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Abstract In this paper, we empirically study the relationship between entrepreneur-
ial culture and economic growth. Based on a micro based comparison of
entrepreneurs and non-entrepreneurs, we develop a measure reflecting entrepreneur-
ial attitude at the regional level. We subsequently relate this newly developed
variable, ‘entrepreneurial culture,’ to innovativeness and economic growth in 54
European regions. Extensive robustness analysis suggests that differences in
economic growth in Europe can be explained by differences in entrepreneurial
culture, albeit mostly in an indirect way.
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1 Introduction

The claim that differences in national and regional economic success are related to
the presence or lack of an entrepreneurial culture is not new (Hoselitz 1957; Baumol
1968; Leff 1979; Soltow 1968). Theoretically, several attempts have been made to
either formally model the role of the entrepreneur (Lucas 1978; Kihlstrom and
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Laffont 1979; Schmitz 1989; Jovanovic 1994) or to provide conceptual frameworks
(Leibenstein 1968; Kirzner 1997). Empirically, however, there are two problems.
First, empirical studies are either case based (Saxenian 1994), limiting the scope for
generalization, or—in the occasional case of large samples-entrepreneurial culture is
‘measured’ by the residual or a fixed effect (Davidsson 1995; Georgellis and Wall
2000; Guerrero and Serro 1997; Wagner and Sternberg 2002). Except for the
Achievement Motivation Index as developed by McClelland (1961) and Lynn’s
(1991) analysis of the entrepreneurial orientation of students, to our knowledge there
have been no empirical attempts actually to measure entrepreneurial culture and to
relate it to economic development. Although most recently several scholars have
provided valuable insights regarding the relationships between entry and exit rates,
new business formation, and regional economic growth (Audretsch and Keilbach
2004a; Fritsch 2004), we are not aware of empirical studies on the role of
entrepreneurial culture specifically. Secondly and related, in order to measure a
concept such as entrepreneurial culture, one has to combine different strands of
literature in the field of entrepreneurship, thereby crossing disciplinary boundaries
(Acs and Audretsch 2003).

The field of entrepreneurship is scattered across different paradigms (Stevenson
and Jarillo 1990; Suarez-Villa 1989). Economists are mainly concerned with the
effects of entrepreneurship, and social psychologists are more interested in the
origins of entrepreneurship. Measuring entrepreneurial culture automatically implies
one has to incorporate insights from the social psychological literature, more
specifically entrepreneurial trait research (McClelland 1961; Rotter 1966; Brockhaus
1982; Cromie 2000; McGrath et al. 1992). In order to assess its economic
significance, one has to relate to the empirical economic growth literature (Barro
1991; Mankiw et al. 1992; Barro and Sala-I-Martin 1995). Hence, the added value of
this paper lies not so much in making a contribution to the before mentioned
disciplines individually. It is the recombination of existing inputs that forms the core
of this entrepreneurial venture to relate empirically entrepreneurial culture to
economic development by means of large scale statistical tests. Formally, we test
the hypothesis that entrepreneurial culture positively affects regional economic
development.

The contribution we aim to make in this paper is confined to an empirical attempt
to complement existing, mainly conceptual, literature on the role of entrepreneurial
spirit in explaining economic success, and the relation between culture and economic
development in general. Despite the lack of well-developed theory, a number of
scholars have provided useful starting points to the analysis of the way in which
entrepreneurial culture may affect the process of economic development. We
theorize on the direct and indirect links between entrepreneurial culture and
economic growth. In doing so, we explicitly include the literature on entrepreneurial
traits. Our empirical approach consists of several steps. First, we construct a micro-
based measure of entrepreneurial culture by comparing the value pattern of
entrepreneurs and non-entrepreneurs. Based on the distinctive pattern of entrepre-
neurs at this individual level, we calculate the average score of a population on these
entrepreneurial characteristics. As this unique European Value Studies (EVS) dataset
is only available for Europe, we calculate the score on this new variable
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‘entrepreneurial culture’ for our final sample of 54 European regions. In our final
step, we correlate this micro-embedded measure of entrepreneurial culture with
regional innovation patterns and economic growth. Hence, we test for direct and
indirect effects of entrepreneurial culture.

