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Introduction
1.1

Motivation

In this dissertation I study the emergence, diffusion and impact of growthenhancing institutions by building on different strands of literature in economic growth theory, New Institutional Economics and Unified Growth
Theory. I introduce the dynamic interaction between geography, demographics and institutions that helps to explain the emergence and persistence of core-periphery clusters that drive economic growth. By now there
is a large consensus that institutions contribute to differences in economic
growth rates (Acemoglu et al., 2001; Greif, 2005; Acemoglu, 2009; Galor,
2011; Acemoglu and Robinson, 2012), but the mechanisms through which
they developed in interaction with demography and geography have been
relatively under-researched. In this dissertation I begin to open this ’black
box’.
In economics, welfare and economic growth are expressed using the
Gross Domestic Product (GDP) per capita.1 Due to the principle of compounding, small differences in economic growth rates, persisting over several decades, lead to large differences in the level of GDP and thus in the
standard of living between countries. This is precisely what was observed
over the last two centuries. Figure 1.1.1 shows the pattern of inequality
across the globe, using figures of annual GDP per capita in 2013. Each category contains one-eight of all the countries. This shows that equally many
countries have a GDP per capita in the range of 250 to 700 dollars (constant prices) as in the range of 41,300 to 105,400 US dollars. In 2013, the
1 The extent to which this is a good measure of welfare is discussed in the concluding
chapter.
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Figure 1.1.1: World inequality in GDP per capita
GDP per capita in 2013

Categories and number of countries
41300 -105400 dollars (21)
15250 - 41300 dollars (21)
8600 -15250 dollars (21)
5450 - 8600 dollars (21)
3200 - 5450 dollars (20)
1450 - 3200 dollars (21)
700 - 1450 dollars (21)
250 - 700 dollars (22)

country with the lowest GDP per capita was Burundi, with income per inhabitant at 244 dollars per year, while Luxembourg was at the other end of
the scale with 105,447 dollars. The ratio of the richest to the poorest country in 2013 is thus 432. Galor (2011) reports that when comparing supranational regions, the ratio of richest (Western Offshoots) to poorest (Africa)
has increased from 3:1 in the year 1820 to 18:1 in the year 2000. Based on my
calculations, this ratio is now approximately 22:1. It is clear that worldwide
inequality has increased dramatically since the beginning of the nineteenth
century.2 This growing inequality is a consequence of the two centuries of
sustained economic growth in the leading regions, since the rich get richer
and the poor stay poor. The topic of growing inequality has regained the
attention of the wider public through the works of Piketty (2014), who argues that the accumulation and unequal distribution of capital in the era
of modern economic growth is the main driving force behind the growing
gap between rich and poor.
Economists have addressed the question "Why are some people rich
and others poor?" throughout the history of economic thought, going as
far back as Smith (1776). The literature has since then developed several
hypotheses on the fundamentals of growth and inequality. In figure 1.1.2,
I cluster these hypotheses under the headings Geography, Institutions and
Demography. The links between geography and economic performance (A)
were explored by, e.g., Diamond (1997) and Sachs (2005). This literature argues that biogeographic (initial) conditions still determine to a large extent
the economic fates of people, although the focus has shifted from direct
2 This is in fact the case regardless of the exact variable taken (GDP per capita, wealth
levels, broader concepts of welfare) and the level of aggregation that is studied.
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Figure 1.1.2: The dynamic interaction between geography, people and institutions

effects of geography on welfare to indirect links. The links between demographics and economic growth (C) were explored as far back as Malthus
(1798), and still features prominently in the work of, e.g., Galor and Weil
(1999) and Galor and Moav (2007). In this literature, the interaction between population (growth) and economic development is key in understanding the transition from Malthusian Stagnation to Modern Economic
Growth. Under Malthusian dynamics, all technology gains are translated
into a larger population rather than into gains in per capita income. Therefore a demographic transition was needed for the onset of sustained economic growth. Finally, such authors as Coase (1960), North (1991) and Rodrik (2004) have emphasized the role of institutions as a third fundamental
cause of economic growth and prosperity (link B). More recent empirical
work by Acemoglu et al. (2001), Sokoloff and Engerman (2002) and Nunn
(2008) supports this view.
In this dissertation, I take an integrative multidisciplinary approach, explicitly recognizing and analyzing the interactions between demographic
characteristics of a society (population density, size and composition), its
institutional dynamics and the (bio)geographic initial conditions and geography of the area it resides in (links D, E and F). I propose that prime institu-
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tions such as property rights and contract enforcement emerge in response
to geographic initial conditions, respectively a favorable climate for agriculture, in isolated societies. Subsequently these institutions co-evolve with
demographic developments - higher population density requiring more sophisticated institutions enabling further specialization, higher income and
population growth. Improvements in communication and transport technologies then cause an intensification of contact between societies in the
form of communication, trade, migration and conquest, especially since
the 16th century, which helps to spread these institutions. This historic interaction between population, institutions and geography helps to explain
much of the modern geographic pattern of economic activity (Putterman
and Weil, 2010).
An ongoing process of globalization, however, does not imply that in
the future "the world is flat" (Florida, 2005; Friedman, 2005) and that all
regions in the world will converge to the same set of institutions and corresponding levels of economic prosperity. Instead, the evidence in economic
geography suggests that even in highly developed economies spatial specialization persists (Florida, 2005; Brakman and Marrewijk, 2008; Christopherson and Martin, 2008) and that core cities operate under a different
set of ’rules of the game’ than rural, peripheral areas. To help understand
the distribution of economic activity at a more fundamental level, I analyze
the emergence, diffusion and impact of institutions as reflected in spatial
patterns of economic activity. This dissertation is structured in three research papers in three chapters. A first paper addresses how a demand for
complex institutions may emerge endogenously. A second paper zooms in
on the (historical) diffusion of such an institution through contact. A third
paper links contemporary spatial patterns of economic performance to entrepreneurial activity and studies whether this relationship is moderated
by differences in the quality of latent institutional ’ecosystems’. The chapters build on each other but can also be read as individual papers. Therefore
some repetition may occur in the introduction and theory sections.

1.2

Natural selection in economic theory

A large part of this dissertation has an evolutionary perspective. The story
of the development of institutions and the consequences for differences in
welfare today is a story of evolution. The tracing of lineages reveals that
all human populations descend from a single small group of individuals
in Africa, and that as soon as this group split up into small bands migrat-
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ing and adapting to different environments, they began to develop new
social institutions and more complex forms of social organization. This
new social behavior was not only a cultural but also a biological change, as
modern humans developed more cognitive power than their ancestors as
their brains grew in size. I feel that studying these endogenous, dynamic
processes can only be done with the acknowledgement that evolutionary
forces play a role and that competition is the selecting mechanism, whether
the evolutionary process is cultural or biological or a combination of those
two. However, I do not wish to fall victim to evolutionary or geographic
determinism. The mechanisms that lead to differences in economic growth
are influenced by geographic factors (including location, climate, the distribution of plant and animal species, soil type and topography) and nongeographic factors, subsumed under the term culture, history or institutions, and even by decisions of individual people. Many examples, such as
the economic divide between North and South Korea, illustrate how places
with the same biogeographical initial conditions can experience hugely different paths of development.
The aim of this dissertation is to analyze the global mechanisms through
which the three main factors of interest —geography, demography and institutions —interact and determine economic outcomes. However, I also
show where these global mechanisms still leave room for heterogeneous
development, as a deterministic theory does not serve the purpose of describing the observed variety of outcomes.
In a sense this perspective does not differ from the original doctrine of
Darwin, as Neo-Darwinism argues that this doctrine can explain the "varied and often puzzling facts of evolution: the different types and degrees of
adaptation; the (geologically speaking) rapid transformation of some types
side by side with the unchanged persistence of others; the coexistence of
lower and higher forms; the succession of constantly more improved types;
extinction; the facts of geographical distribution; the evolution of insect societies based on elaborate instincts." (Huxley, 2003, p.xv)
Another commonly heard criticism of evolutionary theories or perspectives in economics is that they are often used to describe how an optimal
solution can be achieved, as if evolution or natural selection has an end
goal in mind. As Aristotle said in his "Physicae Auscultationes" (lib 2.,
cap8, s.2.):
"The rain does not fall in order to make the corn grow, any more
than it falls to spoil the farmer’s corn when threshed out of doors,
but what hinders the different parts of having this merely accidental
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relation in nature?"

This quote serves to illustrate that, although in the end, a collection of
events may appear as if they happened or were made for the sake of something, this is due to adaptation and natural selection over random events.
Natural selection does not imply conscious choice and it does not necessarily select the optimal solution. It merely means that those individuals,
societies or systems that have an evolutionary advantage over others in
the same circumstances, will be more likely to survive if evolutionary pressure is high. Evolutionary pressure is especially high in disruptive times
like famine, war, climatic volatility and scarcity of resources. Taking an
evolutionary perspective on economic theory requires some reflection on
the assumptions that I make. One critical point is the definition of evolutionary fitness. In biological evolution, this concept is quite clear: the
individuals or species with highest reproductive success have the highest
evolutionary fitness. How does this concept extend to societies? I argue,
based on historical evidence, that indeed in early stages of economic and
societal development, societies that grew fastest in size also had an evolutionary advantage when selective pressure was high. These societies are
able to free more resources for public goods and warfare through specialization. Translating this to macroeconomic concepts used today, it means
that evolution ’selects’ those societies that are able to produce the highest
GDP levels. Societies with high GDP per capita levels also attract more immigrants and thereby grow even faster in size. The idea that institutions,
their development and the conditions under which they survive, should be
studied in an evolutionary manner is confirmed by Binmore (2011, p. 1):
"The moral rules that really govern our behavior consist of a mixture of instincts, customs, and conventions that are simultaneously
more mundane and more complex than traditional scholarship is willing to credit. They are shaped largely by evolutionary forces —social
as well as biological."
There is some criticism on the use of evolutionary models in economics,
as they are often interpreted as if a benevolent planner designs society in
a way that makes everyone better of. In chapter 2 we elaborate on how
evolutionary forces should be incorporated and interpreted in economic
models of optimization.

1.3. Biogeographical conditions

1.3
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Biogeographical conditions

In this dissertation, I argue for the importance of geographic or biogeographic initial conditions. What are those and why have they become so
prominent in research on economic growth? The study of the determinants of economic growth is heavily complicated by the fact that most
hypothesized factors suffer from endogeneity, in the form of simultaneous development of economic growth and its possible explanatory factors,
making it hard to determine what causes what. Theories on economic
growth have progressed from proximate causes —physical and human capital accumulation and trade (Solow, 1956; Mankiw et al., 1992; Becker et al.,
1994; Frankel and Romer, 1999) to geography or genes as direct influences
(Gallup et al., 1999; Sachs and Malaney, 2002), to deeper causes —luck, culture, institutions (Granato et al., 1996; Rodrik et al., 2004; Acemoglu et al.,
2005; Tabellini, 2010). However, even with regards to the deeper causes,
one can ask whether these are really the fundamental determinants of economic growth. What causes the fact that one society has developed institutions superior to those of other societies, allowing it to grow faster? To find
an answer to that question one needs to go back to a time before differences
in prosperity existed and study the only two concepts that can be truly ’exogenous’: the initial biogeographic conditions and the distribution of genes
in society that came about through the initial migration of humanity out of
the African continent.
Diamond (1997) shows that biogeographical conditions, specifically climate (volatility), soil suitability for different crops and biodiversity, and the
orientation of landmasses influenced the timing of the Neolithic transition
and thereby the ability for some societies to gain a head start in the development of institutions. The genetic distribution does not refer to a specific
genetic profile that would be in some sense superior, but to the genetic
diversity that resulted as a consequence of the distance the population covered in the initial out of Africa migration. Ashraf and Galor (2013b) show
that variation in migratory distance and thus genetic diversity has had a
persistent hump-shaped effect on comparative economic development, indicating that there is an intermediate optimal level of diversity.3
These initial conditions provided more and less favorable conditions
to an earlier agricultural transition for different societies. This agricultural
transition in turn brought about many societal and institutional changes
3 Diversity positively affects income through innovation but negatively as well,

ders the possibilities for peaceful cooperation.

as it hin-
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that led to later economic development. This has led many authors to include geographical data, such as the distance to the equator or the annual
rainfall, as explanatory factors for economic growth, aiming to capture the
indirect rather than the direct effect of geography. Diamond (1997) put
forward the hypothesis that the distance to the equator was an important
predictor of standards of living today because it influenced the ease with
which agricultural practices could be diffused, after agriculture independently emerged in several locations. Olsson and Hibbs (2005) and Ashraf
and Michalopoulos (2015) show that biogeographical and climatic conditions indeed influence the location and timing of transition to sedentary
agriculture, leading to complex social organization and eventually modern industrial production. Acemoglu et al. (2001) find that settler mortality
rates in colonies around 1500 A.C. affected the type of institutions set up
by Europeans and thereby explain the reversal of fortune observed in these
colonized areas. We will build on this work by arguing that biogeographical conditions that allow an earlier Neolithic transition also provide the
necessary conditions that enable the emergence of institutions that lower
transaction costs and thereby stimulate exchange.

1.4

Institutions: setting the stage

What is meant by institutions? What kind of state of the world are we
talking about when we discuss endogenous emergence of institutions ’ex
genesis’? Can we distinguish which institutions are in general growthenhancing? What were the first institutions that developed when societies
started to grow and interact? Are there specific institutions without which
it is impossible to progress to a period of sustained economic growth?
These are all relevant questions requiring some reflection before continuing the quest into institutional development as a fundamental cause of
economic growth. I elaborate further on the different types of institutions,
the ways they arise and the mechanisms through which they influence society in the following chapters, but here I give a rough outline of the main
issues regarding institutions. With regards to the first point, I do not hope
to improve upon the definition put forward by North (1990), which has
been used by scholars in the field of New Institutional Economics and also
in other areas of Economics, Political Studies, Sociology and more. North
(1990, p. 3) states that:
"Institutions are the rules of the game in a society, or more formally, are the humanly devised constraints that shape human inter-
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action. In consequence they structure incentives in human exchange,
whether political, social or economic."
The concepts of institutions, culture and social contracts are closely related.
There are subtle differences and some authors do feel the necessity to make
a clear distinction between them, but in this dissertation I am talking about
the broad and complex system of all social norms, legal rules, cultural constraints and behavioral concepts that guide human behavior within a given
setting. The social contract, in the words of David Hume, can be seen as a
largely unrecognized consensus to coordinate on a particular equilibrium
of the game of life that individuals play together (Hume, 1739). Culture,
as defined by Inglehart (1997) refers to the subjective aspects of a society’s
institutions: "the beliefs, values, knowledge and skills that have been internalized by the people of a given society, complementing their external
systems of coercion and exchange" (p. 15).
With regards to the second question, institution-free societies do not exist today and have never existed. Hobbes (1651) describes a violent state
of nature in which men know no virtues and will never agree to any cooperation. Fukuyama (2011) refers to this as the Hobbesean fallacy: the
idea that humans were primordially individualistic and at a certain stage
made the rational calculation that cooperation was the best way for them
to achieve their individual ends. But authors such as Brosnan (2006) and
De Waal (2009) find that concepts of fairness, rejection of inequality and
morality can also be found among other animal species. If one accepts the
broad definition of institutions given above, animal bands too have certain
norms and hierarchies that they live by, and the idea that institutions at
some point developed out of pure anarchy is an erroneous thought. However, as I show in Chapter 2, it is possible to make a distinction between
organic institutions that do not require active enforcement, such as the development of language and other costly forms of coordination, and more
complex, designed institutions, requiring active design, collective investment and reinforcement. I also show in this chapter that there is not one
set of institutions that will be growth-enhancing to all societies at all times.
Institutions that were selected ’by evolution’ under certain circumstances
often remain in place even when the circumstances have changed. They
may still be growth-enhancing in those societies as other processes and
systems have adapted themselves to this set of institutions, and they are
therefore very hard to replace, but this does not guarantee that the same set
of institutions would stimulate growth when copied to a different society
in other circumstances. One size does not fit all, as was often confirmed in
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studies on developing countries (Pritchett and Woolcock, 2004; RodríguezPose, 2013).
Giving a chronological ordering of the emergence of institutions is hard,
as there is no evidence on this process and it seems to have a large "chicken
and egg" connotation. It is argued that language and religion were (among)
the first institutions to emerge in human bands (Searle, 1995). These are
both examples of institutions that arise organically; they are established by
human conventions without any promise and in the case of language, without the need to reinforce it, as not using the institution will give you large
disadvantages.
The last question was whether any institutions form a sine qua non for
sustained economic growth. Economic theory links growth to specialization, but this implicitly requires a low level of transaction costs. As societies
grew in size, exchanges with non-kin members became more prevalent and
cheating and shirking increased, leading to higher transaction costs. I thus
argue that the first institutions that form a basis for economic growth were
those that lowered transaction costs between strangers, thereby increasing
the volume of sequential transactions between agents who do not share
any kinship ties and cannot build on inter-group trust. Galor (2011) shows
in his Unified Growth Theory model that population growth is the main
driver for technological progress, as it has a positive feedback loop to technological growth, up to the point where population growth stagnates to
free resources for a quality-quantity substitution in offspring (Becker and
Lewis, 1974). From that point onwards, the positive feedback loop between
human capital formation and technological progress takes over the role of
population growth. I add to this proposition the idea that with population growth and higher population density come larger transaction costs.
Hence, we define as growth-enhancing institutions any institutions that
help to reduce transaction costs or prevent them from rising to prohibitive
levels. These institutions are essential for the transition to sustained economic growth as described by Galor (2011).
Such institutions are a fundamental determinant of the extent to which
a society can benefit from its factors of production and create sustained
economic growth. A study of the mechanisms through which institutions
come about and change, as well as the mechanisms through which they actually affect the relation between those factors of production and economic
growth is thus highly relevant. The chapters in this dissertation build upon
each other in different ways.
First, they have a chronological order. Chapter 2 can serve as an introduction to the rest of the dissertation, elaborating on institutional (change)
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theory and the definitions of institutions. In this chapter, I start with the
question how institutions have arisen ’ex genesis’, i.e., what has led to pristine state development as Fukuyama (2011) describes it? I acknowledge
that this pristine state formation has never been observed by anyone and
truly institution-free societies are an illusion. Therefore I cannot attach a
precise time period to this process, but I show that the transition from nomadic hunter-gatherer existence to an agricultural society can be a driving force for the emergence of economic and political institutions. Because
of low population density and low mobility, contact between societies has
been limited for the largest part of human history and societies were able
to develop their institutional framework in isolation, to a large extent. Notably, there have always been wars between societies that temporarily disturbed or completely destroyed this formative process. However, as is
shown throughout this dissertation, agricultural production, a sedentary
lifestyle and the increasing technological change that comes with it leads to
higher population pressure on the resources in a given area. Therefore, first
contact within also between societies becomes more prevalent. This links
the second chapter to the third chapter.
In the third chapter I study how different types of contact affect the
diffusion of an institution. Once emerged, successful institutions quickly
spread, as did technologies. However, the spread of most of these institutions left no paper trail or other form of physical evidence. The spread of
language, religion, nuclear families as organizational units and early state
formation are largely lost in the mists of time to us. Therefore, to illustrate
the diffusion of institutions I turn in chapter three to the diffusion of female
voting rights. The adoption of full suffrage for all women was well documented and can be related to data on inter-country contact. Specifically, I
look at how war, trade, diplomatic exchanges, colonial ties and geographic
distance with or to other prior adopters of full voting rights for women may
lead to earlier adoption of this institution of a given country. Institutions
are continuously in development, either due to endogenous changes within
a country or through contact or shocks, but the path-dependent nature of
institutional formation and the endogeneity of growth-promoting institutions and economic growth lead us to hypothesize that the current state of
the world can be seen as a core-periphery pattern of institutional regimes
or ecosystems. Like biological ecosystems, these institutional ecosystems
may be found and disentangled at different levels of aggregation, and the
boundaries may not always be clear.
The empirical analysis of institutional ecosystems is done looking specifically at the relationship between entrepreneurship and economic growth.
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In the fourth chapter, I study the question why entrepreneurship does not
promote economic growth equally in all regions. I argue that this may be
due to the moderating effect of the institutional ecosystem, although the
exact conditions or variables that contribute to such an ecosystem are still
unclear and the disentanglement at the right level of aggregation remains
an empirical challenge. In the final chapter I summarize my findings but
also comment on the limitations and avenues for further research. Furthermore, I comment on the possible challenges for institutional frameworks as
a consequence of recent social and political developments.
Besides this chronological sequence, the chapters also build upon each
other with regards to the level of detail and the type of predictions that
I can take away from each chapter. The process of endogenous state formation was not observed by anyone, nor is there any evidence of when
this happened exactly in different parts of the world, so studying this process is automatically a theoretical exercise. The contribution of Chapter 2
is twofold; I propose a mechanism through which the Neolithic Transition,
the transition from hunter-gatherer societies to agricultural societies, leads
to a growing latent demand for institutions, and I evaluate the literature
on this topic and sketch a flowchart describing why this demand did not
translate into the actual formation of institutions or states in all societies. In
Chapter 3, I can use historical data, and I use a duration analysis to predict
the adoption of the institution of the extension of the franchise to women as
a consequence of contact between societies, controlling for within-country
factors and external shocks.4 This shows us that the adoption of an institution cannot be studied without incorporating contact into the model, although general causal links are hard to establish. Contact and the adoption
of the institution are likely endogenous and it is not clear to what extent the
results on the diffusion of female voting rights can be extrapolated to other
institutions, more or less embedded and diffusion at earlier or later periods
in history still. What can be learnt from this chapter is that when controlling for within-country factors and external shocks, the effect of diffusion,
especially through having many prior adopters as neighbours and through
colonial dependencies, is important. Furthermore, I find that the channels
and importance of diffusion are different for early and late adopters.
Finally, in the fourth chapter I use detailed regional contemporary data.
This paper makes a contribution to the literature on entrepreneurship and
4 The

study of female suffrage is mostly a pragmatic choice. It would also be very insightful to study the diffusion of an institution like contract-enforcing institutions or the
first prevalence of property rights, but as this is very loosely, if at all, documented we opt
for a more visible example here.
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institutions. Although most authors agree that entrepreneurship contributes
to job creation and economic growth, this relation is not always found
in empirical studies. It is often suggested that entrepreneurship can only
lead to increases in welfare in an entrepreneurial culture or enhancing entrepreneurial ecosystem. I contribute to this literature by putting forward a
methodology to disentangle entrepreneurial ecosystems and their moderating effects in a latent way rather than predefining the variables that feed
into them and their exact scope.

1.5

Emergence

In Chapter 2, I build on Unified Growth Theory, as proposed by Galor
(2011), to answer the question how institutions emerged in societies when
these started growing in size and complexity. This literature models population dynamics and biogeography, focusing on the transition from stagnation to growth and the factors that have determined the pace and timing
of this transition. Galor concludes that variations in prehistoric biogeography conditions have persistent effects on the formation of human capital,
which has launched different convergence clubs. In this literature, however, the institutional context is (implicitly) assumed. My contribution is
that I illustrate a general mechanism that leads to institutional formation,
while also allowing for spatial variation in economic activity. Additionally,
I give a survey of the literature on institutional emergence and institutional
change, laying out the difference between the different types of institutions,
designed and organic, enforced and unenforced, formal and informal, and
the processes that lead to them. I conclude that modeling the process of
institutional emergence requires a multi-layered approach and I show how
this can be structured in a flowchart diagram.
I propose a theoretical model that shows how a society growing in size
—because it is capturing productivity gains from the transition to agriculture —develops a latent demand for institutions. Adopting these institutions will give this society an evolutionary advantage and allow it to grow
further. However, from game theory and principal-agent theory it is known
that jointly cooperating to achieve socially optimal outcomes and enforcing
the rules you agree upon can be very hard to achieve (Nash, 1950; Laffont
and Martimort, 2009). This explains why a linear path of institutional development is hardly ever observed. Data on the emergence of institutions
such as property rights and contract enforcement are by nature imperfect
and hard to come by. Furthermore, the model cannot predict the exact tim-
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ing of the emergence of demand for institutions, so I cannot test the model
predictions empirically. Rather, the model illustrates how biogeographic
initial conditions and the coevolution of population and institutions can
produce heterogeneous patterns of institutional development across time
and space and identify the key mechanisms responsible for such heterogeneity in outcomes. I illustrate the variety of possible outcomes with an
array of historical examples. The model identifies and illustrates the key
mechanisms in the lower part of Figure 1.1.2 (particularly link F), building
on the mechanisms put forward in Unified Growth Theory (Galor, 2011).

1.6

Diffusion

In the third chapter, I address what happens to institutions in different societies as contact between those societies becomes more frequent and intense. At some point, societies growing in size meet the limits of their environment and the available resources. In hunter-gatherer societies, this
problem could still be solved in isolation by moving to another area, as the
world was sparsely populated. This was no longer the case in sedentary
societies present in most parts of the world post-1500. They found other
ways to meet their expanding needs, venturing out through trade, war,
colonization or alliances with other societies. In Chapter 3 I study how the
intensity and type of contact between societies influences the diffusion of
institutions. Specifically, I analyze whether the extension of the franchise
to include all women, having taken place in virtually all countries between
1893 and today, hinges on contact with prior adopters of this institution.
This question is addressed in an empirical duration analysis. I predict the
year of adopting full voting rights for women using different types of intercountry contact, while controlling for within-country determinants and external shocks. I also study whether the relative importance of those factors
differs between early adopters and late adopters.
While the adoption of suffrage for all women may not be considered an
essential growth-enhancing institution, it can serve to illustrate the mechanisms through which institutions diffuse, especially if these findings can be
replicated using different institutions. In choosing a certain institution for
the analysis, several considerations were important. First, the institution
needs to have been established in a large part of the world. This makes
cross-country comparisons most meaningful. Second, it is important that
data is available on the different types of contact between nations for the
timespan in which the institution was adopted. Finally, the adoption of
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the institution of should be formally documented in some sort of legal document, in order to connect a precise adoption date to it and make crosscountry comparisons possible. This means that the research is restricted
to de jure, not necessarily de facto institutional change. This is necessary,
however, because it is the only objective way of comparing institutional
change across countries. In future research, the analysis might be extended
to include more institutions, possibly including a more recent or more historical institution, or comparing the adoption of an economic and a political
institution.
I find that the probability of adopting full voting rights for women is positively affected by i) the number of neighbours who adopted the institution
and ii) being involved in a war, regardless of whether this is with prior
adopters or not, and iii) diplomatic ties to prior adopters. Furthermore, I
find that diffusion through contact is more prevalent for late adopters than
for early adopters, for whom the adoption hinges more on external shocks
such as wars.

1.7

Contemporary institutional patterns and economic
activity

Another puzzle in the empirical growth literature is the fact that theoretical
positive relations between inputs or factors and economic growth are not
visible in the data, as the results are often weak and ambiguous. One could
pin this on poor quality data, but I argue that it could also be due to the
moderating role of the institutional framework. For my fourth study, I take
into account the insights from the previous two chapters and take as given
the institutional pattern today, consisting of different layers of institutional
frameworks, some more growth-enhancing than others. This could be interpreted as a core-periphery pattern of institutions. The fourth chapter
deals with the question whether this institutional pattern can be found in
the data and can help explain why entrepreneurship is not found to contribute equally strong to economic growth in different empirical studies.
This core-periphery pattern can be found and is reproduced at different
levels of aggregation; one may think of the global divide between developed and developing countries, but also within continents there are differences with regards to the institutional framework and how that drives
growth, and the same can be said for individual countries. The divide may
have something to do with the industrialization of certain areas whereas
others remain mainly agricultural. Industrialization brings rapid techno-
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logical change and this requires a different and continuously changing institutional framework. The core and the periphery also clearly differ in
terms of population density, and from chapter 2 I take away that a higher
population density brings more transactions with strangers, requiring institutions that can serve as a substitute for interpersonal trust in market exchange. Friedman (2005) argues that globalization and telecommunication
have made the world flat, and your location is irrelevant for your productive capacities. However, many authors also show that this is not the case,
especially at the regional level, where the intangible benefits of clustering in a certain location have proven to be important (Porter, 2000; Martin
and Sunley, 2003; Rocha, 2004). High-growth enterprizes often cluster together in certain areas, while other regions may have higher total numbers
of entrepreneurs who do not produce these impressive rates of economic
progress. The benefits have been attributed to knowledge spillovers, but
they may also be connected to concepts like an entrepreneurial culture or
entrepreneurial ecosystem, and to certain sets of growth-enhancing institutions.
I connect to this literature by studying the relationship between entrepreneurship rates and economic growth. This relationship has not been
widely studied, as data limitations and endogeneity provide serious problems, but when it has been studied results are not uniform. Some authors only find an effect for certain lags of time or for certain types of entrepreneurs (Fritsch and Schroeter, 2011), and Wennekers et al. (2005) find
a U-shaped relationship between nascent entrepreneurship and the level of
economic development.
I argue that the heterogeneous relationship between entrepreneurship
and regional growth originates from a moderating effect of the region’s institutional framework. Baumol (1990) already put forward the hypothesis
that entrepreneurial talent self-selects in either productive, unproductive
or destructive forms of entrepreneurship, depending on the conditions in
the environment. I attempt to make this empirically visible in a study on
European regions at the NUTS-2 level. However, institutional quality is
a latent concept that cannot be captured directly in one or more regionallevel variables. Any proposed proxy will be highly endogenous and can
never truly capture this multidimensional concept, so I will allow for this
moderating relationship to come out of the data, if it is present. I use a latent class analysis to see whether regions can be classified into multiple
groups, dependent on the strength and possibly size of the relation between entrepreneurship and economic growth. A next step would then
be to find variables that predict class membership and therefore help to
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identify what constitutes this moderating entrepreneurial ecosystem or institutional framework. However, I find that the relationship between entrepreneurship rates and economic growth is very weak for this sample
and that no heterogeneous classes can be identified. I do think that the
methodology used in this study is promising for further studies. Latent
Class Analysis can be used to capture the moderating effect of institutions,
explaining possibly heterogeneous relationships between factors (like innovation, human capital and entrepreneurial activity) and economic growth
in wider samples, if possible at lower levels of aggregation.
While the three research papers develop in distinct directions, they stem
from the same belief that the interplay of biogeographical initial conditions and subsequent population dynamics have formed present-day institutional patterns. The study of the emergence, diffusion and moderating
mechanisms of institutions is a relevant exercise because institutional patterns have a large impact on the distribution of income today, though this
(causal) impact is challenging to reveal in the data.

