markets were small and stagnating. Reme-

dying this by enthusiastically joining the mercantilist game and imposing pro-

hibitive tariffs to protect the home market would have been an exercise in futil-

ity for the Netherlands. It was simply not large enough to gain much from it. 

Furthermore, the elite of the Netherlands was still too attached to the idea of 

trade through the stapelmarkt to even seriously contemplate it.39 The linkages 

of trade to many other sectors of the economy also made this something of an 

unrealistic option  

One difficulty of this argument that has not yet been taken up is the ques-

tion of what is the threshold of a sufficient market for an entrepreneur. Unfor-

tunately, it is only possible to answer this question for individual ventures and 

even then it is not a straightforward answer, complicated as it is by many un-

certainties, psychological factors, and the danger of post hoc reasoning – the 

fact that something seems obviously superior and profitable today does not 

mean it did so beforehand. However, the odds that any given market was 

deemed sufficiently large were of course larger in Britain, as has hopefully been 

demonstrated by this chapter. Furthermore, the growth dynamics must have 

enforced such judgements among entrepreneurs. Britons felt they were pro-

gressing and would have been (over)confident in their ability to succeed. 
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 That the Dutch elite was concerned with such long term trends is supported by discussion 
surrounding the learned societies of chapters 4 and 5. The decline of trade and wealth was a 
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7 

 

CONCLUSIONS 

 

This thesis has attempted to explain the difference in technological progress 

and the associated change in technological leadership that arose between Brit-

ain and the Netherlands in the eighteenth century. Having in the past chapters 

considered various possible causal factors related to technological progress, it 

is now time to bring these factors together. Which have turned out to explain 

the differences between Britain and the Netherlands and which have not? 

What can be speculated to have been be the ultimate cause behind the devel-

opments? 

Before thus attempting at a complete picture of the causal mechanisms wor-

king at British and Dutch technological progress, the most important observa-

tions and conclusions of the preceding chapters will be consolidated. 

 

The first chapter introduced the subject. Though technological progress ulti-

mately depended on propositional knowledge, the easy diffusion of such 

knowledge throughout Europe suggested that an investigation of what caused 

its implementation would be more fruitful than finding out where such know-

ledge itself came from. The British and Dutch economies of the eighteenth 

century were chosen as the cases for a comparison because they were excep-

tionally developed and commercialised economies that nonetheless showed 

significant divergence in technological progress. A comparison was judged a 

useful approach because it may be able to give a more parsimonious explana-

tion. Though a complete picture is not possible, comprehensiveness was the 

motivation in the choice of the causal factors that were to be considered. 

The second chapter examined human capital as a condition for technologi-

cal progress. Using literacy as an indicator of formal education and the will-

ingness to invest in human capital, it was found that the Netherlands had a 

lead compared to Britain, though both countries had high levels when seen in 

a European or worldwide context. A further tentative finding was that formal 

education in Britain was more concentrated in the higher occupational classes, 

perhaps compensating for the lag with the Netherlands. Specific craft skills 

were very difficult to examine. Evidence of the teaching of such skills did not 

suggest a British lead. The possibility of divergent technological was an inter-
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esting possibility, but very likely needed an agent of lock-in to be a satisfactory 

explanation. 

The third chapter considered the role of vested interests and collective acti-

on groups. Such groups were found to be rationally opposed to certain forms of 

technological change and to be dependent on the political environment to be 

successful in their opposition. Being by far the most important example of 

these groups in the early modern period, the focus has been on craft guilds. It 

turned out that guilds were far more prevalent in the Netherlands than they 

were in Britain. Moreover, they had far less political opposition in the Nether-

lands, due to the decentralised nature of Dutch government. Though the Net-

herlands thus knew a far stronger corporative structure than Britain did, evi-

dence for a consistent conservative role of guilds was not overwhelming. A 

brief look at a specific case did suggest that they were a possible agent of lock-

in by defending their turf through political means in the face of economic ad-

versity instead of improving production. 

The fourth chapter looked into patent systems. Because technology is often 

expensive to develop, yet easy to appropriate, a patent system would be re-

quired so that sufficient rewards existed to allow the risk to be taken nonethe-

less. Differences between the two systems were generally only small in the 

eighteenth century. Both systems had substantial shortcomings that were 

gradually being fixed, with the Dutch having a system that was functioning 

longer and was accordingly more fine tuned. Both systems were lacking in the 

aspect of good patent specification, which in both systems was coming into 

strides at the end of the eighteenth century. Non government encouragement 

of invention was probably inconsequential. 

The availability of venture capital was scrutinised in the fifth chapter. With 

the Netherlands being the most capital-abundant nation of the eighteenth 

century and the centre of the financial world as well, the availability of mun-

dane capital could not be a cause, as was comparatively corroborated by an 

investigation of interest rates in their institutional context. The question then 

remained if there was any reason why this capital could not be put to used for 

the development and implementation of new technology. Especially the prox-

imity and understanding of potential investors to technology might have been 

important. As the foremost cultural and scientific organisation of the time, 

learned societies were investigated for such proximity, but it turned out that 

no less interest in science and technology or contact with the people repre-

senting this could be found in Dutch case as there could in the British. The 

same findings were made for places of higher learning. 

The subject of the sixth chapter were the markets available to entrepreneurs. 