2 Literature review

2.1 Entrepreneurial traits and entrepreneurial culture

The field of (economic) psychology has a long history of measuring traits of
entrepreneurs (Brockhaus and Horovitz 1986; McClelland 1961; Rotter 1966;
Timmons 1978; Davidsson 2004; Shane 2003). Reviewing the literature on
entrepreneurial trait research, a number of authors have related specific personality
characteristics to entrepreneurs. Central to the trait research is the notion that
entrepreneurs are different (Brenner 1987). Brockhaus (1982) identifies three
attributes consistently associated with entrepreneurial behavior: need for achieve-
ment, internal locus of control, and a risk-taking propensity. Sexton and Bowman
(1985) conclude that entrepreneurs need autonomy, independence, and dominance.
Chell et al. (1991) associate entrepreneurs with traits such as being opportunistic,
innovative, creative, imaginative, restless, and proactive, and perceive them as
agents of change. Thomas and Mueller (2000) find similar personality characteristics
as Brockhaus. In an attempt to summarize the personality trait literature, Cromie
(2000) concludes there are (at least) seven characteristics distinguishing entrepre-
neurs or business owners from non-entrepreneurs. Although the differences are not
equally strong for all groups of non-entrepreneurs (e.g. he found that managers or
university professors score equally high on some of the seven dimensions), he lists
the following seven. First is the ‘Need for achievement’ (c.f. McClelland 1961). This
reflects a person’s need to strive hard to attain success. According to Cromie, ‘high
achievers set demanding targets for themselves and are proactive and bold in setting
about accomplishing objectives’ (Cromie 2000, p. 16). Second is locus of control
(c.f. Rotter 1966; Brockhaus 1982). This depicts the extent to which an individual
feels in charge. It reflects the extent to which people feel that luck and fate do not
determine what happens to them; in other words, they feel they control the en-
vironment by the actions they take, and do not respond to some third party. The third
aspect Cromie (2000) mentions is risk taking. Despite the complexity of the concept
of risk, entrepreneurs are generally considered to have a greater propensity to take
risks. The fourth characteristic is creativity. Enterprising individuals develop new
ideas, spot market opportunities and recombine existing inputs in order to create
added value (Leibenstein 1968). Finally, there is the need for autonomy, tolerance
for ambiguity, and self confidence. Need for autonomy refers to the ability and will
to be self-directed in the pursuit of opportunities (Lumpkin and Dess 1996).
Tolerance for ambiguity is related to the uncertainty inherent in entrepreneurial
action (see also Wennekers et al. 2007). Entrepreneurs are associated with the ability
to deal effectively with situations or information that are vague, incomplete,
unstructured, uncertain or unclear, without experiencing psychological discomfort
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(Scheré 1982). Self confidence, finally, is related to self-efficacy (Chen et al. 1998),
which can be defined as an individual’s cognitive estimate of his ‘capabilities’ to
mobilize the motivation, cognitive resources, and courses of action needed to
exercise control over events in their lives (Wood and Bandura 1989).

Obviously, personal attributes are important but not all-pervading determinants of
behavior (Cromie 2000, p. 25). The economic environment, family background,
employment history, organizational experiences, social networks, national culture
and personality traits all affect the probability that some one will act entrepreneur-
ially (Rauch and Frese 2000). In the context of this paper, it is interesting to point to
the role of national cultures. McGrath et al. (1992) have pushed trait research even
further by investigating whether this supposed set of entrepreneurial characteristics
transcends cultures. In other words, do entrepreneurs have a predictable set of values
other than non-entrepreneurs without regard of the home culture? To answer this
question, McGrath et al. (1992) and McGrath and MacMillan (1992) use Hofstede’s
four dimensional cultural framework to compare the value orientation of non-
entrepreneurs and business owners in a sample of eight, respectively, nine, countries.
They find that entrepreneurs have a persistent and characteristic value orientation,
irrespective of the values of their national culture.