2

The emergence of
market-supporting institutions
in early agricultural societies
Objectives
• To organize existing literature on institutional development and institutional change in a structural way
• To shed light on the process through which institutions emerge, focusing on demand and necessary and sufficient conditions for the establishment of institutions and on the conditions that determine their
(in)stability
• To show in a mathematical model how population dynamics after the
Neolithic Revolution led to a latent demand for designed, complex
institutions
• To extract generalizations or testable predictions from this collection
of theories and models to illustrate how some societies in human history were able to overcome obstacles on the way to sustainable institutional development while other societies failed
• To summarize in a flowchart diagram the different obstacles that societies needs to overcome to successfully establish and sustain institutions
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Introduction

From experimental evidence (e.g. De Waal (2008)) we know that not only
humans, but also animals can sustain cooperation or show altruistic behavior if that leads to future benefits for themselves or for their kin, even if the
act itself reduces the donor’s fitness at that moment. However, Stevens and
Hauser (2004) and Hagen and Hammerstein (2006) show that reciprocity
among non-human animals is constrained largely to interacting with relatives (kin selection) or with those who have cooperated before (reciprocal
altruism). This way, groups of animals differ from modern human societies: when humans make a transaction, many people who have never met
were involved in the full chain of actions, from providing the inputs to getting the final product or service. Yet strangers willingly cooperate without
the need to threaten the other party with punishments if they defect. This
is possible because humans have developed a complex system of institutions throughout history, designed and organic, enforced and unenforced,
formal and informal, building on one another. This collection of institutions has immensely decreased transaction costs of deals between people
all over the world and thereby improved economic performance. Differences in the institutional setting between countries may therefore also explain differences in economic performance. Economists have been studying institutions implicitly and explicitly since the beginnings of economic
science. However, the role assigned to institutions in economic theory and
the perspective on whether institutions can be changed, and if so, how, has
greatly changed over the history of economic thought.
Before the 1980s, economists were mainly concerned with equilibria
and took the institutional setting as given, allowing only for incremental
changes in institutions (Hodgson, 2007). To name a few examples of this
classical economics approach; to capture the gains from specialization in
Adam Smith’s Wealth of Nations, human cooperation needs to be sustainable and markets need to function (Smith, 1776). Smith proposed the idea
that economic outcomes are not always the result of conscious decisions
or design and that socially optimal outcomes and social order can emerge
without direction. Ricardo et al. (1819) thought of social organization as
something that had changed in the past, but had now reached maturity
and would not change substantially or materially anymore. This view was
shared by Clark, who argued that the only difference between primitive society, isolated man and the capitalist society is the degree of specialization.
He believed that all three were bound by the same natural laws of human
nature and that this leads (through the mechanisms of prices and markets)
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to a well balanced universe (Clark, 1918).
The classical economists largely agree on the fact that institutions affect
economic performance, but they focus mainly on equilibrium points within
a given institutional setting, rather than conjecturing whether this setting
is also subject to change. As Van Den Bergh and Stagl (2003, p. 290) state:
"Orthodox economics lacks a positive theory of the manner in
which institutions actually change and have changed during economic
history."
Traditional (non-evolutionary) economics views institutions as constraints
and focuses on transaction costs as the main focal point. Within this line
of thinking, institutional change is framed as a control problem rather than
an endogenous phenomenon. Individuals are assumed to be rational and
able to solve complex decision problems within a predetermined institutional environment. In this chapter we depart from that assumption and argue that transaction costs are actually the main driver behind institutional
change. The field of ’New Institutional Economics’ (NIE), that merged in
the 1980s, departed from admitting that institutions affect outcomes but
taking them as given and started to talk explicitly about the concept of institutions and institutional change. Thus far, institutional economics was
mainly regarded as belonging to the history of economic thought. Scholars
in the field of NIE made two propositions: first, that institutions matter,
and second, that they can be analyzed using the tools of economic theory
Williamson (2000).
The first proposition was shared by most economists, but the second
proposition made them stand out from the ’old institutionalists’ as well as
the ’classical’ or ’mainstream’ economists. North (1990, p. 3) gave the most
important impetus to this field by defining institutions as the humanly devised rules of the game, the definition that is still used by most institutional
economists today. Although widely used and appreciated in economic science, this definition is still only a starting point and far removed from making institutions empirically measurable or describing mechanisms for institutional change. Another important contribution to the field was made
by Williamson (2000) who proposed a typology of the different degrees of
embeddedness of institutions and showed what this entailed for the speed
of institutional change.
In this chapter we take a step back and not only talk about how and
when institutions can change, but also on how the institutions that separate human societies from groups of animals initially emerged. Our contribution is threefold. First, we review theoretical and empirical work on
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the endogenous development of political and economical institutions in
societies. Second, we propose that these institutions emerged after the Neolithic transition, when societies changed from a hunter-gatherer lifestyle
to an agricultural and sedentary lifestyle. The Neolithic Transition brought
about technological changes that affected the population size that could
be sustained. It thereby enabled, but also demanded, a more elaborate institutional setting than was the case in the kinship-based hunter-gatherer
societies. We propose a theoretical model that links increases in technology
and therefore in the size of the society to a growing latent demand for institutions. Under evolutionary pressure, societies that are able to establish
these institutions will be favored by natural selection. To the best of our
knowledge, there is currently no theoretical model that links these technological changes and population dynamics to the emergence of institutions.
Third, we use a flowchart to illustrate that institutional development is a
complex trajectory and each stage may need different models and theories
to describe it. While the mechanism that drives the growing demand for
institutions is universal, the actual outcome of the process of institutional
formation greatly differs between societies because of the different obstacles that need to be overcome to sustain cooperation. Modeling ex genesis
institutional emergence is an immensely complex task, this chapter cannot
claim to have fulfilled that task fully. Rather, we put forward the idea that
modeling this development requires the three steps identified above. In
this chapter we will not test any formal hypotheses, due to lack of data on
this matter. Therefore it suffices to put forward this framework for future
studies, rather than fully modeling the complex process of institutional development.
When we talk about ’ex genesis’ emergence of institutions in early agricultural societies, we do not mean to claim that the preceding hunter gatherer societies did not have any institutions. Each society is embedded
in an institutional setting. As Hodgson (2006) describes it; in the original, hypothetical ’state of nature’ from which institutions are said to have
emerged, a number of rules, institutions and norms have already (unavoidably) been assumed. However, as transactions in hunter-gatherer societies
were less sequential and as most members in those society were tied based
on kinship, the need for market-supporting and constraining institutions
was smaller. Trust played a more important role in these transactions. The
Neolithic Revolution is seen as an important turning point in the nature
and breadth of institutions, making them more comparable to how institutions are regarded today. One could also distinguish between formal and
informal institutions, but this is described by Hodgson (2006) as a false
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dichotomy, because the ’formal’ institutions always depend on inexplicit
norms and unwritten rules in order to operate. Formal and informal institutions jointly develop throughout history, although we can argue that
pre-Neolithic societies functioned primarily with informal institutions.
We thus take the Neolithic Revolution as a starting point to describe the
process of institutional emergence and change. We argue that the transition from hunter-gatherer to agricultural societies is crucial in understanding how institutions are shaped today for several reasons. First, Hamilton (2008) describes that culture has ceremonial and technological aspects
and that technological progress is what leads to institutional change, as
the ’old’ institutions are no longer suitable to deal with the new possibilities. Technology has been incrementally changing throughout the history
of mankind and is the driving mechanism behind other changes in population, welfare and ’culture’. Naturally, technology is endogenous to economic development as well, but throughout this chapter we view technology as being moved only through exogenous shocks. The change from
hunting and gathering to active food production brought about an acceleration in technological progress. Second, Galor (2011) explains how the Industrial Revolution triggered the ’take-off’ to sustained economic growth
by changing the returns to formal education, but that the processes that
led up to the Industrial Revolution had their origin in the Neolithic Revolution. The timing of this revolution has a strong correlation to economic
performance today. We build on this model and add to this explanation the
development of institutions because of a growing population. We feel that
institutions are implicitly assumed in Endogenous Growth Theory and that
many of the processed required for the transition to the Modern Growth
Regime would not be possible without the simultaneous development of
certain institutions. Third, the technological changes brought about by the
Neolithic Revolution not only asked for accompanying changes in institutions, but also enabled these changes by providing new ways of specialization and division of labour that led to a reserve supply of resources.
This chapter is structured in the following way. First we set the stage
and describe the institutional setting in Pre-Neolithic societies in section
2.2. In section 2.3 we explain how the Neolithic Revolution caused a growing demand for institutions. We put forward a representative-agent model
in which evolution selects on population size and in which the number of
transactions with strangers in society is a driving force for the investment
in institutions. Section 2.4 and 2.5 give an overview of the necessary and
sufficient conditions that should be met in order for societies to succeed in
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setting up these institutions1 In section 2.6 we elaborate on the factors that
contribute to the stability or collapse of these institutional structures. In
section 2.7 we support the theoretical foundations with historical anecdotal
evidence of societies that either successfully established designed institutions or failed to do so. Finally, in the concluding section 2.8 we structure
our findings in a flowchart, showing each stage of institutional development, the hurdles that need to be overcome and the type of modeling that
in our opinion is best suited to describe that stage.
Many opportunities still exist for future research to formalize institutional emergence and institutional change in an all-encompassing model.
As Van Den Bergh and Stagl (2003) state, when explaining the dynamics
of behavior and institutions, various feedback mechanisms need to be represented, resulting from multiple interacting layers of genes, individuals,
groups and institutions, as well as norms and meta-norms. This leads to a
multi-level and multilayered system. Hence, a simple evolutionary representative agent model is inappropriate to capture the entire process of institutional development. Our contribution lies in proposing one mechanism
that could set in motion this whole chain of events and that makes huntergatherer tribes substantially different —in terms of their institutional structure —from the more complex societies that came afterwards. To gain a
full understanding of the pattern of institutions across societies today, our
model could be complemented by insights from behavioral economics and
(cooperative) game theory in future research.

2.2

Pre-Neolithic institutions

To clarify what is meant by the emergence of institutions in isolated societies we need to explain what kind of institutional setting was present
before. There is no such thing as an institution-free society, as human behavior is always constrained and guided by some code of conduct. The
main difference between the institutional setting before the Neolithic Revolution and the type of institutions that emerged afterwards and that we are
analyzing can be made along several lines: ’pragmatic’ (designed) versus
’organic’ (self-organizing) institutions (Menger, 1871; Greif, 2005); formal
1 We are aware that the terms necessity and sufficiency have very strong implications in
the field of logic that we cannot always meet when describing real world societies. By and
large, all societies that have gone through the phases that we describe in these chapters will
have developed some system of designed institutions, but the degree of complexity and
the actual implementation may differ. We use these terms here for lack of a better way to
distinguish between these two phases.
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versus informal institutions; the institutional environment versus institutional arrangements; (Davis et al., 1971), agent intensive institutions versus
self-sustaining or agent-insensitive institutions (Hodgson, 2006) and probably many more.
One of the most primitive, human-specific institutions is most likely
spoken language, as it is self-sustaining and it does not rely on other institutions for its enforcement, while most other institutions can be found to rely
to some extent on language for their enforcement (Searle, 1995). It is widely
believed that language originated together with modern human behavior,
but the details remain unclear. In any case it is difficult to imagine a society
developing agriculture without the use of language, so this primal institution must have been present to some degree at the time of the Neolithic
Revolution. Furthermore, foraging groups did have common norms and
constraints on behavior, such as food sharing practices, within the group.
However, as there is no way of freeing resources in foraging societies2 ,
these norms or institutions have to be self-sustaining. Self-sustaining implies that it is in every individual’s best interest to stick to the rules, so no
external enforcement is necessary. These institutions are organic rather designed; as it is clear that they serve everyone’s best interest, they arise quite
spontaneously without the need for some members to give directions. Greif
(2005) explains that contract-enforcement institutions emerge organically
in the early stages of market development. These initial institutions influence which additional, designed (intentionally created) institutions the
economic agents demand. Social capital or trust in these groups is high,
as they are all bound by close kinship-ties. This ensures strong reciprocity.
Transactions in the hunter-gatherer setting are simple; there are no lagged
exchanged or intermediate parties, due to limited storage possibilities, so
transaction costs are low. In the words of Greif (2005, p. 747):
"In small social units, such as tribes, communities, and clans, the
use of coercive power to capture another’s property is likely to be effectively curtailed by the density of personal, social and economic ties
and the relatively even distribution of coercive power. In larger social
units, this is not the case, leading many, such as Hobbes, to argue that
a state is required to protect rights and foster markets."
Institutions are a way to economize on trust and to make transactions possible in ’mass, anonymous markets’ (Shubik, 1999). As we will see in the
2 Every able and fit member needed to contribute to the food-gathering process, and this
food could also not be easily stored to distribute later on.
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following sections, the Neolithic Revolution caused large changes in the
way transactions were made and in the accompanying costs, leading to the
changes in demand for more complex institutions and in some cases enabling the development of necessary and sufficient conditions to establish
these designed institutions and, eventually, states. Societies that made the
transition to agriculture early on in history thus had a head start when it
comes to the development of market-supporting institutions, although this
is by no means a linear trajectory. Both among the places where agriculture rose independently as well as in the rest of the world where it diffused
gradually, there are considerable variations in the timing of the Neolithic
Revolution (see Figure 2.2.1), shown to have persistent effects on outcomes
today (Galor and Moav, 2002; Olsson and Hibbs, 2005).
Figure 2.2.1: Timing of Neolithic Revolution, number of years ago (source:
Van Marrewijk, 2016)

In the next section we will argue that the Neolithic Revolution was the
driver for a rising demand for more complex, non self-enforcing institutions.
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The Neolithic Revolution and demand for institutions
Transaction costs

In his famous essay ’The Problem of Social Cost’, Ronald Coase pointed
out that the neoclassical model only holds under the restrictive assumption of zero transaction costs. As soon as one allows for positive transaction
costs, institutions start to matter; but these are not present in the world of
neoclassical model (Coase, 1960). Since Adam Smith economists have realized that gains from trade are the key to wealth and progress, but only in
the last few decades it was understood that this exchange progress is also
costly in itself. If transaction costs were at all considered before the 1970s,
it was usually assumed that they were neutral or independent of the environment or society under study. North and Thomas (1973) place the notion
of transactions costs at the heart of economic history and develop the idea
that institutions evolve to economize on these transactions costs and in turn
have an impact on economic outcomes. Transaction costs are the obstacles
to realizing the possible gains from trade and therefore key to explaining
the performance of economies. Transaction cost economics holds that all
but the simplest transactions require some kind of mechanism to protect
the transacting parties from the hazards associated with exchange outside
of the circle of kin (Klein, 1998).
As North (1989) describes, in personal exchange where individuals engage in repeated dealings with each other or otherwise have large personal
knowledge about the attributes and characteristics of the other party, transaction costs are very low. Cheating, shirking and opportunism are present
in modern industrial organization theory but limited or absent in such a
society with a dense social network of interaction, because the payoffs to
this behavior are not high. In such a society, formal institutions do not
exist and norms are not written down. North (1989) explains, however,
that although transaction costs are low in this type of society, production
costs are high due to a lack of specialization and division of labour. At the
other end of the spectrum is a world of pure impersonal exchange. In this
case, transaction costs are high because measuring the value of what is exchanged and enforcing the terms of exchange is difficult. This means that
gains of engaging in shirking, opportunism and other forms of cheating
are high. In order to prevent these activities elaborate institutional structures must be devised that constrain the participants and minimize these
costs. This leads to the well-specified and well-enforced property rights,
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contracts and monitoring systems that are omnipresent in modern Western
societies. Naturally, differences among societies regarding initial levels of
trust, the tendency to cheat or defect and the levels of transaction costs will
still be present. Fisman and Khanna (1999) show that differences in trust do
not rely only on historical determinants but also on the ease of information
flow in societies.
The central idea in this section is that the Neolithic Revolution induced
changes in technology and population that increased the transaction costs
within societies. The Neolithic Revolution created a larger food surplus,
thereby allowing for larger population densities within one community
and leading to a more complex society, surpassing the kinship-based groups
that were prevalent before. Society then finds itself in the position described by North (1989, p. 1324):
"The structural forms of human interaction that characterize societies are a combination of rules, enforcement features, and norms of
behavior. Until we learn what these are, the costs of transacting are
high. [...] The function of institutions is to provide certainty in human interaction, and this is accomplished by the inherent features of
rules and norms."

2.3.2

The stranger-effect model

The first stage in modeling the emergence of complex institutions is establishing a demand for these institutions. The Neolithic Revolution moves societies past the threshold from which point onwards transaction costs make
investing in institutions that lower these costs worthwhile. In a representative agent model we show how the transition from hunting and gathering
to agriculture as the main source of food production leads to larger societies
and eventually a demand for designed institutions that require investment
and reinforcement. We explain the underlying assumptions of this model
and then reveal how evolution will favor those societies that are able to
maintain a collective investment in institutions that lower transaction costs.
In hunter-gatherer communities, people live in small tribes, where members are bound by close connections (kinship) so the chances of interacting
with strangers are near zero. At a certain point, societies make the transition to a more sedentary agricultural lifestyle. Although this process is
referred to as the Neolithic Revolution, it was actually a slow and gradual
process, especially since agricultural productivity was initially low and individual benefits of switching to agriculture were lower than the benefits of
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remaining a hunter-gatherer. Skeletal evidence of early agricultural communities shows marks of poorer nutrition compared to forager communities in similar areas at similar dates(Armelagos and Cohen, 1984; Steckel
and Rose, 2002). The paradox of why agriculture was then still adopted
has been widely researched, and explanations include: other benefits besides nutritional value, a deterioration of the hunting environment, population growth outweighing the improvements in agricultural productivity or benefits at the group level (Weisdorf, 2009; Rowthorn and Seabright,
2010; Bowles, 2011). In any case, although initially many tribes combined
hunting and cultivating food and although there were probably some societies who regressed back to a foraging lifestyle, the term Neolithic Revolution was still aptly chosen because the changes it brought about in the way
people lived were undeniably dramatic and far-reaching. Bar-Yosef (1998)
confirms that as hunter-gatherers became cultivators, social, technical and
economic changes had to naturally follow.
Over time, through learning and doing, technological advancements
built on each other and led to increases in agricultural productivity, allowing societies to build sedentary villages. This led to increases in population
size and density for several reasons, one of the main reasons being that it
was now possible for women to nurse more than two children at once. In a
foraging community, this was impossible since the woman had to be highly
mobile. Therefore population growth was virtually zero, as evidenced by
stable tribe sizes (Birdsell, 1957). Population density fluctuated somewhat,
linked to environmental factors such as rainfall, but no sustained population growth was observed. According to Blanton (1975), a band cannot
grow in complexity (towards a chiefdom and eventually a state) unless it
finds ways to produce and consume more energy. The demographic transition theory assumes that human population grows until the limits of its
resources (Malthus, 1798; Galor, 2011).
The Neolithic Revolution brought about a large increase in the human
population and its reproductive success, although the lifespan of most individuals was initially reduced (McFarland, 2015).3 Livi-Bacci (2012) shows
that while hunter-gatherer and, depending on the climatic conditions, had
population densities between 0.1 and 1 person per square kilometer, agriculture permits population density to rise to 40 to 60 persons per square
kilometer. This leads to the first assumption of our theoretical model:
3 This

was due to the aforementioned lower nutritional value of the first agricultural
crops, but also because sedentary humans are more at risk to several enemies, human but
also in the form of rats and mice and other disease-bearing creatures. Sedentary lifestyle
increases the chance of cross-infection of these diseases.

30

Chapter 2.

Assumption 1. As a community make the transition from a hunter-gatherer
lifestyle to a sedentary agricultural lifestyle, its size and population density increases.
Birdsell (1957) found the level of interaction between different foraging
groups to be very low. Distance is the main isolating mechanism, hence the
frequency of interacting with other groups is an inverse function of how
removed or isolated the band or tribe is. But even for tribes living quite
closely together intertribal marriages were lower than expected, showing
evidence of cultural barriers. Therefore there was a high degree of inbreeding within the tribes and all members were closely related through kinship
ties (Eller et al., 2009). We can consider Pre-Neolithic hunter-gatherer tribes
as isolated societies. As a result of the increase in community size after the
Neolithic Revolution, the average kinship distance between any two members in the community increased, until the point where kinship bonds become hard to trace.
Humans can also form bonds with non-kin in their community or village, such as friends, neighbours or fixed trading partners. This is in fact a
main distinguishing feature between humans and most other animal species.
The evolutionary growth in brain size is linked mainly to social, not intellectual development (Flinn et al., 2005). Maintaining the stability of these
larger social networks puts a time demand on humans, therefore the evolution of large groups in the human lineage depends on the development
of a more efficient method for time-sharing the processes of social bonding
(Hill and Dunbar, 2003). Spoken language uniquely fulfills this requirement. However, the size that this network can obtain still has a limit, which
may change over the course of time as other methods of communication
are developed. Dunbar (1993) estimates this limit to be 150 individuals. It
follows that as the community size surpasses this limit, one can no longer
be familiar with all members of the community. The social network of the
community may build on common lineage, but it is no longer comprised
of direct relatives. An early institutions that led humans to start organizing
themselves in bands, based on common lineage, while animals and humans
living in tribal societies do not extend this familiarity to distant relatives,
is religion. More specifically, it follows from the worship of dead ancestors
(Fukuyama, 2011). This leads to our second assumption:
Assumption 2. Due to the increase in community size, the chance of interacting
with a ’stranger’ increases once societies become sedentary.4
4 Stranger is defined here as someone not related to you through identifiable, direct kinship bonds, belonging to your social group.
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We know that the extent of reciprocity is related to kinship distance in
hunter-gatherer societies. Once tribes settle down, community size increases
and this simple reciprocity breaks down (McFarland, 2015) and chances of
cheating or shirking behavior are higher, increasing the average transaction costs between members of the community. At the same time, the possible gains from transactions are higher because different members of the
community may specialize in different ways of producing food now. In
our model, institutions are understood as the set of rules that facilitate the
communication and transactions between ’strangers’ (either bureaucracy
or market), lowering the transaction costs. This leads to the following assumption:
Assumption 3. As the chances of dealing with a stranger grow, the trust and
reciprocity between members are lower and transaction costs increase, lowering
consumption for given production levels.
It is clear that at a certain point, transaction costs will become so high that
they outweigh the benefits of making the transaction at all. While formal
institutions can never fully substitute for social capital or trust (Putnam,
1993; Cook, 2001), they can function as a supplement, extending the trust
that is present in the community to members outside of the direct social
circle and thereby lowering transaction costs. We argue that the type of institutions that are needed to facilitate these market transactions go beyond
the self-sustaining, organic institutions that were already present in huntergatherer societies and require collective action and active maintenance by
members of the population.
The community needs to invest a share of its resources in institutionbuilding and reinforcement. This can mean several things: they could free
time from food-production to find and punish freeriders or they can vote
to give power to a government or collective decision body that will set up
the optimal level of institutions (and monitoring) for them, using the revenues of an income tax. The exact construction is not important here, but
we assume that institution-development is always costly and requires an
active and collective choice to invest in them. As Witt (1989, p. 156) states:
"[...] certain institutions cannot be expected to emerge in the way
assumed by the alternative conjecture: the interest pursued by the
individuals involved do not necessarily lead them to ’spontaneously’
create or support an institution. In this case, for the institution to
actually emerge, some kind of collective action would be required."
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As institution-building requires resources, we model this by requiring that
a share of total production is collected to finance the initial investment and
its maintenance.
Assumption 4. The community can reduce the negative effect of population size
on transaction costs by collectively investing resources in setting up and maintaining institutions.
Once established, these institutions lower the transaction costs of (market) interactions, leading to higher income from production. The community we consider still finds itself in a Malthusian trap, so these economic
gains will be directly translated into larger population size, again raising
the transaction costs and thereby the demand for institutions in a double
feedback loop. Ashraf and Galor (2011) show significant positive effects
of land productivity and the technological level on population density in
1500 A.D., 1000 A.D. and 1 A.D., while the effects of land productivity
and technology on income per capita in these periods do not differ significantly from zero, when looking at long term effects. Eventually technological progress will induce a quantity-quality trade-off that leads to the
demographic transition, this is explained in the Unified Growth Theory as
described by Galor (2011). Our assumptions are supported by historical
data, collected by Peregrine (2003).
Figure 2.3.1 reveals that since the Neolithic Revolution, agriculture, population density and technological specialization coevolve together. 5 There
is no prime mover observable until 6000 years ago, when agriculture starts
to lag behind population density and technological specialization. It is hard
to identify causality and this is also not the main aim of this chapter. We
take the inter-correlation between these three variables as given and show
how the feedback loop between agricultural productivity and population
density paves the way for but also necessitates the development of complex, designed institutions. We use these assumptions in a simple Malthusian model in which fertility depends on per capita income to show how
collective investment in transaction costs reducing institutions emerges endogenously in the course of social evolution.

5 The

authors first-differenced these time-series data in order to de-trend the series.
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Figure 2.3.1: Coevolution of population density, agriculture and technological specialization (source: Peregrine, 2003)

2.3.3

The intergenerational problem

Our model builds on Galor’s model of a community in the Malthusian state
(Galor, 2011) and describes an overlapping-generations economy in which
activity extends over infinite discrete time. In every period, individuals
produce a single homogeneous commodity, using land and labour as inputs. The supply of land is exogenous and fixed over time, but the supply
of labour depends on the decisions made by households in the preceding
period on the number of children to raise. Technology is exogenous in the
model.
Households face the same maximization problem every period:
maximize: Ut = nt γ ct 1−γ
ct ,nt

s.t.(1 − τt )zt = ρnt + ct
Where U is utility which is derived from n, the number of offspring and
c, consumption where 0 < γ < 1 is the elasticity for offspring in utility.
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The budget constraint states that after-tax disposable income per person,
(1 − τt )zt , is spent on consumption and child rearing, where we normalised
the price of consumption to 1, ρ is the fixed cost of raising a child and
0 < τ < 1 is the tax rate.6 It is straightforward to show that (see Appendix)
households maximize their utility by setting the number of children and
the level of consumption each period to:7
ct ∗ = (1 − τt )(1 − γ)zt
γ
nt ∗ = (1 − τt )zt
ρ

(2.3.1)
(2.3.2)

Optimal consumption depends positively on (after tax) income per capita,
which individuals take as given. Finally, it depends negatively on γ, the
exponential weight on children in utility. The optimal number of children
also depends positively on (after tax) income per capita, negatively on the
costs of raising children and positively on γ, the exponential weight on
children in utility. Investing in institutions does not lead to higher utility at
the household level as institutional quality is a pure public good. However,
a household can consume more and have more children if after tax income
is higher. This establishes the Malthusian link between (after tax per capita)
income and population growth.

2.3.4

Production and population

We describe the emergence of institutions when a community is still isolated from contact, so the only way in which the community grows is through
reproduction. Normalizing initial population to 1, population dynamics
are then described by the following function:
L t +1 = n t L t

where:

L0 = 1

(2.3.3)

The community consumes a homogeneous commodity Y (Food), which is
produced every period with inelastically supplied labour, L, and land ,X,
using technology A with a Cobb-Douglas technology according to:
Yt = ( AX )α L1t −α
6 To

(2.3.4)

be very precise, it is the share of disposable income collected and allocated to building and maintaining institutions in the community. We will refer to this as the tax rate from
here on.
7 Throughout the chapter, asterisks are used to denote optimal levels.
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where 0 < α < 1 is the output elasticity of the land-technology complex. However, due to transaction costs this output is not fully available
to households and the community is left with disposable income:
Zt ≡ θt Yt = θt ( AX )α L1t −α

(2.3.5)

where 0 < 1 − θ < 1 captures the share of output lost to transaction costs.
The amount of land is assumed to be fixed and the level of technology
is taken as a given.8 What is added here compared to standard growth
models is θ, which represents transaction costs that we will endogenize
below.

2.3.5

Transaction costs and institutions

The community now produces Yt and every household can spend disposable income zt ≡ Zt /Lt on children and consumption, where Zt = θt Yt . If
a community, however, somehow manages to collect τZt to invest in institutions, the transaction costs can be driven down. Moreover, we already
argued that transaction costs will rise in the size of the population. To reflect these assumptions we must look for a function for θ that meets the
following conditions:
• θ1 (τt Zt , Lt ) > 0
• θ11 (τt Zt , Lt ) < 0
• θ2 (τt Zt , Lt ) < 0
• θ22 (τt Zt , Lt ) > 0
• θ (τt Zt , Lt ) = 1 for all Lt ≤ β
• θ (τt Zt , Lt ) ≤ 1 for all Lt > β
The first two conditions state that θ is positive and concave in the resources
invested in institutions (τt Zt ). The second pair of restrictions implies that
8 As technology is exogenous in our model, we do not specify how it evolves. But one
could imagine that technology shocks are a by-product of production, through learning
by doing and specialization. One simplification we have made here is that foraging and
agriculture follow the same production function. This can be justified because the transition
from foraging to agriculture was not abrupt; both methods of food production coexisted for
many centuries and hunting is still a source of food production today. See also Ashraf and
Michalopoulos (2015) for a much richer model that captures the transition.
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θ is negative and convex in population size to capture the "stranger-effect".
The final pair of conditions implies that up to a population level β there are
no transaction costs. We can imagine this as the size limit to community
as a kinship-based community or the limit of a personal network, which is
estimated to be around 150 by Dunbar (1993). Above this threshold, some
level of inefficiency will exist due to increased transaction costs, but this
negative effect can be reduced by investing in institutions. The community
thus produces Yt = ( AX )α L1t −α but can only consume Zt = θ ( AX )α L1t −α ,
and transaction costs depend positive convex on population size and negative concave on the collective investment in institutions. Finally we impose:
lim θt (τt Zt , Lt ) = 0
Lt → ∞
to ensure that transaction costs never reach 100% of total output for finite
populations.

2.3.6

Social evolution

Although in our model we now proceed to compute the optimal tax rate
τ, we do not in any way wish to imply that there is indeed some central
planner or external power that would compute and enforce such a tax. Instead we argue that evolution ultimately favors societies that manage to
sustain a collective investment in institutions that maximizes total population in steady state L∗. Therefore, societies that manage to get τt close to
its optimal level by whatever means will have higher disposable income,
higher nt and consequently higher population growth and a larger steady
state population size. If we choose τ to maximize steady state population
size we obtain:
τ ∗ = argmax: L̄∗ (τ ∗ )

(2.3.6)

τt

To obtain steady state population as a function of τ, we first plug in equation 2.3.2 into equation 2.3.3 to obtain:
L t +1 =

γ
γ
γ
(1 − τt )zt Lt = (1 − τt ) Zt = (1 − τt )θt ( AX )α L1t −α
ρ
ρ
ρ

(2.3.7)

We can now plot Lt+1 as a function of Lt to investigate the dynamics in the
model when we specify θt . A functional form that satisfies the conditions
we have imposed would be:
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Figure 2.3.2: Phase Diagram for Population

Lt+1/Lt

Eq. 2.3.10

Lt

L*


θt =

τt Zt
Lt

ξ

=

τt θt ( AX )α L1t −α
Lt

!ξ
(2.3.8)

with 0 < ξ < 1 such that after solving for θt and simplifying we obtain:
α
θt = τt ( AX )α L−
t

 1−ξ ξ

(2.3.9)

The equation driving population dynamics then simplifies to:
L t +1 =

 ξ
γ
α 1− ξ
(1 − τt ) τt ( AX )α L−
( AX )α L1t −α
t
ρ

(2.3.10)

Dividing both sides by Lt gives an expression that is strictly negative and
convex in Lt :
 ξ
L t +1
γ
α 1− ξ
α
= (1 − τt ) τt ( AX )α L−
( AX )α L−
t
t
Lt
ρ

(2.3.11)

Drawing this line in a graph with LLt+t 1 on the vertical and Lt on the
horizontal axis gives us Figure 2.3.2 below in which we can analyse the
dynamics in our model for any level of 0 < τ < 1.
The steady state is found where the downward sloping line intersects 1
on the vertical axis as where we have Lt+1 = Lt = L∗ . The same condition
in equation 2.3.10 implies that steady state population size is given by:
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  1−α ξ
1− ξ
ξ
γ
L = AX
(1 − τ ) α τ α
ρ
∗

(2.3.12)

which is a function of parameters, exogenous variables and our tax rate
only. Now we can take the derivative of this expression with respect to τ
and set it equal to zero to obtain the taxation level that maximises steady
state population size. After some algebra (see Appendix) we obtain:
τ∗ = ξ

(2.3.13)

This result tells us that a community that grows beyond a population size
of β should invest a share ξ in building institutions to reduce transaction
costs. Obviously the optimal tax rate is bigger and in fact proportional and
by our specification even identical to the elasticity of θ with respect to such
investments. The value of ξ and the exact specification of θ are very context and time specific. In times of war and civil unrest the collective investments in lowering transaction costs can be very unproductive. One could
even interpret such historical events as the collapse of the Roman empire
as a shock to ξ, such that a breakdown of the link between investment and
transaction costs causes societies to fall back to lower population size and
collective action levels. We do not wish to overextend the implications of
this very simple model though. For now it is sufficient that we have illustrated how population size, density and growth drive a (latent) demand for
institutions in society.

2.3.7

Comparative statics

From equation 2.3.12 we can derive some interesting comparative statics.
The steady state population is proportional to A and to X, reflecting the
standard Malthusian dynamics that predict all technical progress and extension of the available land per capita will simply result in a larger population. We also see that L∗ is positive in γ and negative in ρ as (1 − ξ )/α is
strictly positive. This makes sense because ρ is the cost of raising children
and γ is the exponential weight on children in household utility. They thus
should have opposing effects. The effect of α, the output elasticity of land
and technology (i.e. not labour) is strictly negative, which is also intuitive.
A lower output elasticity for labour (higher α) implies larger populations
have a smaller positive feedback effect through higher income and children.
The most important conclusion from our model, however, is that for
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societies that are able to successfully invest the optimal share of total output in institutions, steady state population will be higher than for those
that cannot. Note here that societies can both over- and undershoot the
optimum tax rate and suffer the consequences. In that sense societies can
have too weak and too strong central taxation. Our model also implies that,
once a community’s population surpasses the threshold β, it needs to find a
way to allocate resources to institution building to remain competitive. It is
easy to show that when random but strictly positive shocks increase A (or
X) over time, surpassing the population threshold is only a matter of time.
Galor (2011) assumed such a gradual but random process inevitably triggers the quantity-quality trade-off and causes technological improvements
to translate into per capita income gains rather than a growing population.
I would propose, however that such a trigger can only arise once institutions have been brought to a level that the gains from investing in quality
through e.g. education can actually be appropriated. As education favors
specialists, this involves institutions that reduce transaction costs, such that
specialization can actually occur. In that sense our model describes the dynamics prior to the demographic transition and explains how the assumed
institutional preconditions endogenously come about.

2.3.8

Evolution as benevolent planner

Let us briefly return to the issue of the optimal tax rate as it may seem
contradictory to some to use an optimization model when talking about
evolutionary institutional change. As stated above, we do not argue that
in reality a benevolent planner ever existed. However, carrying out this
maximization we show that for the community as a whole, there are gains
to be made from collecting taxes and investing these in setting up institutions that reduce transaction costs. These collective gains do not translate
into household gains directly, so not all communities will be able to overcome the Prisoner’s Dilemma type of coordination problems that arise, as
will be discussed in the following sections. However, evolutionary forces
do give an advantage to societies that are able to collect taxes close to the
optimal level and thereby increase the total (economic) size of their community. Therefore these societies are more likely to survive and ultimately
come to predominate.9 Levine and Modica (2013) and Turchin et al. (2013)
9 In an evolutionary sense, this means that random variation (mutations) introduces different societies with different tax rates embedded in their social contracts into an evolutionary selection environment, where the variations that are closest to their optimum are the
ones that will win the evolutionary contest for dominance.

40

Chapter 2.

both show that a level of competition or war between societies is required
in order to ensure that the community-level advantages of setting up costly
’ultrasocial institutions’ are high enough to overcome the private incentives
to refrain from doing so. Societies with greater control and coherence over
their large populations will thus simply outcompete those that lack such
traits. Levine and Modica (2013) show that when war as the main evolutionary force is taken into account, the long-run favors ’not a large population at the level of subsistence, nor yet institutions that maximize welfare
or per capita output, but rather institutions that generate large amounts of
free resources and directs these towards state power’. Of course we know
from public sector economics that there is an optimal tax rate that maximises this flow of resources to the collective.
The free collective resources increase in per capita income and population, so evolution favors large rich societies. In our simple Malthusian
models such societies are the ones with the largest steady state populations. How ’evolution’ actually selects those societies is another subject
that is beyond the scope of our study.10 It could be that the victorious society imposes its culture on the defeated (by religious conversion, linguistic
assimilation, or replacing literate elites of the defeated group) or the physical removal of households that operate under a different social contract
(e.g., genocide, expulsion). As these institutions and traits are culturally
rather than genetically transmitted, the latter is not essential and historically probably less important (Turchin et al., 2013). In chapter 3 we will return to the issue of the diffusion of growth enhancing institutions. For now
it is clear that those societies with evolutionary advantages will increase
in importance and therefore the institutions will gain a foothold. Silverberg et al. (1995) also explain that species with above-average fitness will
expand in relative importance, and therefore evolutionary models of economic growth should take into account population dynamics.
Finally, our model predicts that countries that experienced the Neolithic
Transition earlier in history will have had a head start in setting up the first
set of designed institutions that helped reduce transaction costs and consequently caused early agricultural societies to grow in size and outcompete
societies with suboptimal levels of investment in institutions. As such it
serves to illustrate the mechanism through which the Neolithic Transition,
through an increase in population size that was a consequence of technology improving food-production, increased transaction costs and led to a
10 However, size of the population (and armies) clearly mattered in the Neolithic Revolution.
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demand by the community for setting up institutions that proved essential and powerful drivers for future growth. We do not show how taxes
are collected and public investment in institutions is made. We certainly
do not wish claim that a benevolent government appeared out of nowhere
and acted in the best interest of society. Even after having obtained or been
given such authority, actual kings and emperors typically had no incentive
to do so. In fact, we immediately concede that many societies, even today,
fail to maintain the optimal level of investment in institutions, even though
there are collective gains to be made if they would be able to do so. But
such issues of political economy are less easily modeled and therefore best
left for discussion in the next sections.