The Netherlands had become a wealthy country in the seventeenth century 

and remained so in the eighteenth. However, it still had only a small market 

and the exogenous process of market integration had ground to a halt in the 
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eighteenth century. In contrast, the potentially larger British market was com-

ing together over the same period and was vigorously expanding its foreign 

markets. Lacking a large home market, the Netherlands were very dependent 

on foreign trade for its industrial and technological development, yet access to 

foreign markets was declining due to the mercantilist policies of other Euro-

pean nations. The composition of trade was also changing, with the Dutch 

starting to become more dependent on the colonial trade with the East. The 

result was that the markets available to a Dutch entrepreneur were smaller 

than they were relative to the seventeenth century and relative to those avail-

able to a British entrepreneur. 

 

In all cases, the British and Dutch economies were exceptional compared to 

the rest of Europe, as was already anticipated in the introduction. As both 

economies were part of a European core in the eighteenth century, the 

differences that could explain diverging technological progress were bound to 

be small. Only the markets available and the strength of the corporative struc-

ture showed differences that could have conceivably mattered. The differences 

between the other conditions were too small to explain the divergence. Human 

capital levels and the availability of venture capital were not sufficient condi-

tions, as they were strongly present in both societies. Well functioning patent 

systems were probably not even necessary, as the two systems had substantial 

shortcomings. The similarity of the British and the Dutch economy puts into 

perspective many proposed causes of technological progress. Due to the na-

ture of a paired comparison however, it has not been possible to exclude the 

possibility that these factors did matter in a conjunctural manner.  

The results lend themselves for some speculation about the bigger picture. 

As far as relations between the causal factors go, the possibly negative role of a 

strong corporative structure and the apparent irrelevance of human capital 

levels suggests the guilds were unlikely to be a positive factor. Furthermore, 

technological paths were considered a likely mechanism for technological di-

vergence. They however needed an agent of lock-in for which guilds were 

found to be a prime candidate. 

Another possible relations is the one between patent systems and markets. 

Patent systems were not found to be particularly effective institutions until late 

in the eighteenth century. Such weakness could be compensated through large 

markets in Britain, but this was less likely to be the case in the Netherlands. 

 

A final issue that needs addressing is one about cause and effect. The condi-

tions that have been found, regardless of their relevance in technological pro-

gress, did not come out of nothing. Arguable, for two such advanced econo-

mies it could be argued that something as general economic dynamism was the 

cause of this. To given an example of such an argument, guilds would have 
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inevitable declined due to the rise of more effective capitalist production proc-

esses and labour relations. In such an argument the factors that have been con-

sidered would not have been conditions to technological progress, but simply 

the consequences of a dynamic economy, as would technological progress it-

self have been. 

Leaving aside some empirical issues of such a teleological framework where-

in everything moves to greater efficiency, it is an explanation that only moves 

the question back. It is still not known where this dynamism in turn came 

from, or why it would have to lead to technological progress. Nor can such a 

teleological argument explain why the dynamism halted as it did in the Neth-

erlands. 

Furthermore, a more plausible explanation can be given that fits the obser-

vations of this thesis. Here it is speculated that the difference in political struc-

ture between the Netherlands and Britain was the ultimate cause behind these 

developments which in turn caused a divergence in technological progress. 

The causal factors that have turned to be relevant are strongly related to the 

state, whereas those that did not are substantially less so. 

With the strongly fragmented state in the Netherlands, collective action 

groups were facing a weaker opponent in the cities and provinces than they 

would have if they faced a more powerful Parliament or monarchy. In fact, a 

decentralised state’s agents (especially cities) might even have been dependent 

on the collaboration of intermediary groups like guilds to function at all. 

The state also had a role in the market problem. The fragmentations of the 

already small home market was caused by the various cities holding on to their 

rights. After decades of remarkable success, the troubles over public finance 

ultimately diminished the Dutch ability to go to war to protect trade, the only 

way foreign markets could be maintained in the mercantilist age. The ability of 

the government to lend on favourable terms could not go on compensating for 

this fragmentation of finance, as was becoming clear during the wars of the 

eighteenth century, culminating in the humiliations of the Fourth Anglo-

Dutch War and the French invasion. 

The factors considered far less relevant such as human capital levels and the 

availability of venture capital seem far less dependent on strong central gov-

ernment. Schooling was not a state affair in those days, not did the state fea-

ture in any of the institutions considered as places of proximity between tech-

nology and capital. The rise of the Dutch capital markets in turn might be bet-

ter described as the rise of the Amsterdam capital markets. 

Whether patents were dependent on the state is fairly ambiguous. After c. 

1650 they were issued by the provinces of the Netherlands instead of the States 

General, but it is questionable is this was a relevant change as the urban mar-

ket for the produce of inventions was overwhelmingly concentrated in the pro-

vince of Holland anyway. Furthermore, though patent systems were found to 
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be remarkably similar, it was nonetheless doubtful if they were of great use to 

inventors. Therefore, they might be classified as unnecessary instead of just 

insufficient. 

All in all, the deeper cause of a state fits the observed pattern of conditions 

to technological progress well. Today the state is expected to be involved in the 

issue of technological progress. For example, substantial investments into 

schooling and research come from the state. Yet even in times when the role of 

the state in the economy was supposed to be minimal, it appears to have made 

an indirect, yet substantial difference nonetheless. 
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