However, it is also found that societies differ in their orientation towards
entrepreneurial activity (Wennekers et al. 2005) and that some societies have higher
rates of entrepreneurial activity than others. A number of authors have suggested
that, irrespective of the economic and environmental conditions, a society’s cultural
orientation towards entrepreneurship may play an important role in this respect. The
high levels of entrepreneurship in the United States have been related to cultural
values such as freedom, independence, achievement, individualism and materialism
(Morris et al. 1994; Spence 1985). To our knowledge, the first author who
systematically described this idea was McClelland. The concept of achievement
motivation, originally developed by Murray (1938) and popularized by McClelland
in 1961 in his seminal work The Achieving Society has been argued to be crucial for
economic development (McClelland 1961). Though his analysis of 22 countries has
been criticized for lack of robust results and questionable proxy measures, such as
the use of changes in electricity generation to measure economic development
(O’Farrell 1986; Schatz 1965; Frey 1984; Gilleard 1989), McClelland made the first
attempt actually to measure entrepreneurial culture and to relate it to economic
development.

Hofstede’s (2001[1980]) seminal work on culture’s consequences (including
entrepreneurship) triggered a number of studies relating his four cultural dimensions
to entrepreneurship and entrepreneurial activity. In addition to the studies mentioned
earlier by McGrath et al., Shane (1992) developed a theoretical framework and
tested the relationship between national cultures and rates of innovation (Shane
1993). Morris et al. (1994) relate one of Hofstede’s dimensions—individualism/
collectivism—to corporate entrepreneurship. They focus on individualism as it has
been linked to the willingness of people to violate norms and their level of
achievement motivation (Hofstede’s 2001[1980]), both of which are associated with
entrepreneurship, and showed that entrepreneurship declines the more collectivism is
emphasized (Morris et al. 1994). Though it was also found that dysfunctional (high)
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levels of individualism exist, this result suggests that in cultures in which group-
thinking may outweigh individual initiative, few individuals would put their
(perhaps latent) entrepreneurial ambitions into action.

In this paper, we build on insights from trait research by applying an aggregate
psychological trait explanation. This is based on the view that if there are more
people with entrepreneurial values in a country, there will be more people displaying
entrepreneurial behavior (Uhlaner and Thurik 2007). We perceive an entrepreneurial
culture as a collective programming of the mind (Hofstede 2001[1980]) in which the
underlying value system is oriented towards such behavior and the above described
associated traits. Before doing so, we explore the role of the entrepreneur in
economic theory and theorize on the relationship between entrepreneurial culture
and economic performance.

2.2 Entrepreneurs in economic theory

There is no well-developed theory as to the way in which entrepreneurial culture may
affect national or regional economic development processes. This lack of a
sophisticated framework may at least partly be caused by the fact that mainstream
(neoclassical) economic theory does not leave much room for the role of the
entrepreneur (Leibenstein 1968; Baumol 1968, 1993; Kirzner 1997). According to
Leibenstein (1968), the main difficulty of the misfit of the entrepreneur in mainstream
(neoclassical) thinking is caused by the conventional theory of the production
function, in which the complete set of inputs is specified and known and has a fixed
relation with output. He argues that this is not realistic. In his view, the entrepreneur is
someone who extends the production function by broadening the existing set of inputs.
Leibenstein calls this the ‘input-completing capacity’ of entrepreneurs. This input-
completing capacity of the entrepreneur implies that the entrepreneur has to employ
ill-defined inputs which are vague in their nature and the output of which is
indeterminate. The capacity to do so is not uniformly distributed and the ability and
willingness for such a risky process of gap-filling and input-completing can be
considered a scarce talent, which is exactly what trait research suggests. In his view,
the entrepreneur as a gap-filler and input-completer is the prime mover of the capacity
creation part of the economic growth process (Leibenstein 1968).