2.4

Necessary conditions for establishing designed institutions

We showed how the Neolithic Revolution increased demand for transactioncost lowering institutions that require active investment and reinforcement.
However, the emergence of this demand does not automatically lead to the
successful implementation of these institutions. In this section we elaborate
on the necessary conditions for the emergence of transaction-cost lowering
institutions. The key variable that differentiates societies here is the extent
to which specialization and division of labour can be achieved. Naturally,
some degree of specialization already existed in Pre-Neolithic times, otherwise the costly transactions that we modeled in the previous section which
led to the demand for institutions to alleviate these costs, would not be
required. However, in order for institutions to emerge, this specialization
needs to be taken to another level. Technology allows societies to store the
food they cultivated, to a larger extent than their foraging counterparts did.
In order to establish an authority that can collect taxes and execute the establishment and enforcement of institutions the protection of stored food
reserves is required. A non-food-producing elite with (to some extent) the
monopoly of violence is required. This leads to the beginning of what Diamond (1997) calls a kleptocracy. The transition to agriculture ensured that
enough food could be harvested in some seasons to sustain the people in
times when no food would grow at all. This led to a stability of social life,
critical for its material enlargement (McFarland, 2015).
Geographical boundaries also play a role in determining whether a society can set up designed institutions or not. Specialization requires a certain
extent of the market. If the area that is inhabited by a society only lends
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itself for a few specific, labour-intensive crops, it is unlikely that specialization and division of labour will reach the level necessary to set up complex institutions, to feed bureaucrats and an army. Geographic isolation,
for instance due to rivers, mountains or dense forests, may therefore prevent societies from setting up these institutions. Having contact with other
communities has two reinforcing effects: it increases the demand for institutions, as dealing with members from another society means less trust and
higher transaction costs, but these transactions also enable a larger market, increasing the possibilities for specialization and gains from trade. If
these gains are realized, the society can again set up more institutions and
achieve a higher hierarchy or complexity. The link between technological
development and social stratification has been confirmed by many authors.
Peregrine shows in his Atlas of Cultural Evolution that the mean values of
technological specialization and social stratification, measured at 1000-year
intervals, inhibit very similar linear trends with R-squared values of 0.960
and 0.935, as shown in Figure 2.4.1 and 2.4.2.
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Figure 2.4.1: Mean of technological specialization by date (source: Peregrine, 2003)

Figure 2.4.2: Mean of social stratification by date (source: Peregrine, 2003)
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Specialization, bureaucracy and the nature of production

In the previous section we argued that a certain degree of specialization is
a necessary condition for institutional development. Here we elaborate on
how this specialization arose and which differences between early societies
could be observed in this process of specialization and institutional or state
development. The rise of civilization was first linked to specialization by
the archeologist Childe (1936). He argued that the uneven and combined
development of economic welfare and the extent of civilization depended
on a surplus production over subsistence needs facilitated by agriculture,
leading to a technical and social division of labour. An example of this is
were the ruling classes in the Mesopotamia lowlands from 5500 B.C. onwards.
In these societies, part of the agricultural surplus was used to support
full-time craft specialists, such as metalsmiths, providing these specialists
with the supplies they needed. Soon this developed into an independent
trading system between smiths and traders in ores, and the development
of an unattached specialist. The specialists now had the possibility to innovate and extend their trade outside the control of bureaucracy. Foodproducers and specialists were becoming more and more directly dependent on each other, leading to an increase in market transactions. Eventually another specialization emerged, a separation between direct producers
and those who appropriated their goods and labour power, i.e. a distinction between manual and mental labour (Patterson, 2005). Naturally this
came with the rise of a multitude of institutions, such as commodity and
labour markets, the ability to buy on credit or provide loans and early accounting. This market development is described by e.g. Van Bavel (2010).
Although this sounds contradictory, this transition from a system where
all exchange happens through lordly rulers and exploiters to a capitalist
system with a producing class with direct possession of their means of subsistence, was what led to the development of more elaborate states. This
is because the only objective of the elite, when positioned in a feudalist
system, is to reproduce themselves by means of extracting surplus from
the peasant producers (through coercion, taxes or unfree labour). With the
existence of a productive class that produces for its own needs, more incentives for higher production and more exchange emerge, leading to higher
surpluses, through which more specialization can occur and a larger nonfood-producing class can be supported. This positive feedback loop creates
the possibility but also the need for more and more complex states and institutions, as exchange becomes more sequential in nature, happens over
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larger distances and in more valuable commodities. An obvious example
is that to protect these commodities, a larger army or city watch is needed,
leading to more hierarchy in the community.
Naturally, in some societies commodity production was less well developed and market exchange did not extend to all corners of everyday
life. Marx (1857) distinguished seven modes of production: primitive communism, ancient, Asiatic, Germanic, feudal, capitalist and socialist. The
succession of modes of production is not a chronological succession, nor
should it be considered as an evolutionary process of one mode of production into another, but rather as a ’commentary on steps away from the
original kinship-based community —that is, steps in the historical development of private property’ (Patterson, 2005, p. 319).
In some societies, the balance of power was such that the elite could
maintain their power for centuries and no significant exchange system could
develop. Furthermore, hunter-gatherer communities could not create and
store surplus production, while agricultural communities could. Depending on the type of agricultural production and the frequency with which
crops can be harvested, storage and surpluses may be more or less predominant when comparing different agricultural communities. Differences in
biogeographical conditions also led to the existence of two types of huntergatherer communities, ’upper’ and ’lower’ hunter-gatherers, as Testart et al.
(1982) show. In some places, food was present all year round but scarce,
leading to a lifestyle based on the immediate use of food resources, and
a flexible and nomadic economy as can be seen in Bushmen and the Australian Aborigine. In other places, natural food resources were plentiful but
seasonal, so they needed to be gathered en masse while available and then
preserved and stored into a year-round food staple, leading to more sedentary foragers such as the Northwest Coast and California Indians.
A feature that hinders the development of more elaborate institutions
is the specialization of the community in the production of goods that are
essentially nontradable, or only tradable within a short time span and distance. Some crops lend themselves better for storage and transportation
than others, and some societies were so isolated that trade with other communities, producing different commodities, was not possible at all. Looking at Madagascar, Stifel and Minten (2008) found a strong inverse relationship between agricultural productivity and isolation, condoning the Madagascans to fulltime production for own subsistence rather than creating a
surplus that could be traded at a profit, leading to sustained poverty.
In conclusion, the development of technology for food-storage, specialization and the extent of exchange go hand in hand. When these three
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aspects prevail, the necessary conditions for institutional development are
met, but when either of those is underdeveloped or hindered by bureaucracy through an inert feudal system, the society is stuck with an underinvestment and underdevelopment of designed and more complex institutions.

2.5

Sufficient conditions for establishing designed institutions

In this section we elaborate on the factors that determine which societies
meet the sufficient conditions for institutional setup and which societies
do not11 . This depends on the tools for collective action society is able to
find, in the form of signals or screening tools identifying cooperating types
and selection of community members, or in the form of diffusion agents
or strong reciprocators. We give an outline of the problems that may prevent a society from actually establishing the institutions and ensuring their
propagation, making use of Game Theory models, and describe each of the
three aforementioned tools for collective action in detail.
Several problems may complicate the effective establishment of an institution. The first is the problem of coordination: how is the common will
of the community actually directed towards a concrete initiative and how
do members choose from possible options? The second problem is that
of freeriding: even though it is clear that the establishment of the institution can only be achieved through collective action and that it is in the
best interest of the group to invest in this, the individual has incentives to
defect as the institution is a public good so no member can be excluded
from its use once established. The final problem is something that has been
extensively described in the field of agency theory as the principal-agent
problem (Laffont and Martimort, 2009). Once society has appointed a nonfood-producing elite to collect taxes and act on their behalf, what prevents
this elite from acting in their own best interest rather than that of the whole
population? Each of these problems has been extensively described in economic literature. However, history shows us societies have been able to
overcome these problems and establish institutions. Therefore different so11 As

was explained before, in mathematics and logic, a sufficient condition means that
the development is inevitable. We may not want to go that far here, as exceptions can
always be found in social sciences and it is more a matter of the degree of development. For
lack of a better word, we use this terminology here because it helps to clarify the distinction
between the different types of hurdles in the two phases.
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lutions to these coordination problems have been proposed.
Economists have been puzzled since decades by the question why sustained cooperation has been possible at all, while the individual incentives
to defect are always present. As Leser and Menger (1883, p. 146) state:
"How can it be that institutions which serve the common welfare and are extremely significant for its development come into being
without a common will directed toward establishing them?"
Witt (1989) distinguishes three cases when it comes to the adoption or emergence of new institutions: in the first case, adopting the institution yields
a net benefit to every agent from the very beginning and the further the
institution propagates the more attractive it becomes, through increasing
reputation or positive scale effects. This is the case for self-enforcing institutions like language. The second case is an institution with initially high
net benefits but which decline with the number of adopters. In this case,
the institution will be adopted but may be maintained after it is no longer
optimal anymore. An example of this is the feudal system as discussed
in the previous section: initially this enables some buildup of hierarchy
and a non-producing class, but this class has no incentives to increase the
extent of transactions and specialization and the accompanying marketsupporting institutions. The final case is an institution for which the individual net benefit from adoption is increasing with the number of adopters
but the initial benefit is below the threshold such that the institution cannot
gain a foothold in the population. This leads to unstable propagation of the
institution. An example of this is a state-centralized currency. Witt points
to the existence of diffusion agents (organizers, leaders, agitators, political entrepreneurs) who gather a critical mass to ensure that the collective
adoption will come about. We go deeper into the coordination problems
and proposed solutions related to each type of institution.
First we focus on those institutions that seem to arise spontaneously
and do not need be enforced. An example is the fact that early societies
started to follow shared rules of linguistic communication. This is a case of
a pure coordination games (Hodgson, 2009), with the payoffs as shown in
table 2.1.
In game theory, this game is often explained using the decision to start
driving left or right in a country. The players in table 2.1 are indifferent
between both options, as long as they pick the same. How do members of
society decide which option this will be? Members of society find a focal
point, building on some common experience, historical or cultural, that is

48

Chapter 2.

Table 2.1: Coordination game —Driving left or right?
Player 2
Left Right
Player 1
Left 10,10
0,0
Right
0,0
10,10
outside of the rules of the game (Boyer and Orléan, 1992; Klein, 1998; Binmore, 1994). If no focal points exist, someone could bring one into existence
by making a ’dramatic suggestion’ (Chwe, 2013). As explained before, before the Neolithic Revolution, societies were not institution-free, so the type
of organic self-enforcing institutions that would arise depended on common experience. The designed, non self-enforcing institutions then build
on the organic institutional structure that is already present. The ’dramatic
suggestion’ might be made by ’diffusion agents’ who press for the execution of an institution in a certain direction (Witt, 1989).
However, in many cases some collective, costly action is needed to set
up an institution or to enforce the members of society to follow the new
rules. Although every member of society may agree that the establishment
of and continuous investment in this institution is the optimal outcome for
society as a whole, individual members would rather forgo this costly action and freeride on the efforts of others. The payoffs than look as in table
2.2.
Table 2.2: Public Good game —Prisoner’s dilemma
Player 2
Cooperate Defect
Player 1
Cooperate
1,1
-1,2
Defect
2,-1
0,0
The game is illustrated with two players, but the problem at hand is an nperson Prisoner’s Dilemma. The unique Nash equilibrium is that all players defect and get zero payoffs. However, we know that public goods and
institutions have been established throughout history. What can explain
this? A first important factor is the presence of strong reciprocators. Strong
reciprocators are individuals in society with a predisposition to cooperate
with others and to punish those who violate the norms of cooperation, at
personal cost, even when it is implausible to expect that these costs will be
repaid either by others or at a later date (Gintis et al., 2003). Why would in-
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dividuals want to punish even when they are not cheated themselves and
when it decreases their own fitness? Several reasons include i) the desire
to rinse the community from cheating types, as past cheating reveals bad
types (Ghosh and Ray, 1996; Kranton, 1996), ii) reputation; the expectation
that others will sanction an individual can be enough to motivate punishment (Greif, 1989; Fafchamps et al., 2004) or iii) an internalized sense of
fairness that is shared among members of the social structure (Fehr and
Fischbacher, 2004). These sanctions are not necessarily economic; they can
also be social. This implies segregation of exchange into certain groups,
with their own coordinates on what is considered fair and what is considered cheating. Strong reciprocity and multilateral punishment can actually
sustain organic, non-designed institutions, but Greif (2005) claims that the
efficiency of these institutions declines as populations and market grows.
The main difference with the designed institutions considered here is
that individuals do not engage in multilateral punishment, but instead give
up some share of their resources to a non-food-producing authority that has
taken over this task for them. This mechanism relies heavily on a shared
vision on what is considered cheating and how this should be punished;
a vision that has developed through these organic institutions. Besides actual punishment, a mechanism that helps to keep players from defecting is
the reputation mechanism. Although the increased size of the community
after the Neolithic Revolution meant that kinship ties were less prevalent
and the number of strangers increased, still most transactions would have
a repetitive character. Being known as a cheater may decrease future payoffs to the extent that it is more beneficial to incur the costs of cooperation.
Wilson (1980) found that in the New England fresh-fish market, which
consisted of a sizeable 1800 privately owned-vessels, reputation effects and
mutual dependence still provided the most important enforcement mechanism for the smooth functioning of the market. A final mechanism that
helps to establish continuous investment in institutions is that in cases where
individuals do not have all the information, or where it is too costly to
evaluate all the available information, the learning mechanism of copying
the majority or averaging what the most important individuals are doing
proves to be an effective way of aggregating information and extract adaptive behaviors to the new situation. This is called conformist transmission
(Richerson and Henrich, 2009) and it implies that as soon as a certain proportion of society or some prestigious members of society support the institution, the rest of the community follows.
The final problem that communities may face are principal-agent problems. In section 2.3 we showed that those communities that succeed in
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collecting the optimal tax rate are able to maximize the growth of society.
However, in the real world an authority that is trusted to carry out this task
may be hard to find, and other motivations may prevail. The high fixed
costs of setting up designed institutions are not only due to technological
determinants, there is also a mark-up over the ’production costs’. Generally a monopolistic organization takes upon itself the task of establishing
the institution and enforcing the contracts, therefore those in power may
also have strategic considerations or rent-seeking behavior, which incurs
costs on the community. This means that the production function in section 2.3 would need to be altered as an optimal investment in institutions
requires a mark-up on top of the optimal tax rate, τ ∗ . Because economic
growth requires secure property rights and investments into appropriate
public goods that can often most efficiently be undertaken by a central government, there is a trade-off between having an unchecked strong state that
is very well able to collect taxes but may also abuse this power to enrich the
elites and a weak government that is unwilling to invest in public goods because those controlling the state are not able to tax future revenues created
by the public goods investments they do (Acemoglu, 2009). An analysis of
economic institutions and policies should therefore take into account both
individual incentives for investment and incentives for those in charge of
public goods provision.
The strength of the state or the government depends on the information
asymmetry between the elite or government and the rest of the community (Mayshar et al., 2011), and on the concentration of power (Guimaraes
and Sheedy, 2012). The more transparent the taxable production is realized
and the more power is shared, the harder it is for the elite to overtax as
members of society will choose to overthrow them. Summarizing, sufficient conditions for the establishment of designed, agent-intensive12 institutions include the presence of strong reciprocators or diffusion agents, a
set of organic self-enforcing institutions that support the type of designed
institutions that society wants to set up and finally a high transparency of
production such that the authority assigned to executing the collection of
resources and the enforcement of the institution has an optimal power balance with regards to the members of society.
12 Meaning

ment.

that they are not self-enforcing but require active investment and reinforce-
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Stable and unstable institutional environments

As explained by Diamond (2005) in his book "Collapse", the fact that a society has reached the critical mass to create a demand for institutions and
succeeded in setting them up, does not mean that this institutional environment will remain in place. In this section we elaborate on some of the
factors that determine whether investment in institutions and their enforcement will be stable or not.
Ostrom (1990) argues that all known self-organizing resource governance systems that have survived for multiple generations rely on the investment of participants in monitoring and sanctioning the actions of others, to reduce the probability of cheating. Once certain institutions have
evolved, how are they actually reproduced and how is sustained investment ensured? Cosmides et al. (1992) show that in hunter-gatherer communities, survival depended partially on solving day-to-day collective action
problems and quickly learning who was deceitful and who was a trustworthy reciprocator. Therefore those individuals who were best able to select the trustworthy partners from the deceitful ones had a selective advantage over the rest. Evidence from evolutionary theories and cognitive psychology reveals that humans have inherited the propensity to learn social
norms and that this is how institutions stabilize within societies (Ostrom,
2014). Some cheaters will always be present in the population, but as long
as members of society receive a noisy signal about whether another member is a cheating type or a cooperative type, a proportion of trustworthy
types will survive and so will cooperation and investment in institutions.
Factors that have been mentioned to be conducive or detrimental to
cooperation are, among other things: the type of production and allocation functions; the predictability of resource flows; the size of the group
involved; the heterogeneity of the group; the dependence of the group on
the good that can be acquired through complex transactions, and the relative scarcity of this good; the common understanding of the group; the size
of the total collective benefit; the marginal contribution by one person to
the collective good; the size of the temptation to free ride; the loss to cooperators when others do not cooperate; having a choice to participate or
not; the presence of leadership; past experience as a group and the level of
social capital; the autonomy to make binding rules (Ostrom, 2014).
We highlight some of these factors here. Ostrom (2014, p. 244) states:
"If a group can determine its own membership —including those
who agree to the use of the resource according to their agreed upon
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rules and excluding those who do not agree to these rules —the group
has made an important step toward the development of greater trust
and reciprocity."

The ability to do so depends largely on two things: geography and technology. Geography plays a role because natural boundaries can help to create
and defend boundaries for the society. Technology also helps because for
hunter-gatherers it is very hard to defend the rights to hunt in a certain
area, as animals move around freely and unexpectedly. Agricultural technology enables society to cultivate and later also store their resources in a
central place that can be defended more easily. Due to the importance of
geography, different degrees of cooperation and joint investment in institutions across area are expected. Due to the importance of technology we
expect to see an increase in cooperation in a society after it experiences the
Neolithic Revolution, although these propositions are hard to test empirically. Furthermore, Gintis (2000) shows that cooperation is enforced by
the synergistic effects between group level characteristics and individual
behavior; humans have the distinctive capacity to construct environments
that limit within-group competition and reduce the genetic and social variation within groups. This process of group selection allows individually
costly but in-group beneficial behaviors to coevolve with the supporting
institutional environment. This means that the group dynamics are getting stronger and the group is getting more distinctive from non-members
as it keeps on developing more elaborate mechanisms to commit its members to the rules and to keep outsiders out. One of these mechanisms is
monogamy, reducing phenotypic variation and raising the threshold for
new members to be introduced into the society. The exact ways in which
institutions are reproduced through culture-gene interactions (genetic mediation, cultural mediation, enhancement, opposition and neutrality) coevolution and dual inheritance are beyond the scope of this study but are
insightfully described in i.e. Durham (1991); Norgaard (1994); Shennan
(2000); Van Den Bergh and Stagl (2003).
Empirical research has found that major migration and (too) rapid technological change, as well as periods of war, pestilence and famine can
threaten cooperation (Sengupta, 1991; Gintis, 2000; Ostrom, 2014). These
forces affect the coherence of the group and make the benefits of future
cooperation more uncertain, thereby making cheating more attractive as
compared to cooperating. It then depends on the extent of codification and
enforcement of these norms and institutions whether they survive. At the
same time, in these uncertain situations the benefits of cooperation are also
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largest, so as long as a small group of strong reciprocators is present, this
small group will outcompete other self-interested groups and their share in
the population will grow.
What about the optimality or Pareto Efficiency of institutions? Is it the
case that only Pareto Efficient institutions will be stable or can suboptimal institutions persist in certain situations? Boyer and Orléan (1992) explains that a convention is a social arrangement that allows people to cooperate with each other, comparable to how institutions are approached in
this study. Once the convention has been established, no individual agent
has an incentive to deviate from it and there are increasing returns to adoption that ensure the self-enforcing quality of the convention, this is named
economics of conformism. Therefore, replacing an existing convention with
a more appropriate one is difficult due to its reinforcing nature. It is hard
to achieve cooperation, but once present, agreements are typically harder
to change than individual decisions, even if a change would match the desired values by many or all involved. Boyer and Orléan (1992) explain that
generally, conventions that are adopted on a large scale can only change
radically through a general collapse, external invasion or war or through
collective agreements, which are very hard to reach. However, there are
some counterexamples of an endogenous diffusion to a superior convention. Although evolutionary forces could in some cases favor the societies
with more optimal institutional arrangements, the reinforcing forces and
path dependencies are very strong, and in fact, Coase (1964, p. 195) claims
that "[...] until we realize that we are choosing between social arrangements which
are all more or less failures, we are not likely to make much headway." Institutions,
as Fukuyama (2011) describes it, are ’sticky’, they persist over time and are
changed only with great difficulty. This implies that institutions that were
created to meet a set of conditions can survive even when those conditions
change or disappear. This inability to adapt is often the cause behind political decay.

2.7

Historical examples

The theoretical model in section 2.3 does not predict the exact timing of the
emergence of a demand for institutions. We have merely argued that this
timing is linked to the timing of the Neolithic Transition. The process of the
emergence of transaction cost-lowering institutions and the trajectory to
sustained investment in and stabilization of these institutions is displayed
in Figure 2.7.1.
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Figure 2.7.1: Theoretical flowchart of stages of institutional Development
and Enforcement
We show in figure 2.7.1 that societies need to overcome many obstacles in
order to successfully establish market-supporting institutions and guarantee a sustained investment and enforcement. The Neolithic Transition leads
to a demand for these institutions, whereas hunter-gatherer societies can
still suffice with organic, self-enforcing institutions. This stage is modeled
in a representative-agent model. If the necessary conditions —food storage and market exchange leading to specialization —are not met, society
does not require these institutions. Even if the demand and the means for
the establishment and enforcement of market-supporting institutions exist,
societies may still not be able to establish them because of principal-agent
problems and freeriding behavior, if it does not meet the sufficient conditions —the presence of diffusion agents and strong reciprocators and the
possibility to exclude nonmembers. If these conditions are all met, institutions that have been established tend to stay in place because of their reinforcing characteristics, even if they are no longer optimal given changed
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circumstances.
We do not want to claim that the trajectory through the different stages
of institutional development —the creation of demand, meeting the necessary and sufficient conditions and finally ensuring stable investment —is
always a directed, chronological movement. In fact, societies can regress
back from one stage to the previous one and it may take centuries or even
millennia before they successfully set up a stable institutional structure.
Furthermore, the nature of the transactions and the gains that can be made
from either cooperating to establish institutions or from cheating or shirking behavior may differ between societies and over time. Therefore, we
need casewise evidence to compare different societies, facing a variety of
biogeographical conditions, and see which obstacles they faced and overcame in setting up certain institutions. This is not meant to be an in-depth
analysis of these societies nor an exhaustive and chronological list of the
possible stages and settings of institutional development. We merely try to
illustrate with anecdotal evidence how the hurdles that we discussed above
were manifested in reality and how societies were able to overcome them
(or not).

!Kung Bushmen
Renfrew et al. (1974) show that when comparing early agricultural communities in the New World and Old World to the hunting and foraging communities that preceded them, the main distinguishing feature that allowed
the farming communities to move beyond subsistence was the existence of
specialist craftsmanship, which did not exist in the nomadic communities.
These were flat societies with the absence of any grave goods or storages of
value which could indicate disparities in individual wealth. A society that
never developed the storage mechanisms to enable a non-food-producing
elite is that of !Kung bushmen. Sahlins (1974) describes some features of
this African hunter-gatherer society. A division of labour between men and
women existed, but both contributed to food production; the men provided
meat and maintained their weaponry while the women were foraging for
roots, nuts and berries for between two and three days per week. Furthermore, there was a late assumption of adulthood in this society: adolescents
were not expected to gather their own food until they were married. Child
labour was not common and children were not seen as a method of extending food production. Access to natural resources was abundant and free
for everyone to use, therefore the need to develop storage mechanisms was

56

Chapter 2.

low.
!Kung bushmen also do not consider it necessary to hoard objects, as
status is not related to material possession. The !Kung historically lived
in tribes of about 10-30 people and resided for some time around a water body. Once the water and resources around the village were depleted,
the band would relocate to another, more resource-rich area. This shows
that the !Kung bushmen lived in a way that neither caused the demand
for designed, more complex institutions, nor did they meet the necessary
conditions for setting up institutions. Transactions were not sequential and
restricted to people within the small social or kinship circle. All fit and
able members of society contributed to food production, with the exception of children, who were thus also not seen as a means of increasing
wealth. Many hunter-gatherer societies consider food storage mechanisms
as superfluous because of the trade-off between mobility and food security.
Gathering more food to store it for later periods provides more food security, but also means that the area is depleted of natural resources sooner,
forcing the community to move on. Some nomadic communities still rely
mainly on the hunting-gathering lifestyle today, such as the Hadza people in Tanzania, although most of these societies have had much contact
with modern civilization and do not necessarily live under the same conditions as the pristine Palaeolithic societies. In general, though, most huntergatherer communities in the past and in the present have not reached a
level of population density and transactions high enough to cause a demand for complex institutions.
African Pastoralist
In our model in section 2.3, we argue that the increase in demand follows
from a decreasing trust level when kinship ties become weaker. However,
designed institutions always build on the organic, self-enforcing norms and
institutions that are already present. Societies may differ in starting levels
of demand for designed institutions due to different preferences or norms.
Swallow and Bromley (1995) and Ensminger (1997) find that African pastoralists still rely very much on systems of inheritance and common property and prefer those to modern registration systems that could ensure private property rights. As this system works well within the still largely kinbased communities they live in, the transaction costs of changing to more
designed institutions are higher for them as compared to other societies. In
our theoretical model, this implies that they have a higher threshold from
which investing in designed institutions becomes worthwhile.
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Mesopotamia and Egypt, 3000-4000 B.C.
The distinction between hunter-gatherer, nomadic societies and agricultural, sedentary societies was not always that clear. Hunter-gatherer communities which were relatively specialized and sedentary existed, as well
as farming communities that did not experience high specialization and
institutional development. Mayshar et al. (2011) argue that the development of a mere agricultural surplus is not enough for state formation, since
Malthusian forces would have annihilated those surpluses. Therefore, the
binary existence or non-existence of food storage systems cannot explain
fundamental regional variations among early states. The authors compare
the rainy northern highlands of northern Mesopotamia with the alluvial
planes of southern Mesopotamia and the Nile Valley in Egypt. Agriculture
was taken up in northern Mesopotamia long before southern Mesopotamia
and the Nile Valley joined, while it was in these latter two regions that the
first city-states and central territorial states were formed and bloomed into
an ’Urban Revolution’.
Mayshar et al. (2011) argue that these differences in institutional development stem from differences in the degree of transparency of farming
activity. The higher transparency in Egypt and Southern Mesopotamia, as
compared to Northern Mesopotamia, allowed the elite in those places to
effectively collect taxes, putting downward pressure on population growth
and increasing the size of the non-food-producing elite and the institutional system. Thus, although all three places went through an agricultural revolution, creating a demand for designed institutions, in Northern
Mesopotamia the intransparency of agricultural production prevented this
society from fulfilling the necessary conditions for further institutional development.

America Southwest and Illinois, 1-1300 A.D.
As explained in section 2.4, the degree of specialization and integration
may depend on biogeographical conditions. Climatic shocks can cause
a society to reach the necessary conditions for institutional development
where it did not meet those before, or the other way around. Braun and
Plog (1982) show how increasing environmental unpredictability in America Southwest in 700 to 1300 A.D. and Illinois between 1 to 700 A.D., respectively, intensified regional integration in these areas. The higher region-
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wide uncertainty or risk arising from the environmental change led to more
exchange and to increasing, and increasingly formalized regional connectedness and exchange. The more sustained the environmental change, the
more permanent these effects. In addition to external climate shocks, the
authors argue that the increased risk can also stem from the transition to
food production itself: agriculture yields more nutrition from smaller areas
of land than does foraging, but it can also entail greater local risks as society is bound to that specific environment and its climatic development.

China, 19th century A.D.
Even when a society meets the necessary criteria for institutional development, it may still find it impossible to actually execute these investments
and reforms, due to freeriding problems or agency problems. Sng (2014)
argues that these problems increase with community size and shows this
in a theoretical model of China and its relative decline in the nineteenth
century. China was a large dictatorship, but due to its size the central ruler
had to rely on a large group of tax-collecting agents. However, monitoring this group is nearly impossible, giving the agents strong incentives to
extort the taxpayers and leading to high corruption. This forces the central ruler to keep taxes low to prevent revolts. Economic expansion even
aggravates the corruption and causes further fiscal weakening. His model
is supported by evidence that the Chinese state taxed and administered
sparingly, especially in regions far from Beijing, and that its fiscal capacity contracted steadily during the prosperous eighteenth century, leading
to crises in the nineteenth century. This example shows that although all
the necessary factors —specialization, high productivity, large population
—were present in China, the country could not overcome the principalagent problems in order to successfully further the investment in institutions. Bernstein and Lü (2003) show that high corruption and high taxation
are still problems in contemporary China, providing a worrisome source of
political and social instability for the Chinese government that is not able
to solve these problems.

Greece, 300 B.C.
Even societies that were able to complete the whole trajectory necessary for
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institution-building as described in Figure 2.7.1 can regress back in terms
of societal organization and complexity. Ancient Greece was a highly developed, complex society with high levels of hierarchy and well-developed
political systems, yet its democracy fell in 322 B.C. Tridimas (2015) shows
in a theoretical model that war and internal conflict, rather than taxes and
public expenditures, were the main redistribution means in this society.
War inflicted proportional losses to the rich and the poor, but if won, greater
benefits would fall on the poor than on the rich. Therefore it was a rational
choice for Athenian citizens to pursue and renew war and conflicts, despite
defeats. However, in the year 322 B.C. this gamble was catastrophic, when
Athens capitulated and the democracy was deposed off. Democracy did
re-emerge, but much later and in a different form. This is an example that
shows that institutional settings that were beneficial to those involved can
sometimes collapse under the influence of war or external shock. There
are also numerous examples where the opposite is true, and suboptimal
institutional arrangements remain in place for a very long time, either because they benefit a small elite, which through those institutions is able to
increase its power (e.g. Acemoglu, 2009), or due to forces of path dependency and the economics of conformism.
We are aware that the above cases neither prove nor disprove the assumptions that feed into our model. Furthermore, all these examples and
many more have been much more thoroughly studied as case studies by
historians to provide insights on their institutional settings, but going to
that level of depth is beyond the scope of this chapter. The purpose of this
selection of anecdotal evidence here is to review some historical cases that
illustrate how failing to meet the necessary conditions indeed implied not
developing the institutions that we talk about and that meeting the necessary conditions enabled but did not guarantee such emergence.

2.8

Conclusion

In this chapter we focused on the mechanisms through which institutions
emerge, develop, and possibly collapse. Why did certain institutions arise
in one society at a given time but not, or much later, in another society? We
reviewed the present literature on institutional development and showed
that no single model could capture the full complexity of institutional emergence or development. Instead, in order to successfully build a stable institutional structure, a community needs to overcome many obstacles. We
showed this in a flowchart and showed how each of these stages or ob-
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stacles asks for different explanatory factors and different types of models. We also explained that there are no institution-free societies: when
we talk about the emergence of institutions, this concerns designed institutions, always building on the organic institutions already present in the
community. However, the latter are self-enforcing while the former require
a costly enforcement through monitoring and punishing. These are therefore harder to establish and more interesting to analyze: a society needs to
have demand for these institutions, but also meet the necessary and sufficient conditions to create them.
Demand for more complex institutions arises in those societies that pass
through the Neolithic Transition and experience the related technological
change. These societies still find themselves in a Malthusian trap at this
point so all productivity gains are translated into larger community sizes.
This technological change also needs to be complementary in the sense that
it provides the necessary conditions to free resources necessary for institutional development, which is only possible with specialization enabling
the existence of a non-food-producing class. The extent of specialization
depends among other things on the degree of isolation and the variety and
types of crops that can be grown in an area. But a bureaucratic hierarchy can also form a brake on specialization and trade, by monopolizing all
transactions through a feudal system. Different factors explain why one
society may progress faster to the next phase of the flowchart than others:
the culture or informal institutions that are already present and natural together with perceived boundaries that help the society to be selective in
their members determine how long the society can function with the selfenforcing organic institutions, before the transaction costs become too high
and create demand for more complex institutions.
We assumed in our theoretical model that technological change, translating into larger, denser communities leads to higher transaction costs, but
that this effect can be reduced by collectively taxing resources to set up
institutions. However, the gains from institutional set-up are at the community, not the individual level, and although evolution may favor large
societies that are able to control their population through ’ultrasocial institutions’, these evolutionary forces may only be strong enough under competitive and uncertain circumstances, such as war. Even if resources are
available and competition drives individuals together to collect these community level gains, this is no guarantee for the successful establishment
and enforcement of complex institutions. The economic literature has been
zealous in describing many different types of agency problems; cooperation may provide benefits for the society as a whole but individuals may
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have incentives to freeride or defect, hence the community needs tools to
enforce the contracts or agreements that have been made and to prevent
shirking. These are the sufficient conditions for sustained investment in
building and maintaining institutions, and these conditions are related to
the transparency of production and the possibility of setting up ’boundaries’ for membership of the community.
Therefore, in order to model the establishment and continuous investment in institutions, a multi-layered approach needs to be taken. An overlappinggenerations model with representative agents can describe why at a certain
point the demand for designed institutions emerges. Models that explain
trade and specialization show which societies preceded in maintaining a
non-food-producing elite. Game Theory models and Principal-agent models help to describe the problems that may arise in setting up these institutions and appointing an authority that acts in the best interest of the
community and what mechanisms or tools exist to overcome these problems. Evolutionary theories are necessary to describe whether the institutions will be stable or not. Future theories on institutional development
need to not only build on economic theory, but also shed light on the means
through which institutions or conventions are transmitted from one generation to the next. Is this happening through cultural transmission, genetic
transmission or the interaction effect of those? How does this affect the stability of institutions?
Our theoretical model can be extended in several ways. First of all, the
threshold was taken as a fixed parameter here, but economists could use insights from behavioral and neurological sciences to introduce in the model
the exact dynamics through which this limit evolves over time or differs
between individuals. Secondly, we assumed here that transaction costs rise
rapidly as soon as community size surpasses the limit of the social circle,
but the model could also be extended using evidence from experiments on
how much trust is extended to strangers in different categorizations and
how much cheating actually occurs. Finally, to model a completely endogenous emergence of institutions in early agricultural societies, we need to
come up with more evidence on how a production function for institutionbuilding looks. We did not go into the question whether investing in institutions renders decreasing marginal or not, and whether a society can also
overinvest in institutions. These are very important and interesting questions that remain open for future research.
The second stage of the flowchart described the necessary conditions for
institutional development, which can be reduced to three factors: specialization and the division of labour, the transparency of production and the
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degree to which market exchange can grow or is limited due to isolation or
bureaucratic forces. Technological developments together with geographical conditions determine the availability of and need for storage mechanisms, enabling specialization and a non-producing class. However, this
class can be supported only if production is transparent enough for taxes
to be collected. Furthermore, if bureaucratic forces hinder the development
of trade and exchange, for instance in a rigid feudalist system, institutional
development is also slower than possible. These insights could be used in
comparative analyses on current-day societies. Is corruption taking place
because production is more intransparent or is it the other way around?
Does stronger competition, for example in the case of formerly protective
economies opening up, always lead to more market exchange and therefore institutional development?
When a society meets all the necessary conditions for institutional development, the actual establishment can still be endangered by different
problems of coordination, freeriding and by principal-agent problems. Diffusion agents or lobbyists can ensure collective action towards a common
goal, but sometimes the tendency of people to freeride or defect cannot be
overcome and the public good or institution will not be successfully established. Additionally, the population and productivity growth that increase
transaction costs and demand more elaborate institutions can also be counterproductive in their establishment. Monitoring problems and gains from
rent-seeking also grow with population size, leading to corruption rather
than a stable and supporting institutional setting. The ability to set limits on membership and internally punish members while excluding nonmembers from transactions is important for the survival of social institutions. This ability is increasingly under tension due to globalization and
migration. Opening up the borders means a larger population but also
an influx of people from different cultures, bringing with them different
institutions. This heterogeneity and sometimes mismatch of informal institutions may make it more difficult to maintain the formal institutions that
are present in the country under the new situation.
Finally we asked whether a society that successfully established complex, designed institutions will always maintain this societal organization,
even if new technological changes have made the institutional arrangements obsolete or no longer optimal. Institutions or conventions, once established, have a strong path-dependent and reinforcing nature, regardless
of whether they are still serving the general interest or not. They can be
changed, but this might take an extreme shock or an external invasion.