This view of the role of the entrepreneurial process corresponds with that of the
Austrian school (Kirzner 1997; Rosen 1997; Yeager 1997). Building on the works of
von Mises (1949) and von Hayek (1948), scholars in this tradition theorize that the
market is an entrepreneurially-driven process in which market participants acquire
better knowledge concerning the plans made by fellow market participants.
Entrepreneurs are crucial in this process for their willingness to take risk in pursuing
market opportunities. Entrepreneurial activities are only possible when knowledge
and information are incomplete and dispersed. In contrast to the neoclassical world,
an entrepreneur in the Austrian approach operates to change price/output data
(Kirzner 1997). For von Mises (1949, p. 255 on cit. Kirzner 1997), an entrepreneur
is ‘an acting man in regard to the changes occurring in the data of the market,’ and
entrepreneurship is human action ‘seen from the aspect of uncertainty inherent in
every action.’
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Entrepreneurship is not only associated with the formation of new firms, but with
action in the sense of starting something new. It is a process that often leads to new
business formations, but it may very well include innovative and enterprising
behavior inside existing organizations (Cromie 2000). Intra-preneurship or corporate
entrepreneurship plays an important role in the process of strategic renewal of
existing firms. It may be associated with alertness, finding new product-market
combinations and innovation (Wennekers and Thurik 1999). Entrepreneurs are
important for the growth of firms since they provide the vision and imagination
necessary to carry out opportunistic expansion (Penrose 1959). Entrepreneurial
activity shakes up existing business routines (Schumpeter 1934, 1951). In the long
run, it is expected to affect positively firms’ competitiveness (Leibenstein 1968).

2.3 Entrepreneurial culture and economic success

The logic developed above is interesting and relevant for the thesis on the
relationship between entrepreneurial culture and (regional) economic growth we
aim to put forward in this paper. In Leibenstein’s view, the set of individuals with
gap-filling and input-completing capacities is exogenous and the personality
characteristics of these entrepreneurs are important. The Austrians argue that it is
this relatively scarce willingness to take risk that allows an economy to develop and
to grow. Hence, if more people possess these entrepreneurial traits, it can logically
be argued that this results in increased economic dynamism and economic growth in
the end (Davidsson 1995; Uhlaner and Thurik 2007). In other words, entrepreneur-
ship, innovation and economic growth are logically linked through the recognition
and exploitation of opportunities in economic and social arenas (Drucker 1985;
Schumpeter 1951). Despite the intuitive attractiveness of Leibenstein’s concept of
the entrepreneur and the Austrian school, their abstract concepts of the entrepre-
neurial process only indirectly allow for theorizing on the relationship between
entrepreneurial culture and economic growth.

However, the lack of a well-developed framework has not stopped scholars from
developing and/or testing hypotheses on the relationship between entrepreneurial
culture and economic success. As sketched earlier, a number of authors have argued
that entrepreneurial culture may affect aspects of economic performance (Shane
1993) or economic growth in general (McClelland 1961; Freeman 1976; Suarez-
Villa 1989; Lynn 1991). Without specifying the causality—for example, via the
production function (Leibenstein 1968)—the core idea is that entrepreneurial culture
is beneficial for economic performance. Entrepreneurial culture may affect economic
growth in an indirect way as well. A society characterized by an entrepreneurial
culture may lead to higher levels of entrepreneurship (Suddle et al. 2006),
subsequently triggering a process of economic dynamism, resulting in economic
growth (Carree and Thurik 2003).

In an empirical analysis of the effects of regional characteristics on new firm
formation in Finland, Kangasharju (2000) argues there are a number of significant
local characteristics. Besides local market growth, agglomeration and urbanization
effects, and government policies, he argues that ‘entrepreneurial ability’ is an
important factor in explaining the probability of firm formation. A regional analysis
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of entrepreneurship in Sweden showed that regional rates of new firm formation
partly depend on entrepreneurial values (Davidsson 1995). Georgellis and Wall’s
(2000) study of rates of self-employment across British regions suggests that the
‘entrepreneurial human capital’ of a region is an important explanatory factor.
Recent research on Florida’s idea of creative classes suggests a positive link exists
between the regional existence of creative classes and firm formation rates (Florida
2002; Lee et al. 2004).