3

Mechanisms of institutional
diffusion between societies
An empirical study of the adoption of female voting
rights across 101 countries, 1893-today

Objectives
• To shed light on the process of institutional diffusion between societies
• Particularly, to see whether the adoption of full voting rights for all
women can be linked to a diffusion process besides hinging on withincountry factors and external shocks
• To see if there is a spillover effect of the adoption of full voting rights
for all women, i.e. if distance to other adopters predicts adoption of
this institution
• To see how different types of inter-country contact influence the adoption of the extension of the franchise to women
This chapter is co-authored by Arjen van Witteloostuijn and will soon be available as a
working paper.
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• To analyze whether the importance of contact and diffusion versus
within-country factors changes over time, i.e. to see if effects differ
between early and late adopters

3.1

Introduction

In the previous chapter, we looked at the ’ex genesis emergence’ of institutions as a possible consequence of demographic and technological changes
after the Neolithic Revolution. As more societies became sedentary and
communities grew larger in size, the incidence of contact between different
societies became much higher. Therefore, this chapter is concerned with
what happens to institutions once different societies come into contact with
each other. Does the adoption of formal institutions hinge on the number
and type of contacts between nations? Specifically, we look at whether the
timing of the extension of franchise to all women is affected by a country’s geographical neighbours, trade partners and war enemies or allies
that already adopted this institution. While the adoption of voting rights
for women has been analyzed, looking at country-specific factors, the novelty of this research is in studying diffusion as a process, focusing on the
effect of contact. In a duration analysis, we test whether (a) diffusion is taking place and (b) the speed of diffusion depends on the intensity and type
of contact between nations that do not (yet) and those that do have introduced this institution. We examine the relative importance of the following
factors: geographical distance, international trade, diplomatic exchange,
colonial ties, and inter-country warfare. In supplementary analyses, the
sample is split into early and late adopters to analyze whether the same
factors are important in both groups. To investigate whether inter-country
contact has an effect beyond external shocks common to all countries and
within-country predictors, we control for several key catalyst moments and
for well-established predictors of women’s rights. Additionally, we add
continental fixed effects. We test our hypotheses in an event history analysis, with the year of adopting full female voting rights as the dependent
variable.
The period under study ranges from 1893 when New Zealand was the
first country to extend the franchise to women, until 2008. At this moment, all but a few countries have introduced voting rights for all women.
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The sample consists of 101 countries all over the world.1 We find strong
evidence for diffusion, as the number of neighbours that already adopted
female voting rights is a positive and significant predictor of franchise extension in all specifications. Other types of contact, the amount of trade,
colonial relations and diplomatic exchanges with prior adopters, are also
positive predictors but these are less robust to the inclusion of external
shocks and within-country control variables. When late adopters and early
adopters are analyzed separately, there are some remarkable differences:
the effect of diffusion through neighbouring countries is only significant
for late adopters, although trade with prior adopters and being a more
open economy in general are positive predictors of the extension of the
franchise for early adopters. The diffusion is mainly occurring between the
late adopters, which is not that surprising as the number of prior adopters
is rising over time so chances of contagion through contact are rising.
Institutional change is the subject of revived interest. Williamson (2000)
argued that the more deeply embedded institutions are society, the harder
they are to change. Others have shown that sometimes outside influences
can function as a ’shock’ large enough to fundamentally change the set
of political and economic institutions in a given country (Acemoglu, 2009;
Nunn, 2008). Within sociology and political science, the observation that
institutions can diffuse over countries is nothing new. As Gleditsch (2002)
states, democracies rise in "system-wide waves", implying that this cannot be solely due to independent internal processes. The Arab Spring of
2012 provides anecdotal evidence that reform and revolution may be contagious. Simmons et al. (2007, p. 450) argue that: "Diffusion theorists of
different stripes share the view that the policy choices of one country are
shaped by the choices of others, whereas conventional accounts of policy
choices point only to domestic conditions." There is thus consensus that
the influence of other states has to be taken into account when looking at
institutional change within a country, and that this diffusion is anything
but a homogeneous process. This fact that choices of actors from one particular spatial unit are affected by those of actors in other spatial units is
also called ’spatial dependence’ (Perkins and Neumayer, 2009). The power
prestige hypothesis argues that the characteristics of the major powers that
1 As

these are not all countries, the issue of selection bias warrants some consideration.
The sample includes all countries for which there is full data. We have tested for selection
on the observables, which does not appear to influence our results, but we cannot test for
selection on the unobservables. The countries that drop out of the sample are mainly the
smaller countries where data collection proves an overall problem. The sample does include
countries from all continents and across all ’waves of adoption’.
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originally adopt a policy affect the way in which this policy is diffused to
other states (Fordham and Asal, 2007). Acemoglu et al. (2001) look not at
the characteristics of the transmitter, but instead at the characteristics of the
recipient, arguing that the disease environment in colonies determined the
type of institutions they ended up with.
Although the characteristics of the recipient country are important, one
piece of the puzzle has been less prominent in empirical research to date:
the effect that the adoption of the institution by other nations has, through
different channels of contact, on the chances that a particular country introduces this institution as well. We seek to examine the impact of direct
contact between two countries, and analyze whether the intensity and type
of contact has an effect on the diffusion of an institution, controlling for
within-country factors such as changes in the political regime, as well as
external shocks such as inter-country wars.2 We would thus like to go beyond describing the diffusion, and also find out the causal mechanisms
behind this diffusion, paralleling Salehyan and Gleditsch (2006) in their research on the spread of Civil War. We analyze how the intensity and type of
contact between two states (war, diplomatic bonds, colonial dependencies
or trade) influences the sudden emergence of voting rights for all women
in those states.
When studying the effects of inter-country contact on the adoption of
an institution, many different institutions could be considered. We decided
to focus on the adoption of voting rights for all women, as this institution
has now been established in a large part of the world. This makes crosscountry comparisons most meaningful. The first country to introduce full
woman franchise was New Zealand in 1893; in 2008 all but a few countries have adopted this institution. This institutional adoption thus took
place during a period for which historical data on different types of contact are reasonably well recorded. Furthermore, the extension of franchise
to all women is a clear change that is formally documented. This means
that our study is restricted to de jure and not necessarily de facto institutional change of women’s rights. This is unavoidable as this is the only
objective way to compare institutional change across countries. In future
research, the analysis might be extended to include more institutions, possibly including a more recently adopted or more historical institution, or
comparing the adoption of an economic and a political institution. We focus on whether and to what extent the type of contact between two states
2 These large wars are also a form of contact, but we interpret them as shocks here because they also influenced countries not directly involved in the war.
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(inter-country warfare, diplomatic bonds, colonial dependencies, and international trade) influence the sudden emergence of voting rights for all
women in those states.
This chapter is structured as follows. In the next section, we briefly
develop our hypotheses, and explain how they follow from theory. As a
second step, we elaborate on the history and spread of female voting rights
and summarize the insights from extant work on this institution. In the
following section, we describe the data and our sample, as well as our empirical strategy. We describe our results and discuss these results and their
interpretation in the final section.

3.2

The adoption of female voting rights

The nineteenth and twentieth century were characterized by different "waves
of democratization", including extensions of franchise to men of all ranks
and status and sequentially or simultaneously to women. In 1893, New
Zealand was the first country to grant all women the right to vote in national elections, followed shortly by Australia in 1902. The extension of
franchise was a more gradual process in some countries and involved an
abrupt change in others. In the United States, women were already allowed to vote in several states by 1910, but the constitutional amendment
affecting all states was only passed in 1920. In Europe the extension of
franchise started in Finland in 1907. Several other European countries followed before or shortly after World War I, like Norway, Denmark, Sweden,
Great Britain and Germany.3 In the years 1918 and 1919, Austria, many
Eastern European countries and Belgium and the Netherlands also joined.
Another wave of extensions happened in Southern Europe; Spain and Portugal enfranchised women in the 1930s, but France, Italy and Greece only
did so after World War II. The exception in Europe is Switzerland, where
women were only enfranchised in 1971. Between 1940 and 1950 several
Asian countries extended franchise to women. In Latin America we observe two waves: the first in the 1930s (Ecuador, Chile, Brazil), and the
second after World War II when several other countries joined. On the
African continent, South Africa was the exception with an early extension
in 1930 (to white women only). For most African countries, female vot3 This is the German Weimar Republic. We do not consider the constitutions of East and
West Germany that followed as they did not remain independent countries until the end of
our data period. Both countries did have full voting rights for women in place during the
whole period of their existence.
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ing rights came with the post-decolonization constitutions, between 1950
and 1970. After the ending of the Cold War, several new countries came
into existence that implemented universal suffrage directly in their constitution. Currently, only a handful of countries in the Persian Gulf do not
grant women voting rights. There have been a few recent extensions, notably in Kuwait in 2005, the United Arab Emirates in 2006 and Saudi Arabia
in 2015.
The literature on the evolution of women’s political rights is substantial. The extension of franchise to include women has been studied extensively in economics as well as political science, as it has been linked to
structural changes in policy, such as the composition and size of government spending, and other variables such as child health (Aidt et al., 2006;
Aidt and Dallal, 2008; Docquier et al., 2015; Hofer, 2015). These studies focus on the consequences of the extension of franchise, rather than on the
antecedents. Añón Higón and Minguela (2014) look at women’s suffrage
and political representation in the period 1893-2010, relating this to economic development and women empowerment. They reveal a nonlinear
relation between economic growth and women’s suffrage, but show that
external causes such as treaties and international conflicts also have strong
effects. Importantly, they report a difference between early adopters (where
economic development constitutes the main factor) and latecomers (where
global demand for women’s rights, expressed in treaties, is more important). They were not able to show the process of diffusion yet, as their
way of measuring a ’neighbour effect’ depends only on the total share of
countries already having adopted full suffrage, not taking into account the
distance to the country under observation.
Damjanovic et al. (2015) that economic development matters, for the
following reason: as a society develops, it accumulates physical and human capital, which feeds into higher productivity of females, equalizing
the gender balance of power. McCammon and Campbell (2001) analyze the
differences between the Western States in the USA, being frontrunners with
regards to full suffrage, and the rest of the country. They find that neighbouring states having adopted woman suffrage already definitely matters,
as well as the presence of females in mainly male dominated domains such
as higher education and specific professions (i.e., lawyers and physicians).
The strategies of political movements are also found to be influential. King
et al. (2005) find that, while controlling for other political variables, women
suffrage movements are especially important in the early stages of the legislative process, and not so much in the later stages.
Other studies have linked specific types of contact to changes in democ-
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Figure 3.2.1: Geographic representation of adoption year
Adoption of full voting rights for women

Categories and number of countries
1975 - 2020 (38)
1958 - 1975 (33)
1946 - 1958 (47)
1893 - 1946 (42)

racy. For example, the migration between two countries may also affect the
intensity and type of contact between those two countries, opening gateways for diffusion. Beine et al. (2013) find that there are behavioral transfers
between migrants’ receiving and sending countries, and that a larger share
of migration to countries more democratic than the home country therefore
also increases democracy in the home country. Docquier et al. (2015) confirm this finding for developing countries specifically, and find that openness to emigration increases the institutional quality in those countries.
To get an idea of the geographical diffusion process of female voting
rights, we visualize the timing of adopting full female suffrage on a world
map. The grouping of categories influences the way the geographical diffusion process looks like. As a start, we show a graph with four categories
based on quartiles. For the purpose of creating these maps, the four countries that did not adopt full female suffrage yet were assigned the year 2020
for adoption, such that a darker color represents later adoption. The numbers behind the categories in figure 3.2.1 indicate how many countries fall
into that category. A general pattern emerges. However, the first category
includes more than 50 years as adoption was more spaced in the beginning.
It may be more meaningful to increase the number of categories. In Figure
3.2.2 we divide the countries into eight categories based on an equal distribution. Now we can see that the first 30 years were grouped together,
but we do see more variation, especially in the Middle East region. The
pattern that emerges is that the early adopters were mainly located in Europe and the Western Offshoots, followed by Asia and some countries in
Central and South America, after which Africa followed, then the rest of
South America and finally the Middle East region. However, instead of
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Figure 3.2.2: Geographic representation of adoption year, quartile intervals
Adoption of full voting rights for women

Categories and number of countries
1991- 2020 (17)
1975 - 1991 (21)
1963 - 1975 (20)
1958 - 1963 (13)
1953 - 1958 (27)
1946 -1953 (20)
1925 - 1946 (22)
1893 - 1925 (20)

categorizing into equal groups based on the distribution, it may be more
insightful to combine historical events together with a visual picture of the
distribution over time to identify ’waves of adoption’ (see Figure 3.2.3).
Aidt et al. (2006) divide the extension of the female franchise in two waves
(after World War I and after World War II), but a more detailed division
may provide further insights. We define the following eight categories:
1893-1914 (Pre-World War I), 1913-1922 (World War I and aftermath), 19221939 (interwar period), 1940-1948 (World War II and aftermath), 1949-1960
(Decolonialization), 1961-1989 (Cold War), 1990-2010 (end of Cold war) and
2010-20204 , as is shown in figure 3.2.3. The effect of geographical proximity
on adoption and diffusion seems to be clearer with this categorization. We
can now distinguish between the four very early adopters (New Zealand,
Australia, Finland and Norway), and the other parts of Europe and the
Western Offshoots that adopted full franchise during or after World War I
and the interbellum. Many Asian countries adopted full franchise during
World War II and its aftermath. The majority of Africa and South America
are clustered in the Decolonization wave, the newly formed Eastern European countries fall into the end of the Cold War wave, and the Middle East
region either adopted full female suffrage after the end of the Cold War or
has not adopted it yet. However, we do see from these three graphs together that geography seems to play a role, but that it cannot be the only
determinant. For this, the geographical pattern, both within continents and
across the world, is not clear enough.
4 This

is a fictitious category as it starts when the data collection ends. So, this time
window includes countries that do not have suffrage yet at the end of the data period.
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Figure 3.2.3: Geographic representation of adoption year, custom waves of
adoption
Waves of adoption of full voting rights for women

Categories and number of countries
2010 - 2020 (4)
1989 - 2010 (22)
1960 - 1989 (43)
1948 - 1960 (40)
1939 - 1948 (24)
1922 - 1939 (9)
1914 - 1922 (14)
1893 - 1914 (4)

3.3

Hypotheses

Many studies have examined the adoption of voting rights for women, but
they have tended to focus only on within-country factors, such as democracy and the (labor-market) position of women. Our analysis controls for
the most important factors mentioned in this literature, replicating this
prior work. The added value of our study is that we also add the lens
implied by the process of (spatial) diffusion among countries by including
the type and intensity of contact between nation-states. In doing so, we
connect to relational models that suggest that rates of diffusion vary with
the level of interaction between prior and potential adopters (Strang and
Meyer, 1993). In the context of the diffusion of female suffrage, we formulated seven hypotheses.
The first hypothesis relates to the effect of geographical distance. We
hypothesize that geographical distance has a negative effect on adoption.
This prediction follows from gravity logic, widely used in the social sciences, arguing that the volume of a certain variable (traditionally trade) is
inversely related to the distance between the two entities (Tinbergen, 1962).
Hypothesis 1. The shorter the distance between a country A that has not yet
adopted female voting rights and all prior adopters, the larger the probability that
this country A will also adopt female suffrage.
Moreover, contagion is more likely to happen if there are more neighbouring countries that have already adopted the institution. The effect of local
neighbours was found to be important in the adoption of universal suffrage by Ramirez et al. (1997) for the period 1930 to 1990, reporting that
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regional neighbours with women’s suffrage influenced holdout in this period. Brinks and Coppedge (2006) confirm the influence of the average degree of democracy among contiguous neighbours on the degree of democracy for countries between 1972 to 1996. Therefore our second hypothesis
involves this ’neighbour effect’ (Dietz, 2002):
Hypothesis 2. The more prior adopters are neighbouring a country A that has
not yet adopted female voting rights, the larger the probability that this country A
will also adopt female suffrage.
Cao (2010) explains that policy learning and emulation is more likely to occur across two countries that are close to each other, and that closeness can
have different meanings. Next to geographical closeness, countries can be
close in a cultural sense, when they share a language, religion and customs.
As a robustness check, we include cultural distance to prior adopters. Besides geographical and cultural closeness, we examine how the type and
intensity of contact influences the diffusion of the institution. We distinguish four types of contact: trade, inter-country war, diplomatic ties and
colonial heritage. We argue that all four types of contact positively impact
diffusion, but for different reasons. In sociology, four mechanisms of diffusion are identified: coercion, competition, constructivism and learning
(Simmons et al., 2007). If diffusion happens through coercion, the powerful nation-states or international institutions threaten with sanctions or
promise aid in return for the adoption of a certain institution. Competition implies that diffusion emerges because countries are competing for
investment and export, and therefore adjust their national norms and rules
to lower the cost of doing business in the hope of reciprocity. Constructivism involves policy and institutional changes promoted by expert epistemic communities and international organizations, who define economic
progress and human rights. Finally, learning has to do with countries that
learn from their own experiences and from those of other countries, especially their well-respected peers. In the context of the extension of franchise
to women, it is not apparent that one of these mechanisms would be more
relevant than any or all of the others. This may rather depend on the ways
in which a country is exposed to others that already adopted the institution, and thus of the nature of contact with those others, i.e. friendly or
unfriendly, and intense or superficial. The four types of contact that our
study analyzes are trade, diplomatic ties, war and colonial heritage.
Regarding international trade, we argue that the mechanisms of com-
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petition and learning play an important role. First of all, as soon as a country interacts with an international trading partner, the domestic producers
have to compete for demand. Under these forces of competition, the country will likely be tempted to copy institutional successful features from its
trading partners to not to fall behind (Simmons et al., 2006). Additionally,
learning may emerge in the form of seeing how specific institutions lead
to certain outcomes for the trading partner, which may trigger the home
country to also adopt the institution.
Hypothesis 3. The more a country A that has not yet adopted female voting rights
trades with prior adopters, the larger the probability that this country A will also
adopt the female suffrage.
With regards to diplomatic relationships, the argument is that the mechanisms of (soft) coercion and learning will be important for diffusion. The
diplomatic partners may coerce the home country to adopt similar institutions, and again a positive learning mechanism may also operate, known
as the cohesion theory among organizations (Davis, 1991).
Hypothesis 4. The more diplomatic ties a country A that has not yet adopted
female voting rights has with prior adopters, the larger the probability that this
country A will also adopt the female suffrage.
However, as Simmons et al. (2007) state, "Coercion can be exercised by governments, international organizations, and nongovernmental actors through physical
force (Owen, 2002), the manipulation of economic costs and benefits, and even
the monopolization of information or expertise". Besides the soft coercion taking place in diplomatic negotiations, more forceful ways of coercion arise
when countries are at war. In that case, the institution may be imposed by
the more powerful player, the victor, upon the less powerful player (Peic
and Reiter, 2011).
Hypothesis 5. If a country A that has not yet adopted female voting rights lost a
war or yielded to a prior adopter, the probability that this country A will also adopt
female suffrage is higher.
As a robustness check, we will also explore the effect of being engaged in
war in general, as this may affect the position of women in the home country regardless of the outcome of the war and the institutional quality of
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the enemy. If a country is a colony of another, more powerful country, this
could also lead to forceful coercion by the colonizer, imposing institutions
upon the colony. Furthermore, a constructivist mechanism might be forceful when authorities of the colonizing country design certain institutions in
the colonized country.
Hypothesis 6. If a country A that has not yet adopted female voting rights has
colonial ties with a prior adopter, the probability that this country A will also adopt
female suffrage is higher.
The four types of contact were of varying importance in different periods
of time. Globalization studies argue that higher interdependency between
countries due to increased international trade decreases the frequency of
conflicts between countries, although empirical evidence remains mixed in
this area (Barbieri and Schneider, 1999; Gissinger and Gleditsch, 1999).
Hypothesis 7. The relative importance of unfriendly contact (inter-country war
and colonial ties) will decrease over time, whereas the relative importance of friendly
contact (international trade and diplomatic relations) will increase over time.
There are theories, however, that state that the effect of contact on diffusion may not always be as expected. Strang and Meyer (1993) argue that
exchange can also generate cultural divisions of labour and therefore the
effect of theorization should be included when looking at the diffusion of
practices. The institution that we look at, however, has been elaborately
theorized and the diffusion is taking place in nation-states, which is also
conducive to diffusion according to the authors. The next section describes
the data and methods used to test these hypotheses.

3.4

Methods and data

3.4.1

Dependent variable

The dependent variable is the adoption of universal suffrage for women.
This institution is widespread nowadays, as only seven out of the 202 countries in the dataset have not yet adopted female suffrage. In the literature,
an ongoing discussion involves the question as whether or not democracy
is welfare-enhancing. Equal rights for men and women are generally seen
as good for welfare in the broader sense and equal treatment of men and
women is a fundamental right. Figure 3.4.1 displays the distribution over
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time of the extension of suffrage to women. A visual inspection shows that
one can distinguish several waves or patterns in the data set. First, early
adopters emerged, before the First World War. Second, shortly after World
War I, we notice a small spike, after which larger spike just occurred just
after the Second World War. These two periods are often described as two
important waves of democratization. Third, after that, the real diffusion
seems to kick in, with a large but decreasing density of countries adopting
full female franchise until the last year in the dataset (2008). The year 1958
strikes out with 15 countries adopting the institution in that year; these are
all African countries.
Figure 3.4.1: Distribution over time of the first year of full female franchise

Data on universal franchise are taken from the Political Institutions and
Political Events dataset (Beck et al., 2001). In the variable ’F’ (franchise),
franchise is coded from 0 to 7, where 7 indicates that all men in society can
vote. A second digit codes suffrage for women, where 0 indicates that no
women can vote, 1 indicates that women are qualified on a narrower basis
than males, and 2 indicates that women are qualified equally as males. We
decided to look at the year in which a country achieves the status of 72,
such that all men and women are allowed to vote. The alternative could
be to include all cases where the second digit was a 2, but because this
can refer to strongly limited voting rights (for both man and woman), we
decided to focus on full universal suffrage only. Limited voting rights exist
when there is some threshold on education, property, income or taxes, such
as in Portugal. Here, women were granted the right to vote in 1931, but
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Figure 3.4.2: Distribution over time of the first year of full male franchise

with even stronger restrictions than man; women were only allowed to
vote if they had completed secondary or higher education, whereas the
only requirement for men was that they knew how to read and write.
The first country to receive the status of full and equal voting rights
was New Zealand in 1893, and the last country that obtained that status
without censoring was Kuwait in 2006. On average, countries achieved
full universal suffrage in 1952; the median year of adoption is 1958. Figure
3.4.2 shows the distribution of first occurrence of full male voting rights.
Here, the mean year of adoption is 1949, and the median year is 1954. The
average lag between male and female suffrage is nine years, but the median
is zero years, as many countries introduced democracy simultaneously for
both sexes. The largest lag that can be found is 68 years (for Paraguay).
For 10 per cent of the countries, the lag is 45 years or more. We see a large
spike in 1893, but this is by default as this is the first year in the dataset.
So countries that already had full voting rights before 1893 are given that
value in this first year. Furthermore, we observe, again, the two waves of
extension of franchise, after the two World Wars, and the year 1958 is again
marked by a large set of African countries. In the Appendix, in figures 6.2.1
and 6.2.2, the same two graphs can be found for only the 98 countries in our
sample. Here we see that not all the African countries that extended their
voting rights in 1958 are included, showing a smoother pattern over time.
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Independent variables

Geographical distance
The data on geographical distance measures, related to Hypothesis 1, are
taken from the Gleditsch and Ward (2001) dataset. They provide two variables: the first is the kilometer distance between the capital cities of a countrypair, and the second is the minimum distance between any part of the two
countries.5 We generate two time-varying variables of geographical distance to prior adopters. The first gives the average capital-city distance
to all countries that have the institution already in that given year (Mean
distance). The second variable gives the number of countries within a maximum range of 640 kilometer over water or lad (400 miles, see Gleditsch and
Ward (2001) on their treatment of distance variables) that have adopted the
institution already, in any given year (Close neighbours). The dyadic distance dataset consists of 41,006 country-pairs, out of which 1,944 countrypairs have a minimum distance of less than 640 kilometer between them.
21 out of 202 countries have no neighbours within the 640 kilometer distance circle. With regards to the mean distance to prior adopters, we expect
that the distance depends mainly on New Zealand in early periods, hence
being large. Over time, as more countries start adopting full suffrage, the
distance starts declining rapidly. However, as time progresses and almost
every country worldwide adopts full suffrage, the distance rises again, albeit slowly. The nonlinear nature of this variable makes the estimations
for this variable hard to interpret. Therefore, as a robustness check we include cultural distance to prior adopters. Cultural distance is proxied by
the linguistic proximity index, taken from Melitz and Toubal (2014). Taking linguistic proximity as a measure of cultural distance is common in
studies explaining trade between countries (Felbermayr and Toubal, 2010;
Isphording and Otten, 2013).

International trade
The independent variable relating to Hypothesis 2 is the share of total trade
volume (in millions of dollars) that is carried out with prior adopters. Trade
flows are taken from the Correlates of War dataset (Barbieri et al., 2008).
The maximum trade flow is between China and the USA in 2008. In addi5 In the data we find several pairs with distance 0. These are all previous names of the
same country. These cases are dropped out of the sample.
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tion to that, openness, proxied by total trade volume in millions of dollars
as percentage of GDP is included as a control variable. A problem with
these two variables is that for many countries, trade is not measured yet in
the years prior to adoption of the institution. Including these variables thus
reduces the number of events in the analysis by 50. Therefore, we run analyses after both including and excluding these two trade-related variables.

Inter-country war
To test Hypothesis 3, we use data from the Correlates of War project (Sarkees and Wayman, 2010). These data relate to dyadic and monadic wars.
However, the dyadic data do not go back far enough in history so we used
the software from EUgene to convert the monadic war into a dyadic war
dataset (Bennett and Stam, 2000). Building on the coercion hypothesis, we
argue that the diffusion probability increases if a country loses a war or
yields to another country that already extended the franchise to women.
The first variable, Waryieldlost takes on a value of 1 if the country either lost
from or yielded to another country that already adopted the institution in
a given year. We also control for the general effect of being engaged in war,
as will be explained in the section on control variables.

Diplomatic exchange
Data on diplomatic bonds are taken from the Correlates of War dataset
(Bayer, 2006), to explore Hypothesis 4. This includes data on diplomatic
exchanges (Diplomatic exchange), which captures all diplomatic representations between states from 1817-2005. We transform this data into a variable counting the yearly contacts with countries that already adopted the
institution. We do not distinguish between different types of diplomatic
exchanges, but merely provide a count of the total number of exchanges
per year with countries that already adopted the institutions.6
6 The

data is not available for every year, especially in early years, therefore missing
observations were filled by using the observation for the last recorded year for that country.
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Colonial dependence
We include colonial ties to examine Hypothesis 5, again using data from
the Correlates of War project (CoW, 2002). This is an undirected variable:
whether country A was a colony of country B or vice versa does not matter.
The aim is to merely analyze whether this type of relationship is conducive
to the diffusion of the institution, compared to other types of contact. Colonial dependence is coded as 1 if, in that year, there was a colonial dependency
relation with another country that already adopted female voting rights.
We test the effect of the total number of colonial ties with prior adopters for
every year.
In Table 3.4.2, we report the bivariate correlations between all our main
Table 3.1: Correlation table contact variables
Mean. Dist.

Close Neigh.

Cult. Dist.

Trade

War

Col. Dep.

Mean Dist.

1.000

Close Neigh.

0.231*

1.000

Cult. Dist.

0.832*

0.241*

1.000

Trade

0.722*

0.264*

0.660*

1.000

War

-0.076*

0.033*

-0.006

-0.081*

1.000

Col. Dep.

0.053*

0.089*

0.154*

0.204*

0.052*

1.000

Dip. Exch.

0.459

0.209*

0.610*

0.520*

-0.007

0.379*

Dip. Exch.

1.000

independent variables. The bivariate correlations are generally quite high
and significant, but only the correlation between mean geographical distance and mean cultural distance to prior adopters is worryingly high.
However, cultural distance will be introduced as a substitute for geographical distance in a separate analysis so these two variables will not be introduced in the same regression. With regards to the other covariates, we add
them stepwise to make sure that there is no bias introduced due to multicollinearity.

3.4.3

Control variables

Besides contact with prior adopters, within-country factors and general
events7 could influence the adoption hazard rate. Our first control variable is annual GDP per capita (GDPcap), which is a time-varying covariate.
The level of development is linked to the extension of franchise in a theoretical model by Lizzeri and Persico (2004). These data are taken from the
7 Meaning

not specific to a pair of countries.

80

Chapter 3.

PIPE dataset (Beck et al., 2001), and are measured in dollars. The mean
GDP per capita is 2,891 dollar. The highest GDP per capita in the dataset
is Qatar in 1973, with a GDP of 42,916 dollars. This may seem peculiar, but
remember that countries drop out of the dataset as soon as they adopt full
female voting rights. So, for many rich Western countries, the latest year
of measurement is somewhere in the early twentieth century, when GDP
per capita was much lower all over the world. Our second control variable is openness (openness), which is the total trade volume over GDP. This
variable is calculated using national trade data from the Correlates of War
project (Barbieri et al., 2008). Countries that are more open could have a
higher tendency to adopt new institutions in general. The most open country is Saudi Arabia in 1992,8 with a ratio of 29 of trade volume to GDP. Our
third control variable is legal origin. These data are taken from the CIA
World Factbook CIA (2014). The common law system is different from the
civil law system and other mixed or religious legal systems by generally
allowing for more political flexibility. This is captured by a dummy variable, with 1 for common law systems (Common law) and 0 for civil or other
(mixed or religious) legal systems.
Our fourth control variable involves differences in the position of women
between countries. A possibility is to look at female labour participation, or
composite gender equality indices that change over time. However, most
measures of gender equality in different domains are (i) based on very
recent data, which is pointless in a longitudinal context, and (ii) highly
endogenous to the dependent variable, which would lead to biased estimates. Therefore, we instead use an instrument that has been linked in
prior work to time-invariant differences in gender roles between countries.
These persistent differences have been ascribed to differences in cultural
beliefs about the appropriate role of women in society (Fortin, 2005; Fernandez, 2007; Borck, 2014). We follow Alesina et al. (2013) and take traditional plough use as our proxy for the position of women in society. The
link between plough use and gender role differences was originally put forward by Boserup (1970): in societies where plough agriculture is practiced,
the argument goes, there is more need for physical upper body strength,
implying that men have an advantage in farming vis-à-vis women. This
triggered a division of labour and specialization along gender lines, and
the persistent belief that the place for women to work is at home, even
8 Again,

this may seem peculiar, but we observe this because (1) oil revenues are important here and (2) countries have become more open over time, and developed countries
dropped out of the analysis early in our time window.
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when the main production in that society is no longer in agriculture. Data
on plough use is available at the ethnic group level from the ethnographic
atlas but were transformed into country-level data by Bolt (2012).
Ethnic groups are classified into one of three mutually exclusive categories: i) absence of plow animals/plow cultivation, ii) plow cultivation
was not aboriginal but well established at the period of observation or iii)
plow cultivation was aboriginal prior to contact. Differences may exist in
the extent of gender equality between societies where the plow was aboriginal and those where the plow was introduced after contact, but prior work
did not establish this as of date. For our research, the total absence of plow
cultivation is used as a measure of higher persistent gender equality. In the
country-conversed data, each country has a weighted average between 0
and 1 of the values for this variable of the different ethnic societies that pertained to this country. A higher value for this variable, (plow absent) means
higher gender equality. We also test whether a variable of contemporary
gender equality, the 2008 Gender Equality Index from the Human Development Report, performs better than this proxy for historical gender roles,
by way of robustness check. Of course, we do not argue that the gender
equality in 2008 can directly explain the adoption of female voting rights in
the preceding years, but rather assume that differences in gender equality
today between countries may also reflect persistent differences in gender
equality in the years before.
Additionally, we control for the shares of each of the four major religions (Hindus, Muslims, Christians and Buddhists) as well as the share of
atheists and agnostics in the country, as religion has also been linked to
the position of women in countries (Bertocchi, 2011). These variables are
taken from ARDA and are collected for the year 2010 (Association of Religon Data ARDA, 2011). Hence, this pair of control variables only work
if they reflect time-invariant inter-country differences. This makes sense,
given the long and persistent history of dominant (non-)religions across
different societies.
Finally, a few important events during the time period under study
have likely been catalysts for institutional change: the ending of the First,
Second and Cold Wars, respectively. Therefore, we include dummy variables for the years 1919, 1946 and 1990 (WWI, WWII and Fall Wall). Given
that these effects may need some time to materialize , we also create a fiveyear lag of these variables, as a robustness check. We also control for the
general effect of being involved in a war. For example, Milkman (1987)
has shown that wartime usually stimulates feminism and promotes gender
equality as women are required to take over traditionally male tasks when
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a large share of the male population is away in the militant fighting force.
This variable, (ongoing war) is a dummy that takes the value of 1 for each
year in which the country is at war.
We ran a few robustness checks with additional control variables. First,
we add a proxy for the level of democracy, the Polity index from Marshall
et al. (2014), which is available from 1800 until 2013 and ranges from -10
(strongly autocratic) to +10 (strongly democratic). Second, we control for
the net migration rate in 2010 (migrate), as e.g. Spilimbergo (2009) andDocquier et al. (2015) link migration to changes in democratic institutions.
Third and finally, we check whether our results are robust to the inclusion
of continent fixed effects. Descriptive statistics for all control variables can
be found in Table 6.2 in the Appendix.9

3.4.4

Empirical strategy

To analyze the event of interest, the adoption of full female franchise, and
to look at the process of diffusion behind this event, normal OLS procedures are not appropriate for two reasons. First, the dependent variable is
associated with a large number of zeroes and therefore the distribution of
event times is far from normal. Second, ordinary linear regression methods cannot effectively handle the censoring of observations that is prominent in the type of data that we analyze, and this will lead to biased estimates. Left censoring occurs when the event emerged before the start of
the dataset’s time window, but it is unknown when exactly (here, in which
year). Right censoring occurs when the event has not emerged yet at the
end of the measuring period. Left censoring is not present in this dataset,
as we know when each country adopted full female franchise. Right censoring is present, but only for a small share of the countries. A more appropriate estimation method to analyze this type of data is event history
analysis, which is a form of duration analysis. This estimation strategy is
based on a hazard rate function, indicating the risk of the event happening
at time t, given that it has not happened yet. This hazard rate function can
be made conditional on different time-constant and time-varying covariates, as well as on a function of time itself. One can either specify the time
distribution completely or opt for a semi-parametric model, which is the
preferred model here. By choosing a proportional hazards model, which is
a semi-parametric model, the time distribution consists of two components:
9 The

correlation table including the bivariate correlations between all the independent
variables and all control variables is very extensive and therefore not displayed here, but it
is available upon request.
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one that varies over time identically for all members of the population, and
another one that depends on the measured characteristics of the individual
members of the risk set (Cox, 1972).
An assumption of this model is that all events are single, unrepeatable
events. Therefore, the first time that a country moves to full female voting
rights is chosen as the event, even if there would be a regression in female
franchise later in history. Indeed, this is very rare in the dataset. Another
feature of the proportional hazards model is its log-linear nature, implying
that the effects combine multiplicatively and that the magnitude of effects
of covariates may vary over the range of other covariates. This means that
a country’s risk factors can be updated over time, such that as more of
the country’s contacts adopt female franchise, the country’s estimated risk
can change accordingly. This feature makes event history analysis the suitable method for analyzing our data, as one country’s risk of adoption is
hypothesized to depend on the adoption patterns of partners with which
the focal country has contact. As adoption of voting rights for women is
measured annually only, this implies the possible occurrence of tied survival times. So, survival time should be treated as discrete in the analysis
(Jenkins, 2005). We use the discrete analog of the continuous proportional
hazards model: a complementary log-logistic (clog-log) model. The spatial element of this model is captured in two independent variables, rather
than estimating a full spatial model. We believe that these two variables
together capture the elements of geographical proximity that are relevant.
This keeps the model parsimonious. As there is no theoretical basis to assume that the time-dependence of the adoption of full female voting rights
follows a certain distribution, we do not assume any distribution a priori,
as in the Cox proportional hazards model. The proportional hazard rate
model can be written as:
λi (t | xi ) = λ0 (t) exp( xi0 β)

(3.4.1)

Here, λ = Pr(T=t | T ≥ t) and λ0 (t) is a baseline hazard function that describes the risk for individual countries with xi = 0, that serve as a reference cell or pivot, and exp{ xi0 β} is the relative risk, associated with the set
of characteristics xi . In this proportional hazard model, the increase or reduction in risk, dependent on the values of the covariates, is the same at all
durations t. Adding the set of covariates, the empirical model becomes the
following:
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λi (t | xi ) = λ0 (t) exp( β 0 + β 1 ∗ CatalystYears + β 2 ∗ GDPcapitat +
β 3 ∗ TradeOpennesst + β 4 ∗ MeanDistance + β 5 ∗ CloseNeighbourst

+ β 6 ∗ Tradesharet + β 7 ∗ ColonialTiest + β 8 ∗ DiplomaticTiest β 9 ∗ WarYieldLostt
+ β 10 ∗ Ongoingwart + β 11 ∗ Legalsystem + β 12 ∗ GenderEquality)
(3.4.2)

In a survival analysis it is necessary to assume the risk set. We assume
that all countries are at risk starting in 1893, which is when the institution
of full female voting rights was first adopted, regardless of whether data
collection for this country starts before or after 1893. When a country has
adopted the institution, it is no longer at risk and exits the dataset. Duration
thus ranges from 0 to 115 years. One could argue that countries can only
be at risk if they are an independent nation-state during the whole period.
We check for this in two ways. First, we run a separate analysis only for
countries that were independent before 1893. This greatly reduces the sample size and may lead to selection bias. Second, therefore, we include the
year of independence in our standard regressions to see if that changes the
results. Data on independence is taken from the PIPE dataset (Beck et al.,
2001). For countries that were independent before the year 1000 the date
is set arbitrarily at 1000. For countries that temporarily lost independence
having been annexed to other countries, the most recent date of independence is taken.
Another issue of concern is the fact that we have an unbalanced panel.
Not all countries have complete data for the full period during which they
are at risk. Countries are deleted casewise if they have missing data on
any of the variables included in the regression. For our most basic model,
we have a sample of 101 countries, out of which 98 have adopted female
voting rights, but including all the relevant covariates reduces this sample
to 58 observations. There is a small difference in the mean year of extension to full franchise between the large and small sample, respectively 1961
and 1960, but this is not significant. So, selection on the dependent variable is not an issue. We do check whether our most important results are
robust to the different specifications. We also observe a slight difference
in the mean year of adoption between countries that are in the sample as
compared to the full population, respectively 1961.1 and 1961.8, but this
is again not significant. Our sample consists of a large range of countries,
developed and developing, spread out over all the continents and with a
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Table 3.2: Descriptive statistics for main contact variables
Sample 1 (N=101)
Variable

Obs

Mean

Sample 1 (N=55)
Std. Dev.

Min

Max

Obs

Mean

Std. Dev.

Min

Max

Mean Distance

2650

1496

1669

0

8724

1827

1437

1619

0

8409

Close Neighbours

2650

0.495

1.251

0

12

1827

0.588

1.387

0

12

Cultural Distance

1414

0.022

0.028

0

0.158

939

0.023

0.027

0

0.158

Tradeshare

2650

43.619

38.782

0

100

1827

44.349

37.802

0

100

Colonial Dependency

2650

0.323

0.970

0

16

1827

0.419

1.115

0

16

Diplomatic Exchange

2650

5.830

9.025

0

84

1827

6.843

10.017

0

84

Waryieldlost

2650

0.065

0.386

0

6

1827

0.076

0.430

0

6

considerable variation in the year of the extension of franchise to females.
Hence, these results are representative to a large extent. The list of countries in the largest sample and the smallest sample can be found in table 6.2
in the Appendix.
We analyze separately the countries that extended the female franchise
before or after the median year of extension in the population. This way, we
can determine whether effects differ between early and late adopters. As a
robustness check, rather than taking the median year of adoption, we split
up the sample between adopters before the end of WWII and its aftermath
(1949), as this is often claimed to be the largest wave of democratization.
With regards to causality, we admit that we cannot identify the direction
of the relationship in this model and that the female franchise extension is
likely endogenous to several covariates in our model. For example, countries may trade more with each other exactly because they share the same
norms regarding female rights, and there may be other latent variables capturing similarity between countries, making them having more contact as
well as adopting the institution around the same year in history. A standard
approach in the literature to circumvent this problem is estimating the independent variable with a gravity model based on exogenous predictors.
However, this would mean that, by and large, the same predictors would
need to be used for the different contact variables. We aim to show that
contact variables indeed matter for the adoption of female voting rights,
beyond the standard within-country effects and external shocks, and to analyze whether the importance of different types of contact changes over
time. We stress that these data only allow us to establish correlations. Identifying causal links between each of these types of contact individually and
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the adoption of voting rights for women is something that could be taken
up by future research.

3.5

Results

Table 3.3 shows the results for the complementary log-logistic model. The
coefficients reported are hazard ratios, meaning that a number greater than
1 increases the hazard and a number smaller than 1 decreases the hazard
for the event happening. We build the model by first estimating a baseline
specification, including a constant term as well as the time variable that
counts the years the country is at risk. In the second model,we focus on the
effect of the contact variables, which have been added one by one to make
sure that the coefficients were not affected by multicollinearity.
Focusing on the geographical variables first, Model 1 reveals that both
the mean distance to other adopters as well as the number of close neighbours significantly affect the chance of adopting female voting rights. The
coefficient for mean distance is rounded to 1, but is actually slightly larger
than 1, implying a small positive effect of the mean distance to prior adopters
on the chances of extending the franchise. This is counterintuitive, but this
could be due to the nonlinear nature of this variable, as explained above.
Therefore, as a robustness check, we substitute this variable for another
measure of distance, cultural distance. Due to data limitations, this reduces
the sample by half. The number of neighbours within 640km still positively
affects the chances of extending franchise to females, but the other contact
variables are no longer significant. Leaving out the distance variable altogether does not change the coefficients by much, but does make the effect
of colonial dependence insignificant. Furthermore, the model with the best
fit is the one with all six contact variables included.Therefore we choose
model 1 as our main specification.
The effects of neighbours, trading with prior adopters, and having colonial ties with prior adopters are all in the expected direction, but having more diplomatic relations with prior adopters actually decreases the
chance of adopting the institution. The effect of the mean distance to other
prior adopters is also in the opposite direction as expected, but this could
be due to the fact that initially, countries all over the world adopted the
institution. The effect of this variable is also very close to unity: so, the
economic significance is low. However, in this first model we clearly have
an omitted variable bias, given that we do not yet control for other within-
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Table 3.3: Complementary log-logistic regression of contact on women’s
suffrage adoption
Women’s Suffrage
Baseline
Mean distance

Model 1

Model 2

Model 3

1.000(0.000)***

Cultural Distance

1314.354(0.147)

Close neighbours

1.403(0.073)***

1.707(0.205)***

1.362(0.069)***

Tradeshare

1.009(0.004)*

1.006(0.253)

1.017(0.003)***

Colonial dependence

1.170(0.080)**

1.242(0.289)

1.112(0.081)

Diplomatic exchange

0.970(0.012)**

0.985(0.022)

0.977(0.013)*

War yielded/lost

1.205(0.287)

1.373(0.529)

1.159(0.274)

Time

1.005(0.003)

0.998(0.004)

1.004(0.006)

0.999(0.004)

Constant

0.022(0.008)***

0.142(0.006)***

0.010(0.006)***

0.012(0.005)***

No. of obs

2650

2650

1414

2660

Nonzero outcomes

98

98

839.958

766.682

46
384.5321

98

AIC

776.481

***=<.010, **=<.050, *=<.1, Standard errors between brackets.
1 This AIC value cannot be compared to the other values as the number of observations
varies
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country factors or external shocks. So, these results should be interpreted
with caution.
In Table 3.4 we extend our analysis by looking more carefully at the risk
set. We assumed that all countries were at risk from the moment the first
country extended franchise to women, but one could also argue that countries only become at risk when they are independent. Therefore, we also
run the analysis with only those countries that were independent before
1893. This leaves 40 countries in the analysis. However, this assumption
may be somewhat too strict, as non-independent countries could in fact
adopt the institution as well. As a robustness check we include the year
of independence. Furthermore, one could argue that the extension of franchise to all women only follows after the extension of franchise to all men.
Hence, we also include the years that passed since full suffrage for men
was introduced. As there is still no full suffrage in Qatar and Saudi Arabia,
according to the Political Institutions and Political Events dataset, this reduces the sample by two observations.
Table 3.4 shows that the results for the contact variables are largely
robust. The coefficients for the effects of close neighbours, tradeshare and
colonial ties remain stable and highly significant in all specifications. The
effects of geographical distance to prior adopters and diplomatic relations
with prior adopters lose their significance when only looking at countries
that were independent before 1893. Strikingly, losing a war or yielding to a
prior adopter now is a positive and significant predictor of adopting female
voting rights. This could be due to the fact that many of these relatively old
and established countries were involved in the two world wars. Hence,
they may have adopted female voting rights in either of the two waves
that followed the two world wars. When including the year of independence as a control variable for all countries, this is a significant predictor
of adopting female voting rights and it improves the fit of the model so we
keep this variable as a control variable. The years since full male suffrage
are not significant. Also, adding this variable does not improve the model.
So far we have only looked at contact and other variables that may determine whether countries are at risk to adopt the full female franchise institution. Now, we will examine whether the effect of contact is robust to
including a large set of covariates. We do this in three steps. First, we introduce time dummies referring to three catalyst events: the ending of World
War I, World War II and the Cold War.10 The dummy variable capturing
10 We also tried different lags for these dummies but this did not significantly change the
results.
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Table 3.4: Complementary log-logistic regression of contact on women’s
suffrage adoption including riskset controls
Women’s Suffrage
Model 1

Model 2

Model 3

Model 4

Mean distance

1.000(0.000)***

1.000(0.000)

1.000(0.000)*

1.000(0.000)*

Close neighbours

1.344(0.071)***

1.283(0.118)***

1.394(0.078)***

1.397(0.079)***

Tradeshare

1.010(0.004)***

1.023(0.008)***

1.010(0.004)***

1.010(0.021)***

Colonial dependence

1.166(0.081)***

1.127(0.077)*

1.213(0.090)***

1.207(0.093)***

Diplomatic exchange

0.970(0.012)***

0.998(0.018)

0.972(0.013)***

0.972(0.130)***

War yielded/lost

1.212(0.292)

1.579(0.359)**

1.194(0.276)

1.190(0.274)

1.001(0.000)***

1.001(0.000)***

Year of Independence
Years since male suffrage

0.998(0.792)

Time

0.996(0.004)

1.013(0.008)

1.004(0.005)

1.004(0.005)

Constant

0.016(0.006)***

0.001(0.000)***

0.001(0.001)***

0.001(0.001)***

No. of obs

2482

1917

2482

2482

Nonzero outcomes

96

40

96

98

735.442

344.4871

729.586

731.516

AIC

***=<.010, **=<.050, *=<.1, Standard errors between brackets.
1 This AIC value cannot be compared to the other values as the number of observations
changes, so these are not nested models
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the end of the Cold War was omitted from all specifications, however, due
to lack of variation. Second, we add time-dependent and time-invariant
within-country factors, that may affect the chances of adopting female suffrage. One of those variables is the effect of gender equality, which we will
test with two different proxies: the absence of historical plough agriculture, which is argued to lead to persistent differences in gender equality
between countries, or a contemporary indicator of gender equality. Finally,
we include continent fixed effects. The model with all covariates included
reduces the sample to 58 countries, so this smaller sample is used.
As can be seen from Table 3.5, the effect of neighbours extending
the franchise is very robust across all specifications. If one extra neighbour adopts the institution in a given year, the focal country is 1.4 times as
likely to do that as well. The same holds for the effect of having colonial
ties with other prior adopters, which is also stable, positive and significant
across all specifications. The effects of trading with prior adopters, having
diplomatic exchanges with prior adopters and the mean distance to prior
adopters are not robust at the 5% alpha level. The effects of the catalyst
years are clearly important, positively affecting the chance of adopting female suffrage. When adding the country-specific variables, only the effect
of being involved in a war is strongly significant and positive. This confirms previous findings that the position of women is strengthened when
the country is at war. The extent to which the plough was used in historic
societies is predicted to be related to gender equality as well, as plough
agriculture requires physical strength and therefore creates traditional gender roles. This effect is confirmed, but disappears when continent fixed
effects are added. This could be due to the high correlation between absence of the plow and being an African country (the correlation coefficient
is 0.69). As a robustness check, we included the contemporary gender inequality index. This variable is also not significant in the full model and
does not substantially change the results of our variables of interest, so we
only report the specification with traditional plough use here. The religion
share variables are jointly significant, and the share of Buddhists, Hindus
and Atheists in the country are also individually significant, positively affecting the likelihood of extending franchise to women. Being an autocratic
or democratic country does not affect the likelihood of adopting the institution, and neither does being a more open country with regards to trade
or migration, or being a more developed country in terms of GDP. The con-
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Table 3.5: Complementary log-logistic regression of contact on women’s
suffrage adoption including controls
Women’s Suffrage
Model 1

Model 2

Model 3

Model 4

Mean distance

1.000(0.000)

1.000(0.000)

0.999(0.000)

0.999(0.000)

Close neighbours

1.435(0.110)***

1.423(0.109)***

1.329(0.116)***

1.265(0.123)***

Tradeshare

1.004(0.006)

1.000(0.006)

1.005(0.007)

1.003(0.007)

Colonial dependence

1.276(0.107)***

1.280(0.108)***

1.219(0.113)**

1.199(0.110)***

Diplomatic exchange

0.984(0.017)

0.982(0.017)

1.021(0.018)

1.033(0.018)*

War yielded/lost

0.810(0.405)

0.726(0.399)

0.553(0.346)

0.487(0.340)

Year of Independence

1.002(0.001)***

1.002(0.001)***

1.002(0.001)**

1.003(0.001)***

WWI

5.398(4.080)**

5.955(4.786)**

6.500(5.503)**

WWII

3.368(2.137)*

4.094(2.660)**

3.318(2.133)*

Openness

0.975(0.076)

0.936(0.088)

GDP per capita

0.999(0.000)

0.999(0.000)

Common law

2.282(2.075)

2.236(2.241)

Gender Equality/Plow Absent

9.947(5.637)***

1.100(0.866)

Ongoing war

2.631(0.964)***

2.629(0.989)***

Democracy

0.992(0.027)

0.994(0.029)

Migrate

0.983(0.035)

0.976(0.034)

Religion Dummies

***

***

Continent Dummies

***

Time

1.005(0.007)

1.004(0.007)

1.013(0.008)

1.033(0.010)***

Constant

0.000(0.000)***

0.001(0.000)***

0.000(0.000)***

0.000(0.000)***

No. of obs

1955

1950

1950

1950

Nonzero outcomes

58

58

58

58

AIC

499.111

497.017

481.769

469.394

***=<.010, **=<.050, *=<.1, Standard errors between brackets.
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tinent dummies are also jointly significant.11
When comparing the nested models, the specification with all the control variables is the preferred model, having the lowest Akaike Information
Criterion. Therefore we can conclude that even when controlling for external shocks and within-country factors that are said to influence the chances
of extending the franchise to women, contact is still an important predictor.
Having more neighbours that are prior adopters, colonial ties with prior
adopters and more diplomatic exchanges with prior adopters all positively
affect the chance for a country to also adopt the institution in a given year.
Furthermore, the set of contact variables is jointly significant in the full
model at the 1% alpha level.

3.5.1

Changing effects over time

The effect of certain types of contact may change over time. To examine
this, the sample is split into two subgroups: early and late adopters. The
cutoff point is the median year of adopting full female voting rights in the
full population, 1960. As a robustness check, we split up the sample in two
groups using the theory about waves of franchise extension, in this case using the end the second wave of democratization (1949), as the cut off point.
Table 3.6 displays the result for both subgroup analyses. The most striking
finding is that the effect of having more neighbours that are prior adopters
either becomes insignificant or negative for the early adopters. This is the
variable that was most robust across all the different specifications discussed above. It has to be noted we only have 15 early adopters when
using the 1949 cutoff. Hence, this result should be treated with caution.
However, it is safe to say that in the early stages of franchise extension, the
relationship between neighbours’ and own adoption is much weaker than
for the late adopters. This is quite an intuitive result, as diffusion forces
tend to cumulate over time when there are more other adopters present.
The results for trade share with prior adopters are interesting as well, as
trading more with prior adopters seems to positively predict adoption for
early adopters, but not for late adopters. The effect of diplomatic exchanges
with prior adopters is positive for both early and late adopters when 1949
is the cutoff point, but insignificant when 1960 is the cutoff point. This may
mean that something particular is going on in the period 1949-1960. This
would warrant further study, looking more in depth into the types of exchanges and geopolitical relationships between countries. This is beyond
11 We also tried to run separate regressions for each continent, but these models cannot be
identified as the number of observations is too low.
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Table 3.6: Analysis split into early and late adopters
Women’s Suffrage
Early (<1960)

Late (>1960)

Early (<1949)

Mean distance

1.000(0.000)***

1.000(0.000)

1.000(0.002)

Close neighbours

0.818(0.188)

1.494(0.272)**

0.056(0.067)**

1.370(0.174)**

Tradeshare

1.026(0.012)**

0.980(0.010)*

1.147(0.067)**

0.993(0.008)

Colonial dependence

1.174(0.330)

1.033(0.150)

1.189(0.856)

Diplomatic exchange

1.057(0.081)

1.042(0.027)

1.520(0.325)*

War yielded/lost

0.555(0.417)

Omitted

0.619(1.459)

0.504(0.559)

Year of Independence

1.002(0.002)

1.006(0.002)

1.011(0.005)**

1.004(0.001)

WWI

8.505(7.733)**

Omitted

13.927(20.789)*

Omitted

WWII

2.853(2.102)

Omitted

5.654(6.695)

Omitted

Openness

24.013(34.645)**

0.789(0.112)*

37.645(94.806)

0.829(0.112)

GDP per capita

1.000(0.000)

1.000(0.000)

0.999(0.001)

4.914(2.053)

Common law

0.487(1.170)

Omitted

779.671(4122.386)

Gender Equality/Plow Absent

104.651(153.516)***

0.169(0.215)

2.127(8.627)

0.680(0.589)

Ongoing war

1.385(1.034)

5.815(3.293)***

0.016(0.054)

4.914(2.053)***

Democracy

1.079(0.061)

1.011(0.059)

2.016(0.646)**

Migrate

0.882(0.132)

0.928(0.044)

1.663(2.353)

Religion Dummies

**

-

-

***

Continent Dummies

-

***

-

***

Time

0.983(0.016)

1.061(0.023)***

1.003(0.104)

1.048(0.014)***

Constant

0.000(0.000)

0.000(0.000)***

0.000(0.000)**

0.000(0.000)***

No. of obs

920

998

593

1331

Nonzero outcomes

29

29

15

43

***=<.010, **=<.050, *=<.1, Standard errors between brackets.

Late (>1960)
0.999(0.000)

1.180(0.139)
1.046(0.022)**

Omitted

0.998(0.041)
0.947(0.038)
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the scope of the current study.
We observe a few interesting results in the control variables as well. The
effect of being involved in a war is only significant for the late adopters,
suggesting that the wars before 1960 did not do as much for the position of
women. Furthermore, being a more open country with regards to trade has
a large positive effect for early adopters, but not for late adopters. We also
notice a sign switch for the gender equality variable, positively affecting
the chance of adoption for early but not for late adopters.
Summarizing, the pure diffusion effect where a country that has more
neighbours that adopt female voting rights is associated with higher chances
of adopting the institution as well seems to be driven mainly by the late
adopters in the sample. The evidence for the effect of contact in general
is strongest for these late adopters, although being more open to trade is
associated with higher chances of adopting female voting rights for early
adopters.

3.6

Conclusion

We analyzed the adoption of full voting rights for women across countries.
While female suffrage has been extensively researched, the contribution of
this study is to see this as a process of diffusion, and to focus on the effects
of cross-country contact on the timing of adoption. The effects of distance
and contiguity, as well as four types of contact were analyzed. Furthermore we examined whether the relative importance of the different types
of contact and their effect changed over time. We hypothesized that as the
mean geographic distance to all prior adopters decreases, the probability of
establishing full female voting rights increases. Furthermore, as the number of neighbours within a radius of 640 kilometer that are prior adopters
increases, the probability of extending franchise to women increases. The
first hypothesis was not confirmed: the mean distance to prior adopters
was not significant in most specifications, even negative in some models.
Hence, as mean distance to other adopters increases, the chances of adopting the institution for a country in a given year increase. This is a counterintuitive result. However, the coefficient of this variable is in all specifications very close to unity, implying that the economic significance of this
result is negligible. Moreover, the non-linear nature of this variable over
time makes it hard to interpret the coefficient. Take the following example.
For European countries, initially the distance to other prior adopters was
very large, driven by the distance to New Zealand. Still, many of those
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European countries were early adopters. We tried an alternative specification where we looked at cultural distance to prior adopters rather than
geographical distance, but this variable was not significant, substantially
reducing the number of observations. The second part of the hypothesis
was confirmed, with stable positive coefficients that were robust across all
specifications. When the number of neighbours of a given country within
640 km that are prior adopters increases by 1, the likelihood of the focal
country extending the franchise in that year is approximately 1.3 times as
large.
The second hypothesis argues that having a larger share of trade volume with prior adopters increases the probability of establishing full voting
rights for women in the country at risk. This was confirmed when studying
only contact, but turned out not to be robust to including within-country
control factors and general shocks.
The third hypothesis relates to the effect of war. We argued that losing a war or yielding to a country might lead to the forceful imposition of
this latter’s country’s institutions upon the losing party —in this case, voting rights for women. This hypothesis was not confirmed in the analysis.
However, being involved in a war in general does positively influence the
probability of adoption, and this is a large and robust effect. A speculative explanation is that the channel is indirect by affecting the position of
women in the country, rather than the direct channel where victors impose
their institutions on losers. Furthermore, war creates a period of instability, during which the diffusion of new norms and values disrupts the traditional equilibrium, which is almost impossible during periods of peace
due to institutional inertia (Zhao and Cao, 2010).
With regards to diplomatic exchange with prior adopters, it is hypothesized that through coercion this would lead to earlier adoption of the institution. This positive effect was confirmed when looking only at contact
variables, but is not robust to the inclusion of within-country control variables and external shocks. We also tested whether the year of independence
and the years that have passed since the extension of franchise to all males
alter our results. The first variable is robust across all specifications, but the
latter is not. If we would be strict in assuming that only independent countries before 1893 are at risk starting in 1893, our results still carry through,
but this assumption seems unrealistic.
Within-country factors seem to matter less than previously expected in
prior work. These variables are jointly significant, but only the effect of being involved in a war is robust across all specifications. Historical absence
of plow agriculture, a measure for persistent gender equality, positively in-
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fluences the chance of adopting female suffrage, but this effect disappears
when continent fixed effects are added. These continent dummies, as well
as the share of each religion in a country, are jointly significant but do not
affect the magnitude or significance of our important findings. External
shocks are important, as was already shown in previous studies. Particularly, extension of the franchise to women went in waves: the dummies for
the ’catalyst years’ 1919 and 1946 had large positive effects on the probability of adopting the institution in most specifications. However, even when
these catalyst years are controlled for, contact variables still have a significant effect.
We also split the sample into early and late adopters of full female voting rights. We concluded that the pure diffusion effect, as measured by
neighbours that are prior adopters, is only important for late adopters. For
early adopters, contact matters less, although being a more open country
does positively affect the chance of adopting the institution. We also expected that ’unfriendly’ contact would be relatively more important for
early adopters, while ’friendly’ contact would matter more for late adopters,
as globalization causes countries to be more dependent on each other for
trade and investment. However, we could not find evidence to confirm this
hypothesis. In fact, trade matters more for early adopters, whereas being
involved in a war increases the likelihood of adopting female voting rights
only for late adopters.
In conclusion, while large external shocks such as world wars are indeed important catalysts for institutional change, and although withincountry factors specific to the institution under analysis should not be overlooked, this study shows that cross-country contact is positively related to
the diffusion of an institution and should therefore be included when analyzing institutional adoption processes. The process of diffusion seems
to be strongest within the group of late adopters. Having prior adopters
as neighbours is the most robust factor that promotes diffusion, but other
types of contact do matter as well.
We acknowledge that this study has several limitations. Strikingly, in
our study, the position of women in a focal country does not significantly
affect the timing of adoption of voting rights for women. Although there
is some evidence for the persistent nature of gender equality, future studies could attempt to find time-varying instruments for gender equality to
see whether this has more prominent effects when the assumption that it is
constant is removed. Another extension is the analysis of other institutions
to explore whether the same types of contact matter for the process of diffusion. This way, research could draw comparisons on the effects of contact
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between historical versus modern institutions, economic versus political
institutions and more versus less embedded institutions. In so doing, our
theory’s external validity could be examined, probably leading to further
theory development, and to specifying boundary conditions.
Another possible limitation of this study is that we do not consider the
role of contact between two countries on third parties, or the existence of
possible ’diffusion professionals’ that do not adopt the institution themselves but do promote its advancement. This channel is hard to disentangle
in cross-country empirical studies, but possibly case studies can be used for
this. Finally, in the current specification it is difficult to identify causal links,
as causality might run in the opposite direction and more similar countries
may be affected by the same processes. To identify causal links, future
studies should focus on one type of contact at the time, as the traditional
gravity-equation approach cannot be applied to multiple contact variables
that are predicted by the same factors. What we can conclude though, is
that countries do not choose their neighbours, and that having more prior
adopters among neighbours positively affects the chance of extending franchise to females. This is an important conclusion indicating that diffusion
processes should not be overlooked when analyzing the adoption of institutions.

4

Searching for the existence of
entrepreneurial ecosystems
A regional cross-section growth regression approach

Objectives
• To find empirical evidence for the way in which institutions may lead
through differences in economic growth through the channel of entrepreneurial activity
• To find evidence for the existence of different institutional regimes or
entrepreneurial ecosystems in European regions
• To propose a methodology through which institutional regimes may
be empirically captured and later decomposed, at different levels of
aggregations and in different samples
• To see if the institutional regimes moderate the relationship between
entrepreneurial activity and economic growth
• To allow for heterogeneity in the effect of entrepreneurial activity on
economic growth between countries but also between supernational
This chapter is co-authored by Mark Sanders, Marc Schramm and Niels Bosma and is
available as a TKI Working Paper.
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classes of regions that may differ on other characteristics

4.1

Introduction

The term entrepreneurial ecosystem was coined to refer to those elements
in the entrepreneurs’ environment that help them to succeed (or not) in
their efforts to grow a new venture. Even though the analogy with the natural and biological ecosystems cannot be upheld in all details (Holling, 2001),
the concept has proven very useful to signify those elements directly relevant to the entrepreneurial value chain (Adner and Kapoor, 2010; Spigel,
2015). The term ’ecosystem’, however, also suggests a broader scope and
extending the concept to the entire set of interdependent actors and factors coordinated in such a way that they enable productive entrepreneurship is in fact required (Stam, 2015). This encompassing definition has
proven useful in theorizing about the importance of the context in which
entrepreneurs operate and led both academics and policy makers to zoom
in on the local, regional and national enablers of entrepreneurship (Audretsch et al., 2015). Measuring (the size and/or quality of) entrepreneurial
ecosystems, however, continues to proves a challenge. A first problem with
measuring the quality of an ecosystem is that we first have to establish the
appropriate ecosystem boundaries.
In nature, ecosystems overlap. Climate is a global system that overlaps
with more localized weather systems and the relevant ecosystem boundaries for the habitat of the eagle clearly span the ecosystems of many mice.
Economic or entrepreneurial ecosystems share that property. The local entrepreneurial ecosystem is part of the larger regional, national, international and perhaps truly global ecosystem and although all economic activity is in the end local, there is no reason to assume that the most relevant ecosystem boundaries coincide with any administrative geographic
units, however (dis)aggregated they may be. Instead, the relevant ecosystem boundaries depend on the question at hand. Do we study eagles or the
mice?
The evidence that entrepreneurship contributes to economic growth
through innovation and creative destruction seems mixed at the aggregate,
regional and local levels (see below) and it has proven hard to convincingly identify causal links at all aggregation levels. The existence of heterogeneous overlapping and nested entrepreneurial ecosystems at all these
levels can of course explain this.
We follow Stam (2015), who put forward that the entrepreneurial ecosys-
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tem is multilayered. And propose an approach building on Andersson and
Henrekson (2015), who first define (local) competitiveness as the ability to
continuously renew the economic base of the local economy. Then they
argue that entrepreneurship (at the local level) is instrumental in maintaining that ability. Following Baumol (1990) institutions, broadly defined as
"the rules of the game" (North, 1990), will influence the (local) supply and
direction of entrepreneurship. The relevant institutions Andersson and
Henrekson (2015) then identify are clearly "located" at the national level
(e.g. rule of law, ease of starting a firm, taxes, property rights, labour market institutions, social security) or the local level (e.g. local and regional
taxes and regulations, presence of e.g. universities and research institutes
and local entrepreneurship cultures and skills). Andersson and Henrekson
(2015) also argue that one should be able to identify the effects of local entrepreneurial ecosystems in the different effect entrepreneurial activity has
on growth across localities, regions and countries. They conclude that their
arguments: "[...] suggest that the magnitude of local multipliers and growth effects associated with the local presence of entrepreneurial and knowledge-intensive
activities are a function of the local institutional environment. This is a hypothesis
that remains to be rigorously tested in empirical work." (Andersson and Henrekson, 2015, p. 189)
In this study we aim to take a first step in empirically testing that hypothesis. More specifically we test whether the contribution of entrepreneurship differs significantly across regions. If we may refer to the "local institutional environment" as the ecosystem, we focus on the predicted effect of
local entrepreneurial ecosystems on the local multipliers/growth effects. If
such effects exist, the marginal effect of entrepreneurial activity (measured
in several standard ways) on local economic growth would vary systematically with the quality of the (unobserved) entrepreneurial ecosystem. By
investigating at what level of geographic aggregation the marginal impact
of entrepreneurial activity on growth shows this predicted variation, we
can show whether entrepreneurial ecosystem quality matters most at the
regional or national level when economic growth is our variable of interest.1
We estimate a standard growth regression, both in an OLS specification
and in a multilevel specification for 107 European regions. We find that a
multilevel model with different intercepts (average growth rates) per country fits our data best. That specification is preferred over the OLS and mul1 Unfortunately our data do not yet allow us to investigate this at the local level, but our
approach can easily be applied to such more disaggregated data as well.
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tilevel specification with varying slope coefficients across countries. In the
OLS regression, the average rate of those entrepreneurs that expect high
job growth is a positive predictor of economic growth. In the multilevel
model the effect of high job-growth entrepreneurship is weaker, only significant at the 10% alpha level at the regional level, and the country-mean
of entrepreneurship does not affect regional growth. To see whether any
heterogeneous effect of entrepreneurship exists, we use residuals of the different specifications, either controlling for unobserved country differences
and without controlling for those. We find no evidence, circumstantial or
otherwise, for entrepreneurial ecosystems operating either at the regional
or national level.
As other research suggests that the local context does matter and entrepreneurs may have a key role in shaping and developing local entrepreneurial
ecosystems (see e.g. Feldman (2014)), we suspect that our data is geographically too aggregated to distinguish the differential impact of local
entrepreneurial ecosystems. Our NUTS-1 and 2 level regions may simply
be covering diverse local ecosystems, obscuring and confounding the differences that exist within these regions. Given the limited granularity available in the GEM-data we use for our entrepreneurship variables, however,
this is not something we can resolve in this cross country study. Our main
contribution is the empirical method we propose. Therefore we very much
encourage those with access to more disaggregated data to repeat our analysis and gladly make our Stata-code available to them on request. In the
current data set we must conclude that we fail to find support for any theory that predicts different marginal effects of entrepreneurial activity on
growth across (groups of) NUTS-1/2 EU regions. But the search should
continue and we hope our method contributes to that.
The remainder of this chapter is structured as follows. In the next section, we position our study in the extant literature. Section 3 presents our
empirical strategy, briefly derives the main equations we estimate and motivates the controls we add to the standard cross country growth regression
model. Section 4 presents our data and shows the empirical results. We
conclude with a discussion of our results and agenda for further research.