Recent contributions on the relationship between entrepreneurship and economic
growth suggest that this relationship is not as straightforward as initially thought
(van Stel 2005; Carree and Thurik 2003). First of all, it is found that the effect of
entrepreneurial activity on economic growth depends on the level of development.
There is a positive relationship (as for example found by Braunerhjelm and Borgman
2004), but the effect is stronger in well-developed countries than in poorer countries
(see also van Stel et al. 2005 and Wennekers et al. 2005). Secondly, van Stel (2005)
finds that high start-up rates do not necessarily translate into employment growth at
the aggregate level (see also van Stel and Storey 2004). Audretsch and Fritsch
(2002) suggest the lack of robust empirical evidence may be due to the relatively
long time lags for the effects of new entries to take shape. Fritsch and Mueller
(2004) explain the insignificant or sometimes even negative effect of entrepreneur-
ship on growth through the crowding out of competitors, improvement of supply
conditions and improved competitiveness. On the other hand, Acs and Armington
(2004) have found that this is exactly the reason new firms may be crucial in taking
advantage of knowledge externalities, because entrepreneurship is the vehicle by
which spillovers contribute to economic growth. In this case, entrepreneurial culture
increases start-up rates yielding innovation and subsequently contribute to economic
growth.

In sum, despite the lack of well developed theoretical framework, there is the
general idea that entrepreneurial culture may translate into economic outcomes
including growth, even though the empirical evidence on the indirect effect on
growth through higher start-up rates is mixed.

3 Measuring entrepreneurial culture

The majority of the studies that aim to link entrepreneurial values to aggregate
economic outcomes only do so indirectly. For example, in explaining the
regional variance in innovation rates among European regions by so-called
‘innovation-prone’ and ‘innovation-averse’ societies, Pose (1999) does not
actually measure culture. In most cases, entrepreneurial culture is included in
some kind of region-specific fixed effect (Guerrero and Serro 1997; Wagner and
Sternberg 2002). A notable exception to this is Lynn’s (1991) attempt to score the
value system of students and to combine these into one national indicator of
entrepreneurial attitude. Though again, as did McClelland (1961), Lynn does not
use economic models to test for alternative explanations, his analysis does suggest
that especially a society’s orientation towards competitiveness is related to
economic growth rates.
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In our study, we proceed in the following way in developing a measure for
entrepreneurial culture. In order to construct an empirically founded measure, we
compare the value pattern of entrepreneurs with non-entrepreneurs. Based on the
insights from personality trait research, we may expect to find distinguishing
characteristics related to a preference for innovation and own responsibility for
success (and failure). Having done so, we calculate the score of the average
population (excluding the entrepreneurs) on these distinguishing characteristics.

3.1 Value patterns of entrepreneurs versus non-entrepreneurs

The data-set we use to trace the distinguishing characteristics of entrepreneurs and
subsequently to construct our regional measure of entrepreneurial culture is the
European Values Survey (EVS). EVS is a large-scale, cross-national, and
longitudinal survey research program on basic human values, initiated by the
European Value Systems Study Group (EVSSG) in the late 1970s. The EVS aimed
at designing and conducting a major empirical study of the moral and social values
underlying European social and political institutions and governing conduct. Our
goal to develop a micro based measure of entrepreneurial culture provides a
methodological limitation in the sense of available data. This European sample
allows us to embed our aggregate measure of culture at the individual level of the
entrepreneur.

Using the EVS, we relate the value pattern of individuals to their occupation.
Given the cross sectional nature of our study, entrepreneurship is measured in terms
of self-employment. Our dependent variable is self-employment as indicated by the
respondent himself. We estimate two different regression equations. In the first
analysis, we compare self-employed with the rest of the population, including e.g.
unemployed, retired people, students, and housewives. The number of observations
equals 14,846, of which 888 are self-employed (6%). In our second analysis, the
reference category in the self-employment equation is the wage- and salary earners.
Here, the number of observations is 8332, of which again 888 are self-employed
(10.6%). All data refer to 1990. Countries included in this analysis are France,
Germany, Great Britain, Spain, Italy, Belgium and The Netherlands.

Following the literature on trait research referred to earlier, we selected a number
of questions from the EVS. These questions pertained to ascribed reasons for
personal success or failure, values instilled in children, attitudes towards future
developments, preference for equality versus freedom, preference for state versus
private ownership of business, state versus individual responsibility for welfare, and
the relative importance of freedom versus equality. The exact wording of the
questions used in our test can be found in Table 1. As both self-employment and
personality characteristics are related to other factors, we also control for sex, age,
income and socio-economic status. For reasons of privacy, income is measured on a
10-point scale. With respect to age, we expect a curvilinear relationship, as very
young and very old people are not expected to be self-employed (Evans and
Leighton 1989; Storey 1994; Cowling and Taylor 2001). We control for level of
education or human capital by including information on socio-economic status (non-
manual workers, skilled or semi skilled manual workers, unskilled manual workers).
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Table 1 Comparing entrepreneurs and non-entrepreneurs

People live in need... Model 1 Model 2
Self-employed versus
general population

Self-employed versus
wage- and salary earners

Because they are unlucky −0.23 (−1.22) −0.22 (1.10)
Because of laziness and lack of
willpower

0.13 (0.73) 0.12 (0.69)

Because of injustice in our society −0.12 (−0.70) −0.11 (0.59)
Because it’s an inevitable part of
modern progress

−0.15 (−0.82) −0.16 (0.84)

Important qualities to teach children...
Independence −0.03 (−0.37) −0.05 (0.63)
Hard work 0.17 (2.03)** 0.10 (1.18)
Imagination 0.85 (1.01) 0.11 (1.24)
Thrift −0.006 (−0.07) 0.04 (0.45)
Determination, perseverance −0.05 (−0.63) −0.025 (0.30)
Obedience −0.12 (−1.46) −0.11 (1.24)
Evaluation of future developments...
More emphasis on the development of
technology

0.05 (0.63) 0.05 (0.60)

Greater emphasis on the development of
the individual

−0.073 (−0.69) −0.16 (1.53)

Freedom is more important than
equality

0.12 (1.58) 0.089 (1.16)

Attitude towards social issues...
There should be greater incentives for
individual effort

0.02 (3.34)*** 0.02 (3.05)**

Government ownership of business
should be increased

−0.02 (1.88)* −0.027 (2.22)**

The state should take more
responsibility

−0.03 (2.36)** −0.029 (2.03)**

Unemployed should have the right to
refuse a job

−0.03 (2.50)** −0.027 (1.91)*

Competition is harmful. It brings out the
worst in people

0.007 (1.07) 0.005 (0.75)

Success is a matter of luck and
connections

−0.04 (2.85)*** −0.04 (3.02)***

Control variables
GDP per capita 1990 −0.1 (8.79)*** −0.1 (8.84)***
Age 0.18 (11.28)*** 0.027 (1.55)
Age squared −0.002 (11.25)*** 0.00005 (0.25)
Sex 0.71 (9.30)*** 0.25 (3.15)***
Income 0.03 (1.74)* −0.03 (1.79)*
Socio-economic status −0.096 (2.73)*** −0.028 (0.81)
N 14,846 8,332
Chi2 658.02 512.28
Log likelihood −3,032.95 −2,570.89

The dependent variable is 1 if self-employed. The reference group in model 1 is the general population,
whereas the reference group in model 2 are the wage- and salary earners. Key-words in variable names in
italics. T-statistics are in parentheses, *significant at 10%, **significant at 5%, ***significant at 1%.
GDP per capita in 1,000 USD. Country dummies not reported. Estimation is logit in STATA. For the
exact formulation of the questions see http://www.european values.nl.
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As countries with higher levels of GDP and corresponding lower shares of the
agricultural sector (Chenery 1960) are characterized by lower levels of self-
employment, we also include the GDP per capita (in 1990) (taken from Penn World
Tables). Finally, we include country dummies to control for country-specific effects
other than GDP.

Our empirical test consists of two logit regressions. In the first model, we relate
self-employment to the general population. The second model uses wage- and
salary-earners as a reference group. When a variable is statistically significant, it
implies that entrepreneurs are different from non-entrepreneurs. A positive
coefficient means that the independent variable tends to increase the probability
that one is self-employed; a negative coefficient signifies the opposite.1

The results of the binomial regressions are presented in model 1 and model 2 in
Table 1. Both models converge after five iterations, and have a high explanatory
power. Chi-square is 658.02 (p<0.0001) in model 1 and 512.28 (p<0.0001) in
model 2. In order to assess how well our maximum likelihood model fits the data,
we compare the classification rate to the rate that would have been obtained by
chance (Amemiya 1981). Results indicate that the model’s ability to correctly
classify people who are self-employed and those who are not is higher than the
success rate obtained by chance (results are not shown but are available upon
request).