4.2

Entrepreneurial ecosystems, institutions and regional
growth

Theoretical interest in the role of entrepreneurship in creating economic
growth goes far back. Schumpeter (1912) already put entrepreneurship

4.2. Entrepreneurial ecosystems, institutions and regional growth

103

center stage in his Theory of Economic Development by coining the term
"creative destruction". In more modern endogenous growth models, such
as those developed by Romer (1986) and Lucas (1988), there is no role for
entrepreneurship, as they passively commercialize all knowledge that is
generated. But Aghion and Howitt (1992) created a model where "entrepreneurs" both generate the knowledge and appropriate entrepreneurial
rents through entry, while Michelacci (2003) and Acs and Sanders (2012)
distinguished between invention and innovation and show that in such a
model entrepreneurship is complementary to knowledge creation and contributes to growth.
The empirical evidence in support of such predictions, however, remains mixed (e.g. Van Praag and Versloot, 2007). As Glaeser et al. (2010,
p. 3) stated: "While it would be hard to imagine a world in which an abundance of entrepreneurs did not strengthen the local economy, the literature
documenting this effect is still in its infancy". Empirical results to date are
inconclusive for three reasons. First, there is a measurement problem of
entrepreneurship, which led to the use of many different proxies for entrepreneurship (Hechavarria and Reynolds, 2009; Stenholm et al., 2011).
Studies using varying proxies for entrepreneurship (Audretsch, 1995; Carree and Thurik, 1998, e.g.) have found a positive relation overall, but often
these results are multi-interpretable.2
Second, and closely related, there is heterogeneity within entrepreneurial
activity and the effect on growth is not equal for all types of entrepreneurship (Santarelli and Vivarelli, 2007; Stam, 2009). Research makes a distinction between ambitious entrepreneurship or gazelles (Henrekson and Johansson, 2010; Stam et al., 2012) and businesses started at the local level that
create little employment growth or economic expansion. E.g. Wennekers
et al. (2005) find a U-shaped relationship between entrepreneurial activity
and economic development, proxied by GDP per capita levels. This finding
was explained as labour moving from unproductive entrepreneurship into
employment in early stages of development (higher GDP/capita reduces
entrepreneurship) and from employment into growth enhancing innovative entrepreneurship (entrepreneurship causing GDP/capita growth) as
development increases.
Third, the two-way causality already referred to above already indicates
2 For example Glaeser et al. (2010) and Carree and Thurik (1998) find a negative correlation between establishment size and employment or productivity growth, respectively.
And one of the possible explanations is that small firms are a sign of more entrepreneurship
and new startups. But there could be other explanations such as an increase in competition
(Nickell, 1996; Nickell et al., 1997).
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that the effect of entrepreneurship on growth is hard to isolate empirically
(E.g. Baumol, 1990; Carree and Thurik, 2010; Stephens and Partridge, 2011;
Fritsch and Wyrwich, 2014). Entrepreneurship both causes and is caused
by GDP (growth), creating an identification problem. In sum, the literature
is only beginning to build a consensus on how to measure entrepreneurial
activity, what outcomes to expect from what types of entrepreneurial activity and how to properly identify such effects. But even if that consensus
were achieved, the concept of "entrepreneurial ecosystems" implies that the
same entrepreneurship, accurately measured and properly instrumented,
should be expected to affect economic growth differently in different contexts. The entrepreneurial ecosystem concept stresses the complex interactions between various environmental factors and entrepreneurial activity
in creating economic dynamics. As such the concept is closely related to
literatures on the national (Freeman, 1987; Lundvall, 1992; Freeman, 1995;
Edquist, 1997) and regional systems of innovation (Autio, 1998; Cooke,
2002; Doloreux, 2002) as well as the more mainstream empirical growth
literature that is linking economic growth and development to institutional
quality (e.g. Acemoglu et al., 2001; Easterly, 2001; Sokoloff and Engerman,
2002; Nunn, 2008). These strands of literature share a focus on the enabling
conditions for Schumpeter’s "gales of creative destruction" (1942). It is beyond the scope of this chapter to survey all that literature here. Instead
we restrict ourselves to establishing the connection with more mainstream
empirical growth literature.
The main problem in this literature is that institutions develop endogenously with economic growth, and therefore, to identify and isolate the
effect empirically, the researcher has to find an exogenous instrument for
institutional quality (e.g. Acemoglu et al., 2001). But even if such a satisfactory instrument can be found at the regional and local levels, there is
still the problem that no satisfactory measure of institutional quality exist.
This problem, we argue, will also haunt empirical research into the impacts
and relevance of the entrepreneurial ecosystem. In fact, both concepts are
multidimensional complex systems that prove too elusive to be measured
directly in a one dimensional, cardinal number. The proxies that have been
used for institutional quality, such as indices of property rights protection,
economic freedom and corruption, inevitably only "measure" a part of the
relevant institutional complex and not even accurately so (Rodríguez-Pose,
2013), based as they often are on expert opinion and surveys. The same
holds for measuring the quality of the entrepreneurial ecosystem. Elaborate indices as for example proposed by Acs et al. (2014); Szerb et al. (2015)
do give us a useful first cross regional comparison of ecosystem quality.
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But such composite indices, by the way they have been constructed, have
the disadvantage that they cannot be used as independent variable to properly identify the moderating effect of ecosystem quality. It will prove even
more complicated to find suitable instruments for such complex multidimensional indices if we aim to use them as an independent variable in cross
sectional growth regressions.
Here we therefore propose an alternative strategy for "measuring" the
effects of the entrepreneurial ecosystem. To do so we exploit the assumption that the entrepreneurial ecosystem affects output and growth through
its effect on entrepreneurial activity, which we can observe. That is, assuming the entrepreneurial ecosystem matters for growth, its quality will
be systematically correlated with growth and works as a moderating variable on entrepreneurial activity. To give some examples of such moderating mechanisms: better protection of property rights increases the future
expected private gains from entrepreneurship. This may attract more talented entrepreneurs to the region (or country) to start their own business
(see e.g. Johnson et al. (1999), Sobel (2008)). Another example is an improvement of financial institutions, enabling a flow of funds from investors
to potential entrepreneurs such that they can undertake larger and more
ambitious projects, thereby also increasing the effect of entrepreneurial activity on growth (e.g. King and Levine, 1993). Informal institutions can also
provide a moderating mechanism; an entrepreneurial culture, trust, social
capital and a dense local knowledge network are all likely to contribute
to more productive entrepreneurship in a region or locality (Bosma, 2013;
Andersson and Henrekson, 2015). Our approach thus distinguishes itself
by researching a channel through which the moderating effect of the entrepreneurial ecosystem on growth will become visible in variation in the
contribution of observed entrepreneurial activity to growth.
We conclude from the above review that entrepreneurship takes on
many shapes and manifests itself in different contextual settings. Consequently, the relation between entrepreneurship and growth is heterogeneous and not all types of entrepreneurship create economic growth to
the same extent in different institutional contexts. As we are not primarily interested in the exact value or even sign of the marginal effect of entrepreneurship itself, however, we may side-step these issues for now. We
make the case that, even if the estimated marginal effect itself is inefficient or biased due to measurement error, impact heterogeneity and reverse causation, possible differences in the marginal effect of entrepreneurship on growth are caused, by definition by differences in the regional entrepreneurial ecosystem. In other words, we assume that the presence of an

106

Chapter 4.

entrepreneurial ecosystem can be deduced from the way it transforms locally available entrepreneurial talent into activity and ultimately economic
growth. Thus defined, the first step that is needed to prove the existence
of an entrepreneurial ecosystem at the aggregation levels investigated is to
show that the marginal effects differ significantly across geographies. Our
proposition is that the entrepreneurial ecosystem is what (ever) moderates
the effect of entrepreneurial activity on growth. Of course, we do need to
consider relevant controls and specify our regional growth regression in
such a way that we do not allow omitted variables that explain cross regional variation in growth and might be correlated with entrepreneurial
ecosystem quality to create the illusion of an ecosystem at work. Therefore
all the usual suspects and controls that the literature suggests should be
included. If multiple regimes can be identified with regards to the relationship between entrepreneurship and economic growth, we can introduce
variables to predict regime membership, in order to find out what constitutes the entrepreneurial ecosystem and to rule out other possible explanations.
Capital formation as well as population growth obviously play a role, in
the neoclassical growth model and in regional growth accounting (Ciccone,
2002). E.g. Sala-i Martin (1996) also finds evidence for beta-convergence between regions in the USA, Canada, Japan and Europe, indicating that initial
income should be controlled for in regional growth regressions. However,
the largest share of variance in growth across regions has been attributed
to productivity differences and innovation. In empirical work on regional
growth we can then distinguish i) the linear model ii) the innovation-systems
or learning-region model and iii) the knowledge spillovers model. RodríguezPose and Crescenzi (2008) are the first to have nested these models in one
empirical specification. They find that knowledge spillovers indeed happen. But they also show that the transmission of tacit knowledge strongly
decays with distance, supporting the innovation systems approach. Furthermore they find that R&D expenditures only lead to actual innovation
and growth if a) a region can also benefit from extra-regional spillovers,
measured by R&D in neighbouring regions and b) the territorially embedded institutional environment is conducive to the diffusion of innovation.
These results can be related to the geographical clustering literature (Jaffe
et al., 1993; Breschi and Lissoni, 2003; Bosma et al., 2008) that links the success of certain regions to the formation of a cluster within which companies of the same sector thrive and benefit from agglomeration advantages
and knowledge spillovers. Frenken et al. (2007) show that such spillovers
are stronger for "related varieties" in "smartly specialized" regional clusters.
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Reynolds et al. (1994) find that urbanization promotes spillovers. A result
that Bosma (2009) confirmed in a multilevel analysis for European regions
as also presented in our study.
From the regional growth literature we take away that it makes sense to
control for regional population density, age structure and industry diversification (Dogaru et al., 2011; Thissen et al., 2011). Other variables, such
as the degree of urbanization, labour productivity, the level of human capital, the investment in R&D or the level and type of competition, have been
mentioned in the literature as possible moderating variables on the effect
of entrepreneurship on (job) growth (Fritsch and Mueller, 2008; Fritsch and
Schroeter, 2011; Unger et al., 2011; Fritsch and Noseleit, 2013b,a).
Our strategy, however, involves first estimating a clean growth residual. That is, we estimate growth that is not explained by entrepreneurship.
Including variables that are complement to and therefore possibly endogenously correlated with entrepreneurship, would then be undesirable here.
It therefore seems inappropriate to include these variables in the first stage
of our analysis. Rather, these variables would become relevant if we find
different classes of regions as they would then potentially explain the class
membership in the second stage.
The above contributions led us to expect that at the regional level entrepreneurship is positively correlated with growth at the regional level.
There are also reasons to expect this effect to differ across regions. Helsley and Strange (2011) for example show that urbanized cultures are often
more conducive to growth-oriented entrepreneurship. When looking at regional performance in general, Eriksson et al. (2013) have distinguished
between regions with a ’business climate’ and regions with a ’people climate’, finding that both matter for regional performance, but through different channels. Audretsch et al. (2012) classify regions in an explicit way,
using the functional specialization theory. In a sample of German regions
they use regional characteristics to determine the industry structure, and
thereby the specialization into either production or innovation. They find
five groups of regions, Industrial Districts, Periphery, Industrial Agglomeration, Urban Agglomeration and Urban Periphery. The propensity to start
a business is highest in groups 1, 4 and 5, and these types of regions are
thus said to have an entrepreneurial regime. These papers, however, focus entirely on the effects of specific aspects of the ecosystem on observed
entrepreneurial activity. Our study investigates the existence of latent regional ecosystem characteristics that affect the contribution to growth of
such early stage entrepreneurship (that is, conditional on observing such
activity). We can summarize this in the following hypothesis:
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Hypothesis. Entrepreneurship is positively correlated to regional growth, but
this relationship is moderated by the regional entrepreneurial ecosystem and therefore differs across regions. The quality of the entrepreneurial ecosystem cannot be
measured directly, this moderation will manifest itself through classes of regions
that differ with respect to the strength and possibly the sign of this relationship.

4.3

Empirical strategy

In our aim to localize the moderating effect of entrepreneurial ecosystems
on the relationship between entrepreneurial activity and economic growth,
keeping the ecosystem as a latent concept, we employ a three-step empirical process. First we need to account for economic growth caused by the
’usual suspects’ at the national level (Mankiw et al., 1992). We extend their
standard growth model with entrepreneurship and the relevant regional
controls in an OLS estimation to establish the effect of entrepreneurship
on growth at the regional level. Next we estimate this model in a multilevel specification. Paterson and Goldstein (1992) and Leckie et al. (2010)
show that multilevel models are very suitable when a complex web of influences at different levels of layers are suspected. This is definitely the
case when looking at entrepreneurial ecosystems and formal and informal
institutions at the regional and national level in Europe. Estimating our
regression in a multilevel model allows us to distinguish between variance in growth rates at the regional and national level, and the extent to
which entrepreneurial activity can explain this variance. We then exclude
the entrepreneurship variables in both growth regressions, and regress the
residuals on our entrepreneurship variable in an unconditional latent class
specification. That allows us to test the hypothesis that the marginal contribution of entrepreneurship to (unexplained) growth that differs systematically between (groups of) regions that do not necessarily coincide with
countries. This somewhat roundabout way implies we do not allow the coefficients on the usual suspects in the standard growth regression to differ
across (classes of) regions. If we find significant latent classes in this approach this proves that it is the contribution of entrepreneurship to growth
differs significantly between endogenously determined groups of regions.
The growth literature has emphasized the importance of considering
all relevant variables in a growth regression (Sala-i Martin, 1994). We base
our model on the Mankiw et al. (1992), hereafter MRW model and we estimate a cross-regional growth regression including the "usual suspects",
adding also relevant regional controls. The regression equation can be de-
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rived from the production function:
Y (t) = K (t)α H (t)α ( A(t) L(t))1−α− β

(4.3.1)

where Y is output, K is capital, L is labour, H is the stock of human capital
and A is the level of labour augmenting technology.3 From this specification we can derive (see Appendix) the MRW specification for cross sectional
growth regression:
lnYi ( T ) − lnYi ( T0)
= α0 + α1 sik + α2 sih + α3 ni + α4 lnYi ( T0) + ei
T − T0

(4.3.2)

where i indexes regions, sik and sih are the average shares of income invested
in human and physical capital (in the period T0-T) respectively, n is the average growth rate of the population over that period. In any cross-country
growth regression, endogeneity may be an issue. We follow MRW in assuming that the rates of saving and population growth are independent of
country-specific factors shifting the production factors, meaning that they
are independent of e and that we can estimate equation 4.3.2 with ordinary
least squares. This is common in growth regressions and the assumption is
met when saving and population growth are endogenous but preferences
are inelastic. These models build on solid theoretical foundations, but we
have to acknowledge that endogeneity still makes interpreting causal effects hard.
By including initial income regions are allowed to be out of the steady
state and we can test for convergence. The disadvantage is that permanent
productivity differences in the production function, Ai (0), across countries
and regions end up in the error term. We control for these differences by
estimating the country fixed effect in a multilevel model, as in equation
4.3.3.
lnYij ( T ) − lnYij ( T0)
= α0 + α0j + α1 sijk + α2 sijh + α3 nij + α4 lnYij ( T0) + eij
T − T0
(4.3.3)
where j indexes the country and the specification allows for country specific intercepts α0j . The error term, eij , can be decomposed in a fixed and
3 In a Cobb-Douglas it does not matter if we specify technology as purely labour augmenting, purely capital augmenting or as total factor productivity as the elasticity of sub1− α − β

stitution is 1. This is easily verified by defining Bi ≡ Ai
productivity.

, where Bi is then total factor
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a random part, which can be used to calculate between and within country variation using the Intra Class Correlation (ICC) (Snijders and Bosker,
2012). This gives us insight into how similar regions within a country are
with regards to the level of entrepreneurship. The ICC is the ratio of the
variance between countries to the total variance, so it tells us how much
of the variance in economic growth is accounted for by clustering on the
country-level.
We first extend the OLS growth regression by adding the entrepreneurial
variables of interest. The regression equation that we estimate becomes:
lnYi ( T ) − lnYi ( T0)
= α0 + α1 sik + α2 sih + α3 ni + α4 lnYi ( T0) + α5 Ei + ei
T − T0
(4.3.4)
where Ei is our proxy for entrepreneurship.4 By comparing the results from
this regression to a multilevel specification (that is equivalent to the one in
equation 4.3.3 but we do not write out to save on notation), we can test the
hypothesis that the marginal effect of entrepreneurship on growth, α5 , by
controlling for the usual variables included in this type of research, is different across countries and/or regions within countries. The MRW model
was developed to model cross-country differences in growth rates by differences in physical and human capital and initial income. However, from
the regional growth literature, we know that several other factors are important when explaining regional growth. These main factors are population density industry structure and the demographic structure of the region
and they are found to aid the conversion of innovation to growth at the regional level. Population density is a commonly used proxy to control for
the effect of urbanization economies. The industry structure is important
because related variety has been found to contribute to regional growth.
Finally, the demographic structure tells us something about the share of
working-age individuals and possible emigration of young individuals.
We then take the residuals from regressions 4.3.2 and 4.3.3 and regress
these on regional entrepreneurship in a latent class specification that allows
for endogenous sorting into regimes r (= 1, ...R).5
4 We

test three.
data do not allow for running the full model in a latent class specification as we
would have to estimate too many parameters on too little data and exhaust our degrees of
freedom. With this two step procedure we assumed that the slope coefficients on traditional
production factors are identical across regions and countries and investigate the effect of
entrepreneurship on the estimated Solow-residuals or total factor productivity growth.
5 Our
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ei = β 0r + β 1r Ei + ε i
eij = β 0r + β 1r Eij + ε ij

(4.3.5)

where r = 1, ..., R indicates the regime and R refers to the (exogenous) total
number of regimes. Each regime, r has its own β 0 and β 1 . We can then test
for the existence of latent classes in the data following Greene (2007) who
suggests a "test-down" strategy to identify the correct number of regimes.
By regressing the residual on entrepreneurship only, we restrict this analysis to finding groups of regions that differ in the marginal contribution of
entrepreneurship to unexplained, residual growth variation. We want to
stress that the estimated coefficients are likely to be biased by endogeneity (entrepreneurship is endogenous to GDP growth) and omitted variable
bias (our specification is parsimonious and variables, possibly correlated
with the entrepreneurial ecosystem quality, such as religion and geography,
are not included). For the purpose of this research, however, we are only
interested in the possible clustering of data points the latent class model
would suggest. In the next section we describe our data and present our
results.

4.4
4.4.1

Data and results
Data

Our data comes from Eurostat (2016) and GEM (2016), as is described in
table 4.1. Our final sample consists of 107 regions in 16 European countries. The bottleneck for our data is the GEM data on entrepreneurship.
To get reliable measures of regional entrepreneurship, this data had to be
gathered during a 5 year period and mostly at the NUTS-2 level. For some
countries this still did not provide enough observations so the aggregation
was scaled up to NUTS-1. In the GEM data set there are 128 regions in 18
countries and some city regions have been identified at the NUTS-3 level.
We reaggregated the GEM data such that these cities are also included in
the NUTS-2 region in which they are found, this decreases the number of
regions slightly but is necessary for consistency. Furthermore, Switzerland
and Croatia are in the GEM data set but the first is not part of the European
Union and the latter only became a member in 2013, implying that there is
no comparable data on the control variables for these countries that can be
used together with the available data from Eurostat. A list of all the countries and regions in our sample can be found in the Appendix. Our sam-
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ple is a good representation of regions in Western, Northern and Southern
Europe. Eastern Europe is somewhat under-represented as many Eastern
European countries only joined the European Union in the last few years.
We collected data on GDP and the variables in the MRW growth regression for the period 2001 and 2014, or as long as our data sources allowed.
As it is a cross-section analysis, the variables that change over time are averages over these years.
Our dependent variable is computed from regional GDP data for each
year between 2006 and 2014, taking the difference between the logarithm of
GDP in 2006 and 2014 and dividing that by the number of years, ∆lnY/( T −
T0 ).
We also take the logarithm of initial GDP, which is the year 2005, lnY (2005).
For the share of physical capital investment in income, sk , we take the average investment rate, that is the average of the values of Gross fixed capital
formation divided by the GDP in that year. At the national level, this is
found to be around 0.3, in our data set the mean is 0.21. Our physical capital data comes from Eurostat (2016).6
For the investment in human capital, sh , MRW propose a variable "school",
which is formed by multiplying the fraction of the 12-17 aged population
that is enrolled in secondary school by the fraction of the working age population that is in that age bracket, to proxy for the time spent in secondary
education. For most European regions, however, secondary education is
obligatory until the age of 16 or 17, so we cannot expect much variation
there. Therefore, we take the share of the working-age population aged 2024 and multiply it by the enrolment rates in tertiary education (ISCED 5-6)
as % of the population aged 20-24. This variable could be seen as a proxy
for foregone earnings on the part of the working-age population that is in
school. For n we take the logarithmic average population growth.7
As the literature suggests not all types of entrepreneurship make the
same contribution to growth, we also use three measures of entrepreneurship. Our entrepreneurship variables are taken from the Global Entrepreneurship Monitor (GEM, 2016), that conducts representative surveys among the
6 For

all the averaged variables, we take the average of all available years in the sample
period for that region.
7 In contrast to Mankiw et al. (1992) we do not include g, the average growth rate of
technical progress or δ, the average depreciation rate in our regression. Mankiw et al. (1992)
assume these variables to be constant across all countries in their data set. That assumption
would then hold a fortiori for EU-regions and including these constants is only important
if the actual size of the estimated coefficients is of interest. We are mostly interested in the
between regional variation in the marginal effect of entrepreneurship, which is unaffected
by the constant.

10.936
0.214
3.829

Initial GDP (lnY (2005))

Physical capital (sk )

(sh )

6.199
42.728
401.182
0.209
3.637
2.443
5.458
1.243
0.689

Share of 18-34 (YNG )

Specialization

Population density
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NEIGHsh

NEIGHn

TEA

TEAin

TEAhj
0.454

0.542

1.584

3.630

1.072

0.028

1012.129

5.811

1.470

5.200

1.603

0.073

1.103

Std. Dev.
1.406

Max.
6.463
(NOR: Vestlandet)
13.137
(GER: Nordrein-Westfalen)
0.793
(GER: Hamburg)
12.771
(GR: Nisia Aigaiou/Kriti)
16.397
(NOR: Oslo og Akershus )
19.104
(GR: Nisia Aigaiou/Kriti)
62.967
(GR: Nisia Aigaiou/Kriti )
6808.738
(UK: Greater London )
0.325
(GER: Schleswig-Holstein)
8.805
(GR: Kentriki Ellada)
9.466
(UK: Northern Ireland)
9.699
(DE: Hamburg)
2.954
(DE: Hamburg)
2.334
(GER: Hamburg)

Table 4.1: Summary statistics
Min.
-2.6095
(GR: Kentriki Ellada )
8.708
(HU: Dél-Dunántúl )
0.040
(GER: Bremen)
1.553
(DE: Rheinland-Pfalz )
-9.116
(DE: Sachsen-Anhalt)
2.960
(FR: Mediterrannee)
33
(HU: Dél-Dunántúl)
3.317
(SE: Övre Norrland )
0.099
(UK: Northern Ireland)
2.149
(GER: Berlin)
-5.333
(GER: Sachsen-Anhalt )
1.871
(FR: Center-East)
0
(PT: Norte, Algarve, Lisboa, Alentejo)
0
(PT: Norte, Algarve, Alentejo)

Eurostat data are taken from Eurostat (2016). GEM data from GEM (2016)
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107

107

107

107

107

107

107

107

N
107

% of population

% of population

% of population

%

%

%

Share

Share

% of population

% change

% of population

share of GDP

MLN 2000 EUR (log)
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% per annum

2001-2006

2001-2006

2001-2006

average of 2006-2014

average of 2006-2014

average of 2006-2014

2012

2012

average of 2004-2014

2001-2014

average of 2006-2012

average of 2006-2014

2005

Year
2006-2014
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adult population and measures Total Entrepreneurial Activity (TEA) as the
share of people who select themselves either as nascent entrepreneurs (actively involved in setting up a business), or as an owner-manager of a new
firm existing up to 42 months. For an elaborate account of the methodology and operational details we refer to Reynolds et al. (2005); Bosma
(2013). GEM also considers various subcategories of entrepreneurship, of
which two are of particular interest for our purpose. Under innovative entrepreneurship (TEAin ), only the entrepreneurs who indicated that their
product or service is new to customers and reported that not many competitors are offering the same product or service are included. For entrepreneurs with a high job-growth-orientation (TEAhj ), early stage entrepreneurs who expect to have 20 or more jobs in their company in the
next 5 years are included. To obtain measures at the regional level with
acceptable statistical precision, we follow Bosma (2009) who computed regional indicators over six annual GEM waves for our European regions.
The correlations between these variables are displayed in table 6.5 in the
appendix. We see that there are quite some significant correlations between
the variables we are interested in. However, none of these correlations are
extremely high so multicollinearity is not a problem when running our regressions.
Following the literature on regional growth (Dogaru et al., 2011; Thissen
et al., 2011), we added controls on population density, regional diversification over industries (SPEC)8 and the share of young people between 18
and 34 in the population (YNG). Finally, we added a vector of variables,
NEIGH, to control for spillover effects. We identified the neighbouring
regions for each region and took the average saving rate of those regions
(NEIGHsk ), the average human capital share (NEIGHsh ) and the average
population growth (NEIGHn ). The neighbouring region’s are the same for
any region for each of the three variables, so one might expect a high correlation between these three variables but this problem seems to be limited due to variation in the variables of interest. The highest correlation is
between the physical capital of a region’s neighbours and the population
growth of neighbours, and this is -0.44. We are not interested in the individual signs of these neighbour effects, so we just report whether they are
jointly significant.
We observe that the variation in GDP growth rates is large and that all
8 The

degree of regional specialization is measured by share in employment of the 5
largest industries out of total employment. It actually measures specialization, so a high
score means high specialization and thus low diversity.
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variables fall in the expected range (the mean growth rate in the period
2006-2014 is 1.28 per cent, with a minimum of -2.61 per cent for Central
Greece and a maximum of 6.46 for West Norway. Growth rates in this period are severely affected by the financial and Eurocrisis, naturally, so these
rates are much lower than in preceding years.
No severe outliers were detected. In table 6.5 in the appendix, we see
that of the usual suspects, only population growth has a significant and
positive correlation with GDP growth, suggesting that at the regional level,
the Mankiw-Romer-Weil model is less potent. We also have to note, however, that 9 years is a very short time for the type of long-run growth model
that they describe. All three entrepreneurial variables are positively correlated with GDP growth, but only entrepreneurship with a focus on high
growth is significant. Naturally, the three types of entrepreneurship are
also highly correlated amongst each other. However, we cannot interpret
these correlations as causal relations, as interdependencies between regions
in the same country are not accounted for yet and causality in these variables is very likely to run both ways. This will bias the estimated coefficients later on, but should not affect our results on between country or
region differences in the correlation coefficients of entrepreneurship with
growth.

4.4.2

Linear regression and multilevel results

We first run a standard OLS regression with robust standard errors of GDP
growth with the variables of interest as regressors, following the specification from the MRW model. The results are displayed in table 4.2. The standard OLS regression (model 1) does not find evidence for a convergence effect of regional GDP between 2006 and 2014, the coefficient is insignificant.
This indicates that 9 year growth rates are simply too short to detect significant convergence among regions and the fact that these years are mostly
crisis years also obscures the standard convergence dynamics. As our correlation table (table 6.5 in the Appendix on page 149) already suggested, the
rate of population growth has a positive effect on the average GDP growth
rate. But again, we cannot claim any causality from this finding. It could for
example be that fast growing regions also attract more migrants, explaining
this positive coefficient. Low migration overall in Europe, however, does
suggest the causality runs mostly from population growth to GDP growth.
We observe that sk and sh do not have significant effects on growth rates.
This might be explained by the fact that human capital is high in all European regions or that the mobility of human and physical capital is high
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such that the explanatory power on growth is not large. Also, the rates of
capital and human capital accumulation and specifically physical capital
utilization rates have been seriously affected by the crisis.
We then ran the OLS regression including the controls suggested in the
regional growth literature (model 2). The regional controls include an index of how specialized a region is across sectors (SPEC), the share of the
working age population that is between 18 and 34, to take into account
the demographic structure of the region (YNG) and population density
(POPDENS), which is a measure of urbanization and market size. Furthermore, to capture spillover effects we control for the mean levels of the
three production inputs of the Mankiw-Romer-Weil model (physical and
human capital and population growth) of a region’s neighbouring regions
(NEIGH).9 The rationale behind this is that factor mobility between regions may be so high that the growth of these factors in neighbouring regions may actually produce growth in other regions.

9 Both

within the same country and across national borders, where applicable.
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Table 4.2: OLS regression of MRW model with regional controls and entrepreneurship
∆lnY (2006 − 2014)

1

2

3

4

5

6

Initial GDP (lnY (2005))

-0.056
(0.134)
0.337
(1.968)
-0.096
(0.087)
0.077***
(0.027)

-0.135
(0.134)
-1.261
(1.408)
-0.077
(0.117)
0.137***
(0.047)
-4.164
(9.329)
-0.118***
(0.019)
-0.000
(0.000)
***

-0.219*
(0.125)
-1.573
(1.245)
-0.042
(0.115)
0.133***
(0.044)
-5.106
(8.904)
-0.094***
(0.021)
-0.000
(0.000)
***

-0.143
(0.121)
-1.291
(1.424)
-0.076
(0.118)
0.139***
(0.046)
-4.432
(9.274)
-0.117***
(0.020)
-0.000
(0.000)
***

-0.158
(0.135)
-1.357
(1.273)
-0.059
(0.125)
0.129***
(0.044)
-3.513
(8.686)
-0.103***
(0.019)
-0.000
(0.000)
***

-0.138
(0.135)
-1.316
(1.361)
-0.080
(0.117)
0.131***
(0.046)
-3.545
(9.338)
-0.117***
(0.019)
-0.000
(0.000)
***

-2.117
(8.420)

2.107
(1.732)

9.606***
(3.073)

-13.318
(8.0078)
95.453**
(37.601)
-5.809
(31.589)
8.808***
(2.556)

9.871***
(2.682)

7.111***
(1.751)

16.165
(24.092)
9.166***
(2.890)

0.075
107
377.296

0.417
107
339.947

0.462
107
337.225

0.417
107
341.858

0.447
107
336.374

0.420
107
341.373

Physical capital (sk )
Human capital (sh )
Population growth (n)
Share of 18-34 (YNG )
Specialization
Population density
Neighbour+
TEA
TEAhj
TEAin
Constant

64.604*
(34.253)

Model Fit Statistics
R-squared
Observations
AIC

Standard errors in parentheses
* p<0.10, ** p<0.05, *** p<0.01
+ Vector of spillover variables: neighbours’ average sk , s h and n, *** jointly significant at the 1% level

Out of the regional control variables, SPEC is always negative and highly
significant, indicating that more diversified regions have grown faster in
these years, which is an intuitive result during crisis years. Furthermore,
the effects of neighbour physical, human capital and population growth
are always jointly significant. This effect is mainly driven by population
growth in neighbouring regions.
The fact that the share of young people has no effect on economic growth
is in line with the findings of Rodríguez-Pose and Crescenzi (2008), who
also showed that e.g. life-long learning, the percentage of the labour-force
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working in agriculture, and the demographic structure of the population
are not significant in explaining growth across European regions during
roughly the same period. Spillover effects are always jointly significant,
and this is mainly driven by the effect of NEIGHn , the average population
growth of neighbouring regions.
We then included our proxies for entrepreneurship in columns 3-6. We
deviate here from the standard MRW specification, as the other variables
are averages over the sample period, whereas our entrepreneurship measures have been collected between 2001 and 2006, so in the preceding period. We do this because Fritsch and Mueller (2008) have found that the
effect of entrepreneurship on growth rates often takes up to ten years to
materialize. Furthermore we want to show that our results are not caused
by a simultaneity bias.
Adding the three entrepreneurship measures to the MRW model alters the estimated coefficients of other variables only marginally. Only entrepreneurship with a focus on high growth (TEAhj ) is significant when
introduced to the model both individually and jointly with the other two
measures. To put things in perspective, note that adding the different entrepreneurship variables to the standard MRW specification explains a mere
additional 3-5% of the unexplained variance. Investment in physical and
human capital remain statistically insignificant when entrepreneurship variables are added.
The results obtained from the OLS estimations above, are, however,
not to be taken at face value. Contrary to the cross-country analysis of
MRW, we are dealing with regions in countries and this creates two challenges; first of all, cross country variation in the production function will
now be absorbed in the constant and residuals. Furthermore, when regions in country A all suffer from lower productivity relative to regions in
country B, the error terms are no longer independently and identically distributed. To incorporate country effects, we therefore estimate our model
in a multilevel regression, using restricted maximum likelihood estimation. In this multilevel specification we allow the intercept, and thus the
mean growth rate, to vary between countries. We tested the standard linear model against the varying-intercept model for all specifications and
the Likelihood Ratio test statistics show that the country multilevel model
should be preferred, both including and excluding entrepreneurship proxies. For several specifications we also tested whether a varying-slope model
should be used for entrepreneurship. These models were rejected in favor
of the varying-intercept model.
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Table 4.3: Multilevel models
∆lnY (2006 − 2014)

0

Initial GDP (lnY (2005))

1

2

3

4

0.185***
(0.071)
-0.249
(0.690)
0.024
(0.037)
0.077***
(0.014)

0.106
(0.075)
-0.367
(0.672)
-0.082
(0.054)
0.097***
(0.016)
6.480
(4.609)
-0.042***
(0.013)
-1.88x10−5
(0.000)

0.083
(0.075)
-0.735
(0.702)
-0.093*
(0.054)
0.093***
(0.016)
7.794*
(4.530)
-0.044***
(0.013)
-1.95x10−5
(0.000)
*

Constant

1.279***
(0.384)

-1.035
(0.919)

1.486
(1.372)

0.070
(0.076)
-0.952
(0.736)
-0.083
(0.055)
0.091***
(0.016)
7.493
(4.574)
-0.043***
(0.013)
-4.1x10−5
(0.000)
*
-5.02
(5.415)
29.577
(20.003)
21.830
(19.137)
1.582
(1.379)

SD (Country level)
SD (Regional level)

1.514
0.567

1.303
0.421

1.301
0.417

1.316
0.417

1.296
0.417

107
0.728
246.563

107
0.774
217.534

107
0.756
219.420

107
0.759
229.619

107
0.757
258.682

Physical Capital (sk )
Human Capital (sh )
Population Growth (n)
Share of 18-34 (YNG )
Specialization
Population density
Neighbour+
TEA
TEAhj
TEAin

30.307*
(17.917)

1.599
(1.361)

Model Fit Statistics
Observations
ICC
AIC

Standard errors in parentheses
* p<0.10, ** p<0.05, *** p<0.01
+ Vector of spillover variables: neighbours’ average sk , s h and n, * jointly significant at the 10% level
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The results from the multilevel growth regression are presented in table
4.3. Again we first present the MRW model in a multilevel specification
(column 2), the convergence effect actually becomes positively significant,
meaning that once country-level variation is accounted for in the multilevel
model, regions within that were richer within the country in 2005 are also
the regions that achieved the highest growth rates.10 This effect does not
remain significant, however, when regional controls are introduced. Population growth has again a positive significant effect, and investment in
physical and human capital still do not contribute to GDP growth in the
period studied. Recall these are crisis years in which under utilization of
capital is not uncommon.
The regional controls behave the same as in our OLS model; the degree of specialization has a significant negative effect, population density
and the demographic structure do not influence regional growth rates. By
controlling for unobserved heterogeneity between countries, the spillover
effects become much weaker, although they are still significant at the 10%
level. Adding all three entrepreneurship measures jointly does not lead to
a significant effect of any of the measures, but when high job-growth entrepreneurship is entered individually it is still significant at the 10% level.
We use the Akaike Information Criterion (AIC), a measure based on the
log-likelihood of the model, to see which model is preferred. The standard MRW-model without regional controls is the model with the lowest
Akaike Information Criterion (AIC). This means that, within this range of
nested models, it is the model with the best fit. It also means that neither
regional controls nor entrepreneurship measures can significantly improve
upon the standard growth model explaining patterns of regional growth
in our sample. Following this, we use the residuals from the MRW model
to test for latent classes, although as a robustness check we also used the
residuals from model 2. Our multilevel specification also allows us to see
whether the added variables explain relatively more level 1 (country level)
or level 2 (regional level) variation. The Intra Class Correlation (ICC) can
be interpreted as the degree of similarity between two regions that are in
the same country (Snijders and Bosker, 2012). Or alternatively as the share
of the variance that can be attributed to differences at the country level.
SD(country level) reports the estimated variance that is attributable to the
10 This result does not necessarily contradict previous findings from the literature. The
empirical growth literature has not yet resolved the issue whether an initially higher income is reinforced over time or whether convergence takes place, as predicted by theoretical models. Furthermore, most of the theoretical convergence literature focuses on lagging
countries, not regions within countries.
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country level, while SD(Regional Level) reports the residual variance at the
regional level. When the former is significantly different from zero, as it is
for all models including regional controls, this implies country level differences are significant and a multilevel estimation is appropriate.
From the ICC we see that adding entrepreneurship variable TEAhj to
Model 2, we see that this slightly decreases the ICC, although the difference
is very small. This means that entrepreneurship thus picks up some variance at the between-country level, while the regional variance within countries remains equal. Adding regional control variables to Model 2 decreases
the ICC. This implies that these controls do better in explaining betweencountry regional differences than within-country differences, which is not
necessarily what we would expect. Again it may be explained by high mobility within countries.
We can now investigate whether the effect of entrepreneurship varies
between regions inside countries. We do this only for high job-growthoriented entrepreneurship, as this was the variable with a positive significant effect in the OLS estimation. The intuition is that even though the
homogeneous effect of high job-growth-oriented entrepreneurship is not
significant, it may be significant if we allow for more heterogeneity, for
example distinguishing between urban and rural regions. A first way to
measure the possible interaction effect is to add the country-level mean of
high job-growth entrepreneurship to the model, as well as the interaction
effect between a country’s average entrepreneurship rates and the region’s
deviation from that country mean.
Table 4.4 below shows how the multilevel model is built up. Column
1 presents the Null model, including just the intercept. This model shows
(again) that the average GDP growth rate over this period is 1.28%. In
column 2, we add the mean rate of high job-growth entrepreneurship per
country to the model, in order to explain some of this country-level variation. The constant, which now corresponds to the GDP growth rate in
a country with average entrepreneurship levels, is 0.788%. The countrylevel of entrepreneurship with a focus on high job growth is not significant.
Adding the mean rate of entrepreneurship to the multilevel model does increase the ICC, the share of the variance that is explained by the country
level, and this makes sense because we added a country-level explanatory
variable. In the third column we add the regional high-job growth focused
entrepreneurship rate as deviation from the country mean and an interaction effect with that country-mean. Both are not significant. In column
4 we added all other variables. The control variables that were significant in previous estimations, population growth, the share of young people
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and the specialization rate, are still significant and have the same sign, but
the country-level entrepreneurship does not help explain regional growth
in this model. The model with the best model fit is the model with only
the country-mean, deviation from the mean and interaction effect of highjob growth focused entrepreneurship. We conclude from this that when
country-level heterogeneity is controlled for, there is no significant homogeneous effect of entrepreneurship on regional growth, and we cannot find
evidence for heterogeneous effects of entrepreneurship on growth between
regions in different countries.
We obtained the same results when we add the group mean of total
entrepreneurial activity or high job growth entrepreneurship in this multilevel regression; the effect of the entrepreneurship is non-significant also
when we take the mean, the deviation from the mean or the interaction
effect of those. Therefore we may conclude that we do not find a robust
positive effect of adding entrepreneurship rates to a regional growth regression. There is a positive correlation between regional growth and the
number of entrepreneurs that expect high job growth in the future. This
variable also has a significant effect in a simple OLS regression, but the
effect becomes weaker when we control for unobserved heterogeneity between countries through a multilevel analysis. We cannot yet reject the
hypothesis of a heterogeneous relationship between entrepreneurship and
economic growth, however. Our multilevel specification does not pick up
systematic differences between regions that cluster on other groupings than
countries. One might, for example, think of urban versus rural regions,
industrial versus agricultural or larger regional clusters such as Scandinavian, North-Western, Southern and Eastern EU-regions. To test for the
existence of such clusters we best employ a latent class model.

4.4.3

Latent class analysis

From the standard MRW model, excluding entrepreneurship, we can take
the residuals and save these as a measure of ’unexplained growth’. We
know from our analysis above that entrepreneurship has some explanatory
power, but so far we were unable to establish a strong link at the regional
level. This should make us pessimistic about finding strong variation in
estimated coefficients on entrepreneurship across regions. Still, the objective in study is to illustrate a method that would uncover differences in the
contribution of entrepreneurship to residual growth across latent classes of
regions. A straightforward way of testing this would be to interact the entrepreneurship variable with our moderator of interest, the entrepreneurial
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Table 4.4: Multilevel model with fixed and random effects
∆lnY (2006 − 2014)
1
2
3
4

Constant

1.279***
(0.384)

0.788
(0.824)
69.359
(102.387)

0.786
(0.824)
69.541
(102.232)
25.151
(86.380)
6575.155
(10651.03)

1.945
(1.510)
18.330
(89.954)
-47.638
(63.719)
11300.55
(7721.956)
0.066
(0.071)
-0.585
(0.735)
-0.091
(0.053)
0.093***
(0.016)
6.794*
(4.407)
-0.040***
(0.012)
-5.08x10−5
(0.000)
*

1.514
0.527

1.540
0.567

1.548
0.626

1.353
0.378

0.728
246.564

0.731
237.018

0.712
191.448

0.781
200.882

TEA jg (mean)
TEA jg (deviation)
TEA jg (mean*deviation)
Initial GDP (lnY (2005))
Physical capital (sk )
Human capital (sh )
Population growth (n)
Share of 18-34 (YNG )
Specialization
Population density
Neighbour+
S.D. (Country level)
S.D. (Regional level)
Model Fit Statistics
ICC
AIC
Standard errors in parentheses
* p<0.10, ** p<0.05, *** p<0.01
+

Vector of spillover variables: neighbours’ average sk , sh and n,

* jointly significant at the 10% level
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ecosystem. However, as already mentioned this concept cannot (yet) be
empirically captured in a meaningful way. Our method allows for this heterogeneity to be found in the data without imposing any regimes or interactions beforehand. We do this in a two-step procedure, using the residuals
from standard regressions instead of estimating our whole model in a Latent Class Analysis because the number of parameters that the LCA needs
to estimate increases quickly with the number of classes that we want to
test. Introducing the whole set of controls in the LCA would leave very
few degrees of freedom as we only have 107 observations. We use residuals from the OLS model, where we do not control for country effects, and
from the multilevel model, where we do. The regressions above showed
that in the OLS regressions, the model with the best fit was the model with
regional controls. In the multilevel model it was the model with only the
MRW variables, so we use the residuals from these models.11
For the OLS residuals, the correlation between unexplained growth and
high job-growth oriented entrepreneurship is significant and 18.8%. If we
take the residuals from the MRW model the correlation is even 32.2%. For
the multilevel residuals the correlation with high job-growth oriented entrepreneurship are respectively 5.9% and 8.3%, both not significant at the
10% alpha level. Graphs 4.4.1 and 4.4.2 show the bivariate relation between residual GDP growth and job-growth oriented entrepreneurship,
respectively and this shows that there is a positive relation between entrepreneurship and cleaned growth, but it mostly disappears once unobserved country-level heterogeneity is controlled for. A visual inspection
does not directly hint at the existence of multiple ’clouds’ of data points that
could indicate varying relations between entrepreneurship and regional
growth, but the Latent Class Analysis in the next section provides a formal
test of this. In order to test this hypothesis we regressed the two measures
for unexplained growth on our three measures of entrepreneurship in six
latent class specifications and tested for the existence of multiple regimes
in our sample. We compared models with 1, 2, and 3 classes on the base of
three information criteria. The model that scores the lowest values on these
criteria is to be preferred (see table 4.5 and 4.6).
For both the OLS model residuals and the multilevel residuals the model
selection criteria show that for all three explanatory variables, the model
with one class is preferred. We do see that in several of the specifications,
11 As a robustness test, we also used the residuals from the MRW-only model for OLS and

for the model with all the controls in the multilevel specification, but this does not alter the
findings.
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Table 4.5: Selecting regimes: Multilevel residuals
TEA

Log-likelihood

Obs

Parameters

AIC

Significance of entrepreneurship

1 class
2 classes
3 classes

-52.719
-49.475
-44.181

107
107
107

2
7
11

-1.815
1.056
1.031

No
No, No
No, No, No

-52.510
-49.891
-41.965

107
107
107

2
7
11

-1.819
1.063
1.016

No
No, No
No, No, No

-52.506
-49.510
-45.286

107
107
107

2
7
11

-1.819
1.052
1.052

No
No, No, +, No

TEAin
1 class
2 classes
3 classes
TEAhj
1 class
2 classes
3 classes

+ = positive at the 5% level, - = negative at the 5% level, No = not significant.

Table 4.6: Selecting regimes: OLS residuals
TEA

Log-likelihood

Obs

Parameters

AIC

Significance of entrepreneurship

1 class
2 classes
3 classes

-158.936
-146.109
-142.776

107
107
107

2
7
11

0.170
2.862
2.874

No
-, +
-, +, No

-158.743
-148.831
-142.095

107
107
107

2
7
11

0.166
2.913
2.862

No
+, No
+, -, No

-157.096
-151.868
-147.137

107
107
107

2
7
11

0.136
2.969
2.956

+
No, No
+, No, No

TEAin
1 class
2 classes
3 classes
TEAhj
1 class
2 classes
3 classes

+ = positive at the 5% level, - = negative at the 5% level, No = not significant.
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Figure 4.4.1: Relation between total early stage job-growth-oriented entrepreneurial activity and economic growth
there can be found groups of observations with a positive and a negative
effect, and considerably large prior probability for observations to fall into
those classes. But the parsimonious model with only one class still fits the
data better. Therefore, in this data set we cannot reject the hypothesis that
the marginal effect of entrepreneurship on growth is homogenous across
all regions in our sample, controlling for country fixed effects.12

12 In

the Appendix we show in table 6.4 the same analysis when using the results of our
OLS analysis with only the MRW controls, but the conclusion remains that one class is
preferred.
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Figure 4.4.2: Relation between total early stage job-growth-oriented entrepreneurial activity and economic growth

4.5

Discussion

In this chapter we argue that an entrepreneurial ecosystem must reveal itself in the data through affecting the impact of observed entrepreneurial
activity on GDP-growth. Then, if ecosystems differ in quality across space,
we should be able to reveal the existence and relevance of entrepreneurial
ecosystems in the heterogeneity of marginal impacts of entrepreneurial activity on GDP growth at the appropriate geographical level. Finding evidence of such heterogeneity would prove that something is affecting the
contribution of entrepreneurship to economic growth differently in different places. We then collected data and designed an empirical strategy to
reveal such heterogeneity, if present. We find no support for our hypothesis at the NUTS1-2 aggregation level in our data. But not finding such
heterogeneity in this data set should certainly not be interpreted as proof
that the entrepreneurial ecosystem is non-existent. Instead, we can only
conclude it does not reveal itself at this level of aggregation.

128

Chapter 4.

We simply cannot reject the hypothesis of a homogeneous effect of entrepreneurship in our data. This, however, is not the same as rejecting the
hypothesis of a heterogeneous effect. There may be a variety of reasons
why our result was found. First, and we deem this most likely, our level
of geographical disaggregation may simply be too high for the effects of
local ecosystem differences to show up statistically significant. Second, the
sample under study might not include enough countries to find a heterogeneous effect. The data is very noisy and from the literature we already
knew that the impact of entrepreneurship itself is hard to properly identify.
This then holds a fortiori for any moderation effects on entrepreneurship.
The regions we studied may simply not be different enough to find
significantly different marginal effects. Third, the period under study is
a short period when compared to other empirical growth studies, and the
growth rates of European countries in this period have been severely affected by to the impacts of the Global financial crisis and the Eurocrisis.
In an earlier version of this study we also ran the analysis on the average
growth rate over a much longer period. There we face the problem that
we regress long run growth on a relatively short sample of entrepreneurial
variables observed towards the end of the period. But changing this does
not qualitatively change our results. We only find a significant effect of
entrepreneurship on growth in our OLS model, where unobserved heterogeneity between countries is not taken into account. The probable endogeneity between entrepreneurship and economic growth may also be why,
despite the time lag, it is hard to disentangle the empirical effect of entrepreneurial activity on GDP. And fourth, the countries in the sample are
all developed and very much integrated countries, which might imply entrepreneurship and other factors are highly mobile within and even across
countries. We tried to control for that by taking into account spillover effects of factor accumulation in neighbouring regions, but such mobility
would compound the endogeneity problems and reduce the variation in
the marginal productivity of entrepreneurial activity across regions. An interesting finding is that the only type of entrepreneurship that has an effect
on growth in this study is from the group of entrepreneurs that also expect
high job growth in the next years, indicating that the ’gazelle hypothesis’
(Henrekson and Johansson, 2010) also holds for European regions and that
entrepreneurs can actually identify themselves as gazelles.
We carried out several robustness checks on our estimations. We tried
alternative specifications to control for the country effect, respectively a
varying-coefficient multilevel model and a standard OLS regression with
clustered standard errors by country or country dummies. Both models
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were rejected in favor of the varying-intercept model presented above. Following Paterson and Goldstein (1992), Gorard (2003) and Leckie et al. (2010)
we also recommend in general the use of multilevel-models in studies on
entrepreneurship and growth, as a multilayered web of influences at different levels of aggregation is at play.
Our results therefore only mean that the regional ecosystems considered here are either not that different or matter little for the contribution
of entrepreneurship to regional growth in the period under study. Finally,
during the sample period, most European regions have suffered from the
global financial crisis, affecting growth rates more than entrepreneurship.
This too may confound the long run effects of ecosystem quality differences. But even as our data do not justify strong conclusions at this stage,
we do feel strongly about the appropriateness of our method and consider
this the main contribution of our study. We feel that ecosystem quality
proxies cannot (yet) capture the full richness of the entrepreneurial ecosystem, whereas more complex composite indices impose an assumed structure and are not suited as independent variables. Therefore more studies
should make use of latent variables and indirect relations to show the possible moderating effects of ecosystems on innovation and growth before
pushing proxies and measures that are supposed to explain that variation
directly. Moreover, such analyses may inform data collection efforts in the
future. If anything, our analysis has shown that collecting entrepreneurial
ecosystem data at the NUTS1-2 level may not be the right level of aggregation, and research should focus on national or more local levels of aggregation instead. Establishing where the relevant ecosystem boundaries (do
not) lie is an important contribution of our study also, as it is the first step
in collecting better data efficiently in the future.
The challenge remains to make the entrepreneurial ecosystem visible
in the data. With better and more complete data our method may allow us
and others to do so in the future. In the light of this thesis, we have to admit
that the differential structure of institutions as would theoretically follow
from Chapters 2 and 3 cannot be revealed here. However, as mentioned
above, this may be due to the level of aggregation that we are looking at
due to data restrictions. The method as used here still provides a valid
tool for disentangling latent entrepreneurial ecosystems in different samples and aggregation levels where data is available.

5

Conclusion
5.1

Motives and discussion of main results

Throughout this thesis I examined the relationship between institutions,
demography and economic development. It is well established that institutions are relevant for development, but the questions regarding how
institutions emerged and diffused or what causes differences in institutional strength remain largely unanswered. Institutions and economic development are two concepts that are interdependent and coevolve together.
Therefore, to find an empirical answer to the questions above, the truly exogenous determinants of institutional emergence and development need
to be studied. These exogenous components are proposed to be found in
natural geography and genes (see e.g. Hibbs and Olsson 2004 and Ashraf
and Galor 2013). Biogeographical initial conditions have led to different
demographic processes across the world, which in turn put societies on different trajectories of institutional development. Thereby these initial conditions are fundamental in explaining inequality across the globe today. This
should not be equated with geographic determinism; I argue that institutional development does not automatically follow even if the necessary
conditions are met, as this may require the presence of diffusion agents or
strong reciprocators. Furthermore, although societies develop their initial
set of institutions largely in isolation, different forms of global contact can
lead to the adoption of new institutions.
Specifically, in this dissertation I addressed three sets of questions in
three chapters. The first chapter was concerned with the evolution of selforganizing, trust-based communities to societies with more complex forms
of organization. In a theoretical model I assumed that the increase in pop-
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ulation density following the Neolithic Revolution led to the emergence of
a latent demand for institutions. If these institutions are implemented in a
successful way this creates positive feedback loops between investment in
institutions, population growth and economic development. However, the
broad collection of empirical and theoretical evidence reviewed in chapter
2 shows that there is no linear path of institutional development. The successful setup and reinforcement of institutions hinges on whether a society
is able to overcome problems of collective action and whether some natural
boundaries keep others from freeriding on this society’s institutions.
Chapter 3 addressed what happens once societies —having followed
their own specific trajectories of institutional development —come into contact with each other. In particular, how do different types of contact between societies (war, trade, colonial ties, diplomatic exchange) lead to the
diffusion of a specific institution. To illustrate how such diffusion processes
might be studied empirically I present a study on the diffusion of the extension of franchise to include all women. This institution was chosen not because of its particular relevance to the process of economic growth as compared to other institutions, but because it provides a suitable case to study
of the diffusion of a formal institution. This analysis could and should be
reproduced using other institutions to confirm whether the same mechanisms prevail. I found that contact between countries is an important
predictor of the timing that a country adopts this institution, even when
within-country predictors and external shocks are controlled for. This suggests that, when studying institutional change and adoption, diffusion is an
important channel and mechanisms of diffusion through contact should be
more intensely studied. I also found that being engaged in a war, regardless
of whether this is with prior adopters or not and regardless of the outcome,
strongly predicts the adoption of full voting rights for women. This suggests that institutional change is more likely in turbulent and unstable situations. Other institutional changes have also been found to coincide with
major conflicts, such as the waves of democratization and the constraints
on power imposed by victors after war (Huntington, 1991; Gleditsch and
Ward, 2006; Ikenberry, 2009).
In the fourth chapter, I asked how institutional frameworks or ecosystems may affect the relation between a region’s production factors and economic growth. More specifically, is it possible to disentangle a moderating
relationship of the quality of the institutional ecosystem on the contribution
of entrepreneurial activity to economic growth? Again, entrepreneurship is
chosen here for pragmatic reasons; to illustrate a method for investigating
latent aspects of institutional complexes. I studied this in a sample of Euro-
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pean regions at the NUTS-2 level for the years 2001-2014. For this specific
level of aggregation I found no evidence for a moderating effect of latent
institutions, in the form of an ’entrepreneurial ecosystem" or a ’system of innovation’ (Lundvall, 1992; Nelson, 1993; Hwang and Horowitt, 2012). Not
being able to confirm the hypothesis in this dataset does not imply that
such ecosystems do not exist, however. It is clear that empirically capturing the effect of institutional frameworks on growth remains a challenge.
As Farole et al. (2011) state, there is a macro-geography of nested coreperiphery patterns, such that agglomerations and comparative advantages
linked to institutional differences are at work over various, overlapping
scales. If some regions do have more potential to create economic growth
from their productive factors than others, due to these differences in institutional strength, we need to establish the level of geographical aggregation at which this heterogeneity can be found before we can try to measure
what constitutes these differences. So far, I found a homogeneous effect of
entrepreneurship on economic growth, although it has to be noted that the
effect of entrepreneurship in this time period is very weak to begin with,
and difficulties of measuring entrepreneurship1 add to the challenge.

5.2

Limitations and opportunities

I aimed to disentangle the relations between demography, geography, institutions and growth, respectively. This is an ambitious goal, as not only
are these concepts hard to measure empirically, they also coevolve endogenously and at different, overlapping scales. This makes it extremely complex to disentangle (causal) relations between them. Using a mix of theoretical, empirical and historical anecdotal evidence I hope to have added
some understanding to these issues. However, it is clear that every research
choice comes with limitations and that many opportunities for future research exist, to build and improve on my work.
In Chapter 2, I presented a theoretical model illustrating how demographic pressure leads to a growing latent demand for institutions. Under
evolutionary pressure, societies that are able to successfully set up and invest in these institutions will overtake societies that do not. I did not incorporate into the model what determines which societies will be able to
achieve this and which will not. Luck, biogeography, genetic variation can
1 Especially

regarding the type of entrepreneurship that is believed to lead to innovation
and economic growth.
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all cause variation that in the end drives these trajectories. Investment in
institutions or public goods may also depend on the extent to which a society is able to exclude non-members. Mayshar et al. (2011) show that certain
modes of food-production are more transparent and therefore taxes necessary to sustain investment in institutions are more easily collected. These
factors are also related to the physical geography in which a society resides. Future models can try to incorporate some heterogeneities between
societies in order to see when and where cooperation will be sustained and
how strong evolutionary forces are required to be to for evolution to select
on this trait. Another extension of this theoretical model is to endogenize
technical change, which for convenience was assumed to be growing with
periodic shocks in the background now. It can be argued that there exists
an additional feedback mechanism between technological progress and institutional development.
In Chapter 3, I study a particular institution, the extension of voting
rights to include all women, to gain insights into how contact between
adopters and non-adopters can predict the spread of an institution. I show
that contact should not be overlooked and that differences exist between
predictors of adoption for early and late adopters. To generalize over multiple institutions and say something on the diffusion of growth-enhancing
institutions in general, and on how contact between societies plays a role in
this, more of these types of studies should be done. Institutions that differ
in terms of the timing of adoption, embeddedness, level of controversy and
legitimacy and the extent to which they are formal versus informal should
be compared to see if the same mechanisms of diffusion operate. This chapter has put forward a way in which such studies can be conducted in a
comparable way.
In Chapter 4, I looked for empirical evidence of core-periphery (or any
other systematic) patterns of institutions. Institutions do not lead directly
to higher production, but they can lower transaction costs and stimulate
investment or innovation. Therefore, the effect of higher quality institutional frameworks can manifest itself through different indirect channels.
In this thesis we chose to focus on the moderating effect of latent institutional quality on the relationship between entrepreneurial activity and economic growth, because these data are available at a relatively low level of
aggregation and because it presents a suitable case, as argued by Baumol
(1990). Repetition of our work with other data for which institutions are
expected to moderate the effect of the independent variable on economic
growth or development would be useful and desirable. Although no evidence for these types of institutional regimes was found, the hypothesis of

5.2. Limitations and opportunities

135

a core-periphery pattern of institutional strength that influences the extent
to which a region can utilize its growth potential should not be dismissed.
In fact, future research should intensify the search for these institutional
regimes at different levels of aggregation to determine their geographical
scales and boundaries. Latent Class estimation is a suitable tool to search
for the relevant ecosystem boundaries in cross-country regional data sets.
That way, the hypothesis that rural regions across countries have more in
common than different types of regions within one country. Following that
exercise, the factors that comprise those institutional regimes that produce
high rates of economic growth could be determined.
This dissertation has tried to shed light on the complex and dynamic
relation between people, geography and institutions and the way in which
these three factors interact to contribute to sustained economic growth. It
has to be acknowledged, however, that we are still far from understanding the full complexity of this relationship and even further from empirically disentangling it. Demographic change, institutional development and
economic growth are very much intertwined and follow endogenous processes, by which it is hard to identify what causes what. Geography can
provide the exogenous variation that gives us a starting point for finding
causal relationships, but the importance of geography fades over time as
these intertwining processes take place. In this dissertation I did not use
instrumental variables to capture exogenous variation, because good exogenous proxies as an instrument for institutions are very hard to come by.
Many instruments suffer from the problem that they explain little variation in the endogenous variable they are trying to capture (in this case the
institutional framework), while a weak relationship between the instrument and the error term already leads to large inconsistencies in estimation. Another alternative would be to analyze a natural experiment, i.e. a
case-study with an exogenous shock in institutional quality. Again, these
experiments are extraordinary in history as most institutional changes are
endogenous. The rare opportunity of a natural experiment showing the effect of institutional differences on economic growth, everything else being
equal, is studied e.g. in the case of North and South Korea by Acemoglu
et al. (2005) and provides detailed insights. In this dissertation I want to
focus on general insights and mechanisms. An institutional framework is
a rich, multidimensional complex concept that in our opinion can be best
captured latently. An obvious critique is then that this dissertation cannot
go further than describing correlations, rather than causal relations. While
one study alone may not provide strong evidence for identifying these
links, the cumulative nature of science can show the likeliness of certain
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hypotheses. In my opinion, this dissertation should be considered together
with other studies, theoretical studies, case studies and empirical studies
using instrumental variables, several of which were reviewed in Chapter
2, to help build the argument that institutions indeed cause differences in
economic growth and to get a sense of the mechanisms through which this
works.
A problem that will be very familiar to all economists trying to conduct comparative research on economic growth is the fact that most data
on relevant variables is collected at the national level. National borders in
many cases do not correspond to natural borders and are not very stable in
the long run. Spillovers may take place more between regions in different
countries sharing a border than between regions in the same country. Furthermore, if we want to link economic growth to the quality of institutions,
we also know that the national level may not be the relevant level; every
country has core and peripheral regions with respect to the institutional
framework or ecosystem, and again these ecosystems may cross national
borders or find themselves at lower levels of aggregation within countries
(e.g. Tabellini, 2010, and Andersson and Koster, 2011). There is also evidence that institutions are linked to and move with societies or groups of
people, not countries (Levitt, 1998; Ashraf and Galor, 2013b), therefore cultural drift and admixture should be taken into account (Ashraf and Galor,
2013a). If we want to explain economic growth today using differences
in historic exogenous conditions, these factors are usually linked to a geographic location, not a country, as the composition and boundaries of countries change over time. There have been attempts to generate a proxy for
economic activity, which would then be correlated to GDP, using light intensity at the Grid cell level (Chen and Nordhaus, 2011; Ghosh et al., 2013),
but these are not uncontested. Furthermore, these analyses then also require data on independent variables that can be disaggregated to this level.
For some variables this may be easily done (such as education or demographic structure), but for other variables, especially investment in physical capital, this is a great challenge and future puzzle.
Finally, one can question whether growth in welfare is best measured
using regional or national GDP per capita data. These data have several
limitations. First, the measures do not take into account the uncertain and
unequal distribution, so the average does not indicate the likelihood that
any individual will share in the prosperity or the degree of income security
that individuals have (Osberg and Sharpe, 2002). Eicher and Turnovsky
(2003) review the various ways in which policies aimed at fostering growth
may have an impact on inequality, as the benefits of growth are rarely
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shared equally. Second, the Easterlin Paradox —the phenomenon that while
GDP per capita has steadily increased in developed economies, measures
of happiness do not show any improvement after a certain point (Easterlin,
1974) —suggests that other, more comprehensive measures of (subjective)
wellbeing are warranted (Eckersley, 2000; Kubiszewski et al., 2013). Finally,
due to scarcity of non-renewable resources and other negative externalities
of the increase in production volume by Western economies, some question
whether the development of the Western world has come at the expense
of current developing economies. They suggest that it should not be sustained GDP growth but sustainable, inclusive and ’green’ growth that we
strive for (Fay, 2012). We focus on GDP measures here as we are mainly
interested in inequality at the macro-level and these are the most comparable data, however, we note that they may not be linked one-to-one to the
broader concept of human wellbeing.