Our logit comparison of self-employed and those who are not yields five
distinguishing characteristics. The self-employed distinguish themselves both from
the general population as well as from wage- and salary earners in their stronger
preference for greater incentives for individual effort and their opinion that the state
should not take more responsibility. This corresponds with the findings by McGrath
et al. (1992). They also find that entrepreneurs score lower on the preference for
equality and feel more personal responsibility (McGrath et al. 1992, p. 128). The
latter is in line with what locus of control theorists tell us. Moreover, our analysis
suggests that entrepreneurs feel that private ownership should be increased, that the
unemployed should not have the right to refuse a job, and that success is not a matter
of luck and having connections, but of hard work. Again, this is in line with the
findings of McGrath et al. (1992), and reflects the personal responsibility
entrepreneurs are expected to feel for their actions (more than non-entrepreneurs).
Our result regarding the possibility to refuse a job fits the finding by McGrath and
MacMillan (1992). McGrath et al. (1992) also found that entrepreneurs link positive
results to merit, which fits our finding regarding the notion of hard work versus luck.
Finally, our results suggest that the self-employed differ from the general population
with respect to values that they think are important in raising children. The self-
employed attach significantly more importance to hard work than the rest of the
population. The non-significant finding in model 2 suggests that this characteristic is
not a distinguishing factor between wage and salary earners and those who are self-

1 Acknowledging that these type of binomial regressions are normally used to predict the probability of a
certain outcome (in this case someone becoming self-employed), this would require more information,
such as panel data on the moment (and the period before) people decide to become an entrepreneur. Our
data set does not allow us to do so, but, more importantly, this is not the goal of our analysis.
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employed. In other words, our results suggest that hard work as a quality to teach
children does not have to do with being self-employed, but with having a job, either
as a wage or salary earner, or as an entrepreneur. All in all, we find in our data
significant characteristics of the self-employed associated with the issues suggested
by trait research, specifically the need for achievement, risk-taking attitude, and
internal locus of control.

3.2 A micro based (aggregate) measure of entrepreneurial culture

The next step in our analysis consists of constructing a regional aggregate that
captures the characteristics we distinguish in our individual level comparison of
entrepreneurs and non-entrepreneurs. First, we apply principal components analysis
on the five items that were significant in both model 1 and model 2 of the logit
regression. We estimate the principal components by making use of the interval-
scaled items ‘individual effort,’ ‘government ownership,’ ‘state responsibility,’
‘unemployed’ and ‘success’ (0–10). Results suggest that the five items can be
grouped in one component (groups of items), yielding a Cronbach’s alpha of 0.56.
Given a threshold of 0.60 for exploratory studies such as ours, we base the
construction of our new variable on these five items (Nunnally 1978, p. 245). For
the analyses in the following sections, we calculate regional scores on entrepreneur-
ial attitude for all (interviewed) inhabitants of a specific region on the basis of this
five-item-based factor score (excluding the entrepreneurs). Following Porter (2003),
our regional aggregate reflects the entrepreneurial ‘spirit’ at the regional level.
Table 2 summarizes the items included in our measure for entrepreneurial culture.

Before actually calculating and analyzing the new variable at the European
regional level, we analyze the stability of the culture variable over time. There are
two reasons to do so. First, we need to assess whether our measurement in 1990 is

Table 2 Items included in the measure of entrepreneurial culture

Non-entrepreneurs score high on: Entrepreneurs score high on:

* Incomes should be made more equal Versus There should be greater incentives for
individual effort

* Government ownership of business and
industry should be increased

Versus Private ownership of business and industry
should be increased

* The state should take more responsibility
to ensure that everyone is provided for

Versus Individuals should take more responsibility
for providing for themselves

* People who are unemployed should have
the right to refuse a job they do not want

Versus People who are unemployed should have to
take any job available or lose their
unemployment benefits

* Hard work doesn’t generally bring
success—it’s more a matter of luck and
connections

Versus In the long run, hard work usually brings a
better life

Source: EVS (1990). Scales range between 1–10 and higher scores imply a higher score on the measure of
entrepreneurial culture.
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not biased in any way, as it only provides a snapshot in time. Second, the
distinguishing characteristics that we obtained after the comparison of entrepreneurs
with the two reference groups can be argued to reflect attitudes instead of values.
Unfortunately, it is not possible to calculate the scores on the distinguishing features
in other years and correlate these scores over time. We can, however, calculate the
scores for the different age groups and perform a cohort analysis.

As the number of observations is reduced in this cohort analysis, we can only do
this analysis at country level. If the scores of the entrepreneurial culture variable
yield consistent rankings for each country in each age cohort, this suggests that
differences between countries are relatively stable. Alternatively, if countries do not
have overlapping culture scores, especially in the lower age cohorts, we may assume
that the values of our culture variable are relatively stable. We calculate the score on
entrepreneurial culture for the following age cohorts: 18–29, 30–39, 40–49, 50–59
and 60+.

Of the seven countries in our sample for which we are able to do a cohort
analysis, only three of the 28 possibilities (7+6 ....+2+1=28) yield inconsistent
rankings of countries on our score of entrepreneurial culture. This is the case for
Italy with The Netherlands, Italy and Belgium, and France and Belgium. These
country pairs have one age cohort that is not consistently lower (or higher) than the
other country in this pair. Whereas Spain always scores lowest for each age group,
Germany scores highest for each cohort. Acknowledging that we cannot assess the
scores on our measure of entrepreneurial culture over time, our cohort analysis of the
1990 data suggests that the relative rankings of the countries in our sample hardly
changes. Hence, we have no reason to assume that our culture variable is unstable or
severely biased due to the single moment of observation.

After these validity checks, we calculate the scores for each region. We are able to
calculate scores on this new variable for 54 European regions of the seven countries
mentioned earlier. In order to correlate this culture variable with regional economic
data, we follow the standard regional classification of the European Statistical Office
(the so-called NUTS 1 level). This implies that France is divided in eight regions,
Belgium 3, Italy 11, Germany 11 (former German Democratic Republic excluded),
Spain 7, The Netherlands 4, and Great-Britain 10.

4 Analysis

Our final step consists of a comparison of our entrepreneurial culture variable with
measures of (regional) economic success. We relate culture to two economic
variables, innovation and economic growth. Acknowledging that innovation is only
one of the channels through which an entrepreneurial culture may translate into
economic growth (Acs and Armington 2004), data limitations at the European
regional level do not allow us to use other variables, for example, regional entry-and
exit rates of (new) firms or the actual number of entrepreneurial ventures at the
regional level. In the growth analysis, we also perform regressions in which we use
entrepreneurial culture as a potential explanatory variable for innovation subse-
quently affecting economic growth. Hence, we both test for a direct and indirect
effect.
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4.1 The model

We use a standard regional growth framework, in which economic growth is
explained by a number of key economic variables (Barro 1991; Baumol 1986;
Mankiw et al. 1992). We closely follow Barro and Sala-I-Martin (1995), who
explain regional growth differentials in Europe between 1950 and 1990.2

Complementing the data used by Barro and Sala-I-Martin with more recent
economic data, we initially analyze the period 1950–1998. In the robustness
analysis, we also test for alternative periods. The 1998 data on GRP are based on
information from the European Statistical Office (Eurostat). The basis for the
regression analyses is the standard “Barro-type” of growth regression, including
investment in physical capital, human capital and the initial level of economic
development. To control for country specific effects, we use weighted least squares,
where regional standard errors are adjusted on the basis of belonging to the same
country. This cluster adjusted standard error method is an extension of White’s
heteroskedasticity consistent standard errors, where standard errors are corrected for
dependence within (in this case) countries. Cluster (hence country) based adjusted
standard errors basically correspond to random effects, and using dummies would be
a fixed effect estimator. In the robustness analysis in the next section, we check for
this alternative method of directly including country dummies.

4.2 The Data

Due to the unavailability of reliable regional investment data,3 the investment ratio is
measured at country level as the average investment over the period observed. Our
measure of