5.2.1

Institutional change and institutional inertia

This dissertation focuses to a large extent on the history of institutions, how
they have emerged and diffused across societies. But what can we learn
from this regarding future institutional change or stability? If institutional
development is indeed endogenous to economic growth, does that mean
that rich countries will find themselves in an upward spiral with an institutional framework that functions better and better to meet the needs of
that society and attracts even more growth in productivity? Or can there
also be an overinvestment in institutions, to the extent that they limit the
freedom of societies to innovate and to change radically if necessary? As
Fukuyama (2011, p. 12) claims:
"It is quite legitimate to argue that modern governments have
grown excessively large, and that they thereby limit economic growth
and individual freedom. [. . . ] But in the developed world, we take the
existence of government so much for granted that we sometimes forget
how important it is, and how difficult it was to create, and what the
world would look like without certain basic political institutions."
A well-functioning institutional framework and a strong state provide stability, but this stability can also become a brake on economic progress. Circumstances change while there is no automatic mechanism through which
political systems or institutions adjust. Structural changes to the system are
very hard to implement as political elites tend to focus on short-term fixes,
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instead of implementing changes that are painful in the short run or to certain groups in society. This mismatch between the institutional framework
and the new circumstances can lead to tensions in society, and possibly
even the collapse of this society or the overtake by other societies.
A question for the future is whether institutions will be able to adapt to
new circumstances in an endogenous manner, rather than changing only
as a consequence of war or conflict. Are disruptive times necessary to
break free from suboptimal institutions or can they only mean harm now
that many states went through long path-dependent ways of institutionbuilding and processes of incremental change? As Tilly (1985) argues, war
made the states, and states make war, but institutionalized states have not
found a solution to end wars. Some people see a stateless society as an
utopia, however, Fukuyama (2011, p. 13) notes:
"A market economy and high levels of wealth don’t magically appear when you ‘get government out of the way’; they rest on a hidden
institutional foundation of property rights, rule of law, and basic political order."
In Chapter 2 I showed that a demand for institutions does not automatically lead to the successful establishment of and sustained investment in
institutions. In order to direct the critical mass to collectively divert resources, diffusion agents are critical. Furthermore, a society needs tools to
distinguish cooperating members from non-cooperating members and to
punish and exclude defectors. Religion fulfilled this role and was crucial to
state formation in the past, but now large parts of the world are secularizing. States are more and more separated from religion, although they are
still embedded in cultural traditions. New mechanisms of legitimization,
like cultural habits, ideology, and nationalism, have taken over the role of
religion (Fukuyama, 2011), but it remains to be seem whether this will affect the willingness of members to adhere to the state-level institutions.
Historical evidence shows that institutional change usually does not
happen purely endogenously. In the past, drastic changes such as climatic
catastrophes or war were necessary triggers. Organization of society has
moved from the family as the central unit, to religious leaders, to national
political leaders. What is next? Geographical boundaries are arguably becoming less important (Friedman, 2005), societies are more heterogeneous
(Putnam, 2007), therefore culture may be more based on similarities within
groups in society than on a national culture. As of now, it is unclear which
mechanisms of legitimization will gain the upper hand. The last decade
has seen a resurgence of ethnic conflict and nationalism (Smith, 2013). At
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the same time, a countermovement is present in the form of religious extremism in some parts of the world, which is non state-related.
Levitsky and Murillo (2009) argue that institutional strength depends
on two aspects; stability and enforcement, and they show that neither of
those aspects should be taken for granted when analyzing developing countries. The institutionalist literature mostly views institutional change as a
gradual process consisting of long continuities, periodically interrupted by
radical shifts as a consequence of external shocks. In the case of institutional weakness, institutional change may look very different. Vicious cycles in which parchment rules frequently change and are not enforced may
arise, inducing actors to behave in expectation of this and thereby leading
to a self-fulfilling prophecy of repeated institutional change and instability.
Too much stability can also provide a source of problems. In the aftermath of World War II, Western countries were looking for institutions that
provided stability. People were willing to give up individual and political freedom for that cause. This stability proved to be a seeding ground for
growth and prosperity. However, after the financial crisis, when the welfare
growth came to an end, again a demand for more freedom and flexibility
has developed and societies are trying to break out of these rules and institutions.2 Another issue that creates tension is the recent migration crisis,
set in motion by conflict and wars in the Middle East. As Itzigsohn (2000, p.
1126) states, "Modern politics and citizenship have been organized around
the coincidence of citizenship rights and the boundaries of states". Episodes
of large scale migration always create tensions within this form of organization of citizenship. Furthermore, many institutions in Europe are based
on the Scandinavian model of the welfare states, requiring high levels of
solidarity among participants. It is unclear whether this solidarity will be
extended to the new population of migrants who originate from different
institutional settings. In short, the institutional challenge in many Western
countries has changed from providing stability and preventing wars between states to coping with changing circumstances and demands due to
the forces of globalization. Formal institutions at the national level have to
reinvent themselves in order to fit the new pattern of heterogeneity with
respect to culture, religion and informal institutions within the state.
2 One

could see the 2016 referendum in which Great Britain voted to leave the European
Union as an example of this, although other motivations also may have intervened.
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Policy implications and research agenda

Economic activity is unevenly distributed across space; this is measured by
gaps in wealth, the density of population and economic activity, and compositions of regional and national economies. The motivation for studying
institutions and institutional change is to help eliminate worldwide differences in prosperity and to understand how developing regions and countries can achieve greater economic growth through well-functioning institutions. When it comes to policy recommendations, however, caution is
warranted. There is no "one size fits all" recipe for implementing successful institutions and past experiments of top-down imposed policy reform
in developing countries have not been universally successful. It seems that
there are winning strategies for development, but their evolution and implementation will vary depending on the historical setting of the country
(Boeninger, 1991). There is a consensus now that trust and formal institutions are not substitutes, but complements. Policy and formal laws can
only contribute to welfare if they are embedded in the informal institutional
setting. Some countries find themselves in a second-best equilibrium of stability under unenforced formal institutions. If this situation has persisted
over a longer period of time, inhabitants adjust their expectations and behavior on that, and an initial period of institutional failure or instability
can lock a polity into a path of institutional weakness or an institutional
instability trap (Grzymala-Busse, 2006; Helmke, 2007). Escaping from such
a trap requires a deeper understanding of the relation between formal and
informal institutions. It is especially important to understand how informal institutions change or move together with movement of people and
contact, in the context of migration.
Another issue that warrants further research is the tension between creating growth and reducing inequality. Alleged differences in institutional
quality are an important cause of persistent inequality, and these do not
seem to disappear with greater integration (Rodríguez-Pose, 1999; Puga,
2002). Policies that stimulate growth may therefore very well increase the
level of inequality and underdevelopment (Farole et al., 2011). Institutions could improve economic performance and reduce underdevelopment
through varying mechanisms, but this too may lead to conflicting policy
goals. For example, institutions focused on long staying power and stability may promote investment and thereby growth, but they can also hamper
innovation, which requires an institutional setting that is focused on novelty and openness. In order for research to come up with a manual for
policy reform for regions or countries, both the starting position and the
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objectives thus have to be clearly identified. Institutions may be either too
inert to react to changing circumstances or too instable for actors to invest
in sources of future growth. Furthermore, is the goal of policy reform reducing overall inequality, increasing economic growth (according to Grow
the Pie theories) or fighting underdevelopment? Growth and equity may
be hard to achieve at the same time, although suboptimal institutions hurt
both these goals at the same time.
In this dissertation I have focused on the interactions between people
and geography that created today’s pattern of institutions. Geography determines the initial conditions upon which institutions emerge, and it also
affects institutional change through the influence of neighbours. While
the influence of geography is persistent, its importance may decrease over
time as nation-states are becoming more fluid and barriers to free movement of people and production factors are disappearing at certain scales.
Future research thus has to acknowledge, and deepen our understanding
of, the ways in which contact between people and between nations influences the diffusion of institutions and how that may break or reinforce coreperiphery patterns of institutional quality and prosperity. This will require
a multidisciplinary approach that combines at the very least insights from
economics, sociology and migration studies.
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Appendix
6.1

Appendix Chapter 2

On page 34, the following household maximization problem is put forward:
maximize Ut = nt γ ct 1−γ
ct ,nt

(1 − τt )zt = ρnt + ct

subject to

Where U is utility which is derived from n, the number of offspring
and c, consumption where 0 < γ < 1 is the elasticity for offspring in utility.
The budget constraint states that after-tax disposable income per person,
(1 − τt )zt , is spent on consumption and child rearing, where we normalised
the price of consumption to 1, ρ is the fixed cost of raising a child and
0 < τ < 1 is the tax rate.1
We formulate the following Lagrangean for the maximization problem:


1
γ 1− γ
L = nt ct
+λ
(ρnt + ct ) − zt
1 − τt
This gives us three First Order Conditions:
1
∂L
= (1 − γ)nγt c−γ +
λ=0
∂ct
1 − τt
∂L
ρ
= γnγt −1 c1t −γ +
λ=0
∂nt
1 − τt
1 To be very precise, it is the share of disposable income collected and allocated to building and maintaining institutions in society.
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∂L
1
=
(ρnt + ct ) − zt = 0
∂λ
1 − τt
Rewriting the first two equations gives you two formulas for λ:
γ
(1 − γ)nγt c−
t (1 − τt ) = − λ

(6.1.1)

1 γ −1 1− γ
γn
ct (1 − τt ) = −λ
ρ t

(6.1.2)

Which can be solved as
ρnt =

γ
ct
1−γ

(6.1.3)

Using the third F.O.C. we can get another condition for c:
ct = (1 − τt )zt − ρnt

(6.1.4)

Using equation 6.1.3 and 6.1.4 together we can solve for consumption
as a function of output, which gives equation 2.3.1:
ct ∗ = (1 − τt )(1 − γ)zt
We can then use equation 6.1.4 and the optimal consumption function
to solve for nt , which gives equation 2.3.2:
nt ∗ =

6.1.1

γ
(1 − τt )zt
ρ

Social Evolution

The derivation of equation 2.3.9 using equation 2.3.8 is shown below.
We chose the following specification for θt :
θt = (

τt θt ( AX )α L1t −α ξ
τt zt ξ
) =(
)
Lt
Lt

We solve for θ:
α ξ
θt = (τt θt ( AX )α L−
t )
1− ξ

θt

= τtξ (

AX αξ
)
Lt

(6.1.5)
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Simplifying and solving gives equation 2.3.9:
ξ

α 1− ξ
θt = (τt ( AX )α L−
t )

The calculation of the steady state from formula 2.3.10 follows below:
 ξ
γ
α 1− ξ
(1 − τt ) τt ( AX )α L−
( AX )α L1t −α
t
ρ

L t +1 =

(6.1.6)

In the steady state it holds that Lt+1 = Lt = L̄, we plug this in.
L̄ =

 ξ
γ
(1 − τt ) τt ( AX )α L̄−α 1−ξ ( AX )α L̄1−α
ρ
 ξ
γ
(1 − τt ) τt ( AX )α L̄−α 1−ξ ( AX )α
ρ

L̄α =

ξ
αξ
−αξ
γ
(1 − τt )τt1−ξ ( AX ) 1−ξ L̄ 1−ξ AX α
ρ

L̄α =
L̄α
L̄

−αξ
1− ξ

ξ
αξ
γ
(1 − τt )τt1−ξ ( AX ) 1−ξ +α
ρ

=

α

L̄ 1−σ =
γ
ρ

L̄ =

1− ξ
α

ξ
α
γ
(1 − τt )τt1−ξ ( AX ) 1−ξ
ρ

(1 − τt )

1− ξ
α

ξ (1− ξ )

α (1− ξ )

τtα(1−ξ ) ( AX ) α(1−ξ )

Which simplifies to equation 2.3.12
  1−α ξ
ξ
1− ξ
γ
(1 − τ ) α τ α
L̄ = AX
ρ
∗

(6.1.7)

This equation is maximized to obtain the optimal tax rate:
maximize
τt

∂
γ
[ AX
∂τt
ρ
∂
γ
= 0 → ( AX )
∂τt
ρ

1− ξ
α

1− ξ
α

(1 − τt )


γ
L̄ = ( AX )
ρ
1− ξ
α

 (1 − τt )

1− ξ
α

ξ
α

γ
τt ] = AX
ρ

1− ξ
α

α

−1+ αξ
τt
ξ

(1 − τt )
1− ξ
α

1− ξ
α

ξ

τα

ξ
1− ξ
∂
[(1 − τt ) α τtα ]
∂τt

ξ

−



1− ξ
(1 − τt )−1+ α τtα (1 − ξ ) 

α

=0
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ξ

−1+ αξ

(1 − τt )1− α τt

ξ = (1 − τt )−1+

1− ξ
α

ξ

τtα (1 − ξ )

(1 − τ )
(1 − ξ )
=
→ τ∗ = ξ
τ
ξ
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Figure 6.2.1: Distribution over time of the first year of full female franchise
for countries in sample (N=98)
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CIA World Factbook
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Bruns

Beck

Bruns

Bruns

Melitz et al.

Correlates of War

Bayer

Sarkees

Barbieri

Gleditsch and Ward

Gleditsch and Ward

Beck

Time-invariant

2010

Time-invariant

1893-2006

1893-2006

2010

2010

2010

2010

2010

2010

2008

Time-invariant

1893-2006

1893-2006

1893-2006

Time-invariant

Time-invariant

1893-2006

1893-2006

1893-2006

1893-2006

1893-2006

1893-2006

1893-2006
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Description

Dummy for each continent

Net Migration rate

Dummy for historical absence of plow cultivation

Years since extension of franchise to all males

Composite indicator of full autocracy (-10) to full democracy (+10)

Share of Agnostics in total population

Share of Atheists in total population

Share of Muslims in total population

Share of Hindus in total population

Share of Christians in total population

Share of Buddhists in total population

Index of loss of achievement due to gender inequality

Dummy if the legal system is based on common law

Dummy if a country is involved in a war in that year

Ratio of Trade Volume to GDP

Annual GDP per capita

Dummy for ending of WWII (1946)

Dummy for ending of WWI (1919)

Mean linguistic proximity to prior adopters

Count of colonial relations with prior adopters

Count of diplomatic exchanges with prior adopters

Count of wars lost or yielded to prior adopters

Percentage of total trade volume with prior adopters

Count of prior adopters within 640 km radius

Mean distance to all prior adopters

First year of full voting rights for women
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Table 6.1: Descriptive statistics
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Table 6.2: Countries and adoption year in unrestricted sample (n=101)
Country
Year Country
Year Country
Year
Algeria

1962

Guinea Bissau

1975

Sao Tome and Principe

1975

Afghanistan

1964

Haiti

1950

Saudi Arabia

N.A.

Albania

1946

Honduras

1954

Slovakia

1993

Angola

1975

Hungary

1920

Solomon Islands

1978

Argentina

1947

Indonesia

1953

Somalia

1964

Bahrain

2002

Iran

1979

South Africa

1968

Belarus

1994

Iraq

1980

Spain

1931

Belgium

1948

Israel

1948

Sudan

1964

Bhutan

1994

Italy

1945

Sweden

1919

Bolivia

1952

Japan

1945

Switzerland

1971

Bosnia and Herzegovina

1995

Jordan

1974

Syria

1973

Brazil

1985

Kuwait

2006

Tajikistan

1994

Brunei

N.A.

Kyrgyzstan

1993

Tanzania

1963

Bulgaria

1945

Laos

1957

Tunisia

1959

Cambodia

1956

Latvia

1922

United Arab Emirates

2006

Cape Verde

1975

Libya

1963

United Kingdom

1928

Chile

1970

Lithuania

1922

United States

1920

China

1947

Mexico

1953

Uruguay

1932

Colombia

1957

Moldova

1994

Uzbekistan

1992

Comoros

1975

Morocco

1962

Venezuela

1946

Costa Rica

1949

Mozambique

1975

Vietnam

1976

Cuba

1935

Netherlands

1919

Yemen

1990

Cyprus

1960

Nicaragua

1955

Zaire

1967

Czech Republic

1993

Nigeria

1977

Zambia

1964

Denmark

1915

Norway

1913

Zimbabwe

1979

Dominican Republic

1942

Oman

2003

Ecuador

1978

Pakistan

1971

Egypt

1956

Panama

1946

El Salvador

1950

Papua New Guinea

1977

Eritrea

1997

Paraguay

1961

Estonia

1920

Peru

1979

Ethiopia

1955

Philippines

1973

France

1945

Portugal

1968

Germany

1918

Qatar

N.A.

Greece

1953

Romania

1946

Guatemala

1965

Russia

1917

Mean

1961.13
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Table 6.3: Countries and adoption year in restricted sample (n=55)
Country
Year Country
Year
Afghanistan

1947

Kyrgyzstan

1993

Albania

1946

Mexico

1953

Bahrain

2002

Moldova

1994

Belgium

1948

Netherlands

1919

Brazil

1985

Nicaragua

1955

Cambodia

1956

Norway

1913

Chile

1970

Panama

1946

China

1947

Paraguay

1961

Colombia

1957

Philippines

1973

Costa Rica

1949

Portugal

1968

Cuba

1935

Slovakia

1993

Czech Republic

1993

Spain

1931

Denmark

1915

Sweden

1919

Ecuador

1978

Switzerland

1971

El Salvador

1950

Syria

1973

Greece

1953

Tajikistan

1994

Guatemala

1965

Turkey

1930

Haiti

1950

United Kingdom

1928

Honduras

1954

United States

1920

Hungary

1920

Uruguay

1932

India

1950

Venezuela

1946

Indonesia

1953

Vietnam

1962

Iraq

1980

Algeria

1962

Jordan

1974

Egypt

1956

Kuwait

2006

Lybia

1963

Mozambique

1976

South Africa

1968

Tunisia

1968

Zaire

1967

Zimbabwe

1979

Mean

1960.62
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Figure 6.2.2: Distribution over time of the first year of full male franchise
for countries in sample (N=98)

6.3

Appendix Chapter 4

Derivation of Equation 4.3.2
Starting form the production function in equation 4.3.2:
Yi (t) = Ki (t) Hi (t) ( Ai (t) Li (t))1−α− β
α

α

(6.3.1)

Labour and Technology grow at rates n and g:
L(t) = L(0)ent

(6.3.2)

gt

(6.3.3)

A ( t ) = A (0) e

A(t) L(t) is the number of effective units of labour and grows at rate n + g.
We define y ≡ Y/AL, k ≡ K/AL and h ≡ H/AL. The evolution of the
economy is determined by the following two equations:
k̇(t) = sk y(t) − (n + g + δ)k (t)

(6.3.4)
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ḣ(t) = sh y(t) − (n + g + δ)h(t)

(6.3.5)

where sk is the fraction of income invested in physical capital and sh the
fraction of income invested in human capital. MRW make the assumption
that one unit of consumption can be transformed into one unit of human
or physical capital without transaction costs. Furthermore, MRW assume
the same depreciation rate δ holds for both types of capital and decreasing returns to all capital, i.e. α + β < 1. This model gives a prediction for
the steady state, and much of the differences in income between countries
or regions is due to differences in determinants of the steady state. However, we are interested in growth rates and want to allow for the possibility
that economies are out of the steady state. Therefore we use MRW’s logapproximation of the speed of convergence around the steady state:
∂ln(y(t))
= λ[ln(y∗) − ln(y(t))],
(6.3.6)
∂t
with λ = (n + g) + δ)(1 − α − β). Integrating this expression gives us an
expression for the derivative of ln(y(t)) with respect to t in terms of y(0).
When we plug this into equation 6.3.6, we get the following equation:
ln(y(t)) = (1 − e−λt ln(y∗) + e−λt ln(y(0)),

(6.3.7)

where y(0) is GDP per effective worker at the beginning of the period under study. By subtracting y(0) from both sides and substituting for the
expression found for y∗, MRW end up with the following specification:
α
ln(sk )+
1−α−β
β
(1 − e−λt )
ln(sh )−
1−α−β

ln(y(t)) − ln(y(0)) = (1 − e−λt )

(1 − e−λt )

α+β
ln(n+g + δ) − (1 − e−λt )ln(y(0))
1−α−β

This means that in the augmented Solow model we can estimate the parameters of the model by regressing the average growth of income on the
income share of physical capital, the income share of human capital, the
growth rates of population and technology, the depreciation rate and the
initial level of income. Taking technical change g and depreciation δ to be
the same across our European regions, we can estimate equation 4.3.2:
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lnYi ( T ) − lnYi ( T0)
= α0 + α1 sik + α2 sih + α3 ni + α4 lnYi ( T0) + ei
T − T0

(6.3.8)

Table 6.4: Selecting regimes - OLS residuals without regional controls
TEA

Log-likelihood

Obs

Parameters

AIC

Significance of Entrepreneurship

1 class
2 classes
3 classes

-183.643
-174.819
-168.748

107
107
107

2
7
11

0.632
3.398
3.359

No
-, +
-, +, No

-183.472
-177.068
-170.735

107
107
107

2
7
11

0.629
3.441
3.397

No
+, No
No, No, No

-177.588
-173.142
-166.580

107
107
107

2
7
11

0.519
3.367
3.319

+
+, +
+, +, +

TEAin
1 class
2 classes
3 classes
TEAhj
1 class
2 classes
3 classes

6.3. Appendix Chapter 4

153

Regions in Sample
• Greece

• Asturias

• Nisi Aigaiou/Kriti

• Cantabria

• Voreia Ellada

• Pais vasco

• Kentriki Ellada

• Navarra
• La Rioja

• Netherlands

• Aragon

• Noord Nederland

• Madrid

• Oost-Nederland

• Castilla y León

• West-Nederland

• Castilla La Mancha

• Zuid-Nederland

• Extremadura
• Catalunya

• Belgium

• Comm Valenciana

• Brussel

• Baleares

• Vlaams Gewest

• Andalucia

• Region Wallone

• Murcia
• Canarias

• France
• Ile de France
• Parisien Bassin
• Nord-Pas de Calais

• Hungary
• Central Hungary
• Central Transdanubia
• Western Transdanubia

• East
• West
• South-West
• Center-East

• Southern Transdanubia
• Northern Hungary
• Northern Great Plain
• Southern Great Plain

• Mediterranee
• Italy
• Spain

• Nord-Ovest

• Galicia

• Nord-Est
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• Centro

• Norra Mellansverige

• Sud

• Mellersta Norrland

• Isole

• Övre Norrland
• Småland med öarna

• United Kingdom

• Västsverige

• Scotland
• North East

• Norway

• North West

• Oslo and surroundings

• Yorkshire Humberside

• Hedmark

• East Midlands

• Sor-ostlandet

• West Midlands

• Agder og Rogaland

• East Anglia

• Vestlandet

• Greater London
• South East
• South West
• Wales
• Northern Ireland
• Denmark
• Copenhagen area
• Sjaelland
• Syddanmark
• Nordjylland
• Midtjylland

• Germany
• Baden-Württemberg
• Bayern
• Berlin
• Brandenburg
• Bremen
• Hamburg
• Hessen
• Mecklenburg-Vorpommern
• Niedersachsen
• Nordrhein-Westfalen
• Rheinland - Pfalz

• Sweden

• Saarland

• Stockholm area

• Sachsen

• Östra Mellansverige

• Sachsen-Anhalt

• Sydsverige

• Schleswig-Holstein
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• Thüringen

• Southern and Eastern

• Portugal

• Finland

• Norte (incl Porto)

• South (Etela-Suomi)

• Algarve

• West/Middle (Lansi-Suomi)

• Centro

• North (Ita ja Pohjois)

• Lisboa e Vale de Tejo

• Helsinki Area (Uusima)

• Alentejo

• Slovenia

• Ireland

• Vzhodna

• Border, Midlands and Western

• Zahodna

Variables
∆lnY
lnY (2005)
sk
sh
n
YNG
SPEC
POPDENS
NEIGHn
NEIGH k
s
NEIGH h
s
TEA
TEAhj
TEAin

∆lnY
1.0000
0.0389
-0.0334
-0.0432
0.2507*
-0.1508
-0.4737*
0.1118
0.0274
0.0501
-0.2681*
0.0048
0.3260*
0.1159
1.0000
-0.3589*
-0.0755
0.2409*
-0.1311
0.0635
0.2283*
0.1544
-0.1542
-0.2463*
-0.1134
0.2333*
0.1829

lnY (2005)

1.0000
-0.0393
-0.1268
-0.0135*
-0.0614
-0.1643
-0.1034
0.0408
-0.0208
0.0080*
-0.0088
-0.0051

sk

1.0000
0.2207*
0.6293*
-0.0051
0.2518*
-0.0528
-0.2597*
0.2709*
0.0997
-0.0244
0.0590

sh
n

1.0000
0.2233*
0.0945
-0.0889
-0.2368*
0.1029
0.0886
-0.0190
0.0464

YNG

1.0000
-0.0144
0.1106
-0.0035
0.0325
0.1071
-0.1867
0.0783

SPEC

1.0000
0.0261
0.1290
-0.1643
0.1600
0.3292*
0.1721

POPDENS

1.0000
-0.4400*
0.1406
-0.0699
-0.1142
-0.1084

NEIGHn

Table 6.5: Cross-correlation table

1.0000
0.0860
0.1084
0.2686*
0.6793*
-0.3473*
0.0087
0.0714
0.0655
0.2654*

1.0000
-0.0805
-0.1200
0.0314
0.1240

NEIGH k
s

1.0000
0.1973*
-0.2578*
-0.1046

NEIGH h
s

1.0000
0.4773*
0.5764*

TEAYY

1.0000
0.6287*

TEAhj

1.0000

TEAin
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Samenvatting
Introductie
Een fundamenteel vraagstuk in de macro-economie is hoe de grote inkomensverschillen tussen landen over de wereld tot stand zijn gekomen. Binnen de economische wetenschap heeft een verschuiving plaatsgevonden
van directe verklaringen naar fundamentele verklaringen. De eerste groeimodellen leggen de nadruk op de accumulatie van fysiek kapitaal (Solow,
1956) en later op de accumulatie van menselijk kapitaal (Mankiw et al.,
1992; Becker et al., 1994; Frankel and Romer, 1999) en innovatie (Aghion
and Howitt, 1992). Deze verklaringen gaan echter niet in op de vraag
waarom in bepaalde landen meer innovatie plaatsvindt, of meer geïnvesteerd wordt in menselijk of fysiek kapitaal ten opzichte van andere landen.
Hiervoor moet worden teruggegrepen op de fundamentele verklaringen,
die door Acemoglu (2009) zijn samengevat als de hypothesen van cultuur,
instituties, geluk en geografie. In deze dissertatie focus ik op meerdere facetten van de institutionele hypothese.
Instituties zijn de door mensen ontworpen restricties die structuur aanbrengen in onze politieke, economische en sociale interacties. Deze definitie werd geïntroduceerd door North (1991) en is breed aanvaard in de
economische wetenschap. Binnen deze definitie is er een breed scala aan
concepten dat onder instituties kan worden geschaard, zoals wetten, overheidsorganisaties, parlementen, monarchieën, een gedeelde taal, taboes en
gewoonten of religieuze gebruiken.
De economische wetenschap heeft een consensus bereikt dat instituties
zowel remmend als bevorderend kunnen werken voor economische groei,
en dat verschillen in de kwaliteit van instituties grotendeels verklarend zijn
voor de inkomensverschillen tussen landen over de wereld. Het is ook bekend dat de verschillen in instituties te maken hebben met biologische en
geografische condities zoals die in de prehistorie vastlagen, zoals klimaat-
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verschillen en de mate waarin de grond geschikt is voor het bedrijven van
landbouw. Deze theorie is voorgesteld door Jared Diamond (1997) en later
wetenschappelijk getest door onder andere Olsson and Hibbs (2005), Galor
et al. (2009) en Ashraf and Michalopoulos (2015).
Minder is bekend over de exacte processen die hebben geleid tot het
ontstaan van deze (verschillen in) instituties. In deze dissertatie heb ik getracht deze ’zwarte doos’ in drie delen te openen. Ten eerste heb ik gekeken
naar het ontstaan van instituties in een geïsoleerde maatschappij als gevolg
van de overgang van een nomadische jager-verzamelaarlevensstijl naar een
sedentaire agrarische levensstijl en de veranderingen in bevolkingsdichtheid en technologie die daarmee gepaard gaan. Ten tweede heb ik geanalyseerd hoe een institutie zich kan verspreiden naarmate maatschappijen
meer met elkaar in contact komen. Tenslotte heb ik gekeken of een kernperiferie patroon in de kwaliteit van instituties, dat uit de theorie voortkomt, in de data zichtbaar gemaakt kan worden door het toetsen van een
heterogeen effect van ondernemerschapsactiviteit op economische groei.

Modellen
Hoofdstuk 2 dient als een verdiepende inleiding tot de dissertatie. Ik geef
een overzicht van de literatuur aangaande instituties en institutionele verandering. Hier wordt een onderscheid gemaakt tussen formele en informele instituties (North, 1990) organische instituties en instituties die actief
gecreëerd zijn (Menger, 1871; Greif, 2005), zichzelf versterkende instituties
en instituties die actieve ondersteuning vereisen (Hodgson, 2006), en regelingen of wetten versus de institutionele omgeving of setting (Davis et al.,
1971).
De contributie van dit hoofdstuk is het aantonen dat de hogere bevolkingsdichtheid die bereikt werd na de Neolithische Revolutie —de overgang naar landbouw die op verschillende plekken in de wereld vanaf 10.000
voor Christus in gang trad —een mechanisme kan zijn dat leidt tot een hogere vraag naar complexe, ontwikkelde instituties. Jager-verzamelaarstammen
zijn door de vereisten van het nomadisch bestaan en de beperkte opslag
van voedsel per definitie beperkt in hun groei. Een concreet voorbeeld
hiervan is dat een vrouw maar één jong kind tegelijkertijd kan dragen wanneer de stam zich moet verplaatsen. Door de beperkte omvang zijn alle leden van de stam nauw met elkaar verbonden via familiebanden en kunnen
transacties veelal op de basis van vertrouwen plaatsvinden.
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Zodra de maatschappij sedentair wordt kan een hogere bevolkingsdichtheid bereikt worden, wat impliceert dat er meer onbekenden in de
groep zijn en de kans op valsspelen of het ontwijken van verplichtingen
toeneemt. De transactiekosten zullen dus toenemen en een vraag naar instituties om transacties tussen vreemdelingen te reguleren ontstaat. Instituties zijn echter een publiek goed, wat inhoudt dat de baten aan niemand
ontzegd kunnen worden terwijl ieder individu motieven heeft om niet bij
te dragen heeft aan de kosten. Dit betekent dat de vraag naar deze instituties niet altijd leidt tot hun totstandkoming en een duurzame investering
van de maatschappij om het publieke goed te behouden. Om te analyseren
in welke type maatschappijen en onder welke omstandigheden dit wel bereikt kan worden, voldoet een model met representatieve agenten niet en
moet dit gecombineerd worden met inzichten uit de gedragseconomie.
Een maatschappij moet vele hindernissen overwinnen in de ontwikkeling van groeibevorderende instituties. Om dit proces te beschrijven zijn
meerzijdige modellen vereist. De samenhang tussen die hindernissen en
verschillende modellen die ze beschrijven laat ik zien in een stroomschema
dat de verschillende fasen van institutionele ontwikkeling weergeeft. De
inerte, en zichzelf versterkende aard van instituties, impliceert daarnaast
dat een conventie of institutie die gedurende aanhoudende tijd functioneert in een maatschappij, erg moeilijk is te veranderen of te vervangen.
Dit betekent dat instituties stand kunnen houden zelfs al zijn deze door
veranderde omstandigheden niet meer optimaal.
Een onvermijdelijk gevolg van de groei in omvang van maatschappijen
is meer contact tussen deze maatschappijen en de competitie om schaarse
goederen. Dit contact kan vriendelijk zijn en door schaalvoordelen de baten van alle partijen vergroten, maar de geschiedenis leert ons dat oorlog
en koloniale betrekkingen ook belangrijke vormen van contact waren zodra natiestaten zich geconstitueerd hadden. Hoofdstuk 3 gaat dieper in op
de vraag hoe de verschillende vormen van contact (oorlog, handel, diplomatie en koloniale betrekkingen) kunnen leiden tot de overname van een
institutie wanneer één van de partijen deze institutie nog niet geïmplementeerd heeft.
In het bijzonder kijk ik welke factoren de introductie van universeel
kiesrecht voor vrouwen voorspellen, in de tijdsperiode 1893 tot 2008. In
1893 voerde Nieuw Zeeland dit recht als eerste in en vandaag de dag is
er nog slechts een handvol landen waar vrouwen geen volledig kiesrecht
hebben. Het blijkt dat internationaal contact en de invloed van buurlanden
belangrijke voorspellers zijn van de invoering van vrouwenkiesrecht; ook
als externe schokken en voorspellende factoren binnen het land, zoals de
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positie van vrouwen in het land, worden meegenomen. Daarnaast is er een
verschil tussen vroege en late adopteerders, waarbij diffusie vaker plaatsvindt naarmate de institutie meer wijdverbreid wordt.
Een hogere kwaliteit van instituties leidt tot meer economische groei,
maar meer economische groei gaat vaak ook gepaard met de ontwikkeling van betere instituties. Door dit endogeniteitsprobleem is het causale
effect van instituties op economische groei empirisch lastig vast te stellen.
Daarnaast zijn de instituties die worden verondersteld economische groei
te bevorderen lastig meetbaar en kennen alle voorgedragen instrumenten
ook onzuiverheden. Hoofdstuk 4 hanteert daarom een indirecte aanpak
via het kanaal van ondernemerschapsactiviteit. Ondernemerschapsactiviteit leidt theoretisch tot meer innovatie en daarom tot hogere economische
groei (Michelacci, 2003; Acs and Sanders, 2012).
In de praktijk wordt dit effect echter niet altijd gevonden. Verklaringen
omvatten dat het effect van ondernemerschap op groei zich pas na meerdere jaren vertoont (Fritsch and Mueller, 2007; Fritsch and Schroeter, 2011),
dat alleen bepaalde soorten ondernemerschap tot hoge groei leiden (Henrekson and Johansson, 2010; Stam et al., 2012) of dat er een modererend
effect is van de kwaliteit van instituties op de relatie tussen ondernemersactiviteit en groei (Baumol, 1990). Deze laatste hypothese test ik in een
set van 107 Europese regio’s op NUTS-2 aggregatieniveau voor de periode
2001 tot 2014. Een modererend effect van (informele) instituties zou betekenen dat de relatie tussen ondernemerschap en groei niet voor alle regio’s
homogeen is. Er kunnen dan verschillende klassen onderscheiden worden
van regio’s die verschillen in institutionele kwaliteit, specifiek in hun ondernemerschapscultuur.
Deze heterogene relatie wordt echter niet gevonden in deze analyse,
wat niet betekent dat de hypothese van een modererend effect van instituties verworpen moet worden. De periode die bestudeerd is valt samen
met de financiële crisis en de problematiek in de Eurozone, wat betekent
dat de groeivoet in Europese regio’s sterk verlaagd was terwijl ondernemerschapsactiviteit minder direct beïnvloed werd. Daarnaast is het waarschijnlijk dat de verschillen in institutionele regimes zich niet op het politieke aggregatieniveau van NUTS-2 bevinden, maar op lagere aggregatieniveaus. Deze analyse zou dus gerepliceerd kunnen worden in andere
steekproeven om meer bewijs te krijgen voor de latente invloed van instituties op de relatie tussen ondernemerschap en economische groei.
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Conclusie
Mijn bevindingen impliceren dat de invloed van instituties in de economische wetenschap niet onverminderd is. Er bestaat geen twijfel dat verschillen in ontwikkeling, en vooral het achterblijven van ontwikkelingslanden in termen van welvaart, gelinkt zijn aan verschillen in institutionele
kwaliteit. Toch zijn er nog weinig studies die meetbaar maken hoe deze
instituties ontstaan, hoe ze zich verspreiden, en welke instituties groeibevorderend dan wel groeiremmend zijn.
Meetproblemen en endogeniteitsproblemen compliceren deze analyses,
daarom moet de zoektocht naar indirecte methoden en manieren om verschillen in instituties te instrumenteren, voortgezet worden. Deze studie
draagt bij aan het begrip van het ontstaan, de diffusie en de mogelijke latente effecten van instituties op economische groei, maar om directe causale
effecten aan te tonen is de combinatie van case-studies en natuurlijke experimenten essentieel.
Instituties zijn van nature inert, en er is veelal een periode van onrust en
conflict nodig om drastische veranderingen in de institutionele structuur te
bewerkstelligen. Wanneer de institutionele structuur niet meer optimaal is
gezien de veranderde omstandigheden, of wanneer de formele instituties
niet langer ingebed zijn in de informele instituties van een bevolking, leidt
dit tot spanningen. Instituties bieden stabiliteit, maar deze stabiliteit kan
ook averechts werken en een rem zijn op innovatie. Er is dus niet één institutionele setting die geschikt zal zijn voor alle landen in alle stadia van
ontwikkeling en het zou foutief zijn om de institutionele structuur van ontwikkelde landen te kopiëren naar ontwikkelingslanden. In plaats daarvan
is er meer onderzoek nodig naar oorzaken van het voortbestaan van disfunctionele instituties en naar factoren die wel kunnen leiden tot institutionele verandering en het optimale niveau van flexibiliteit.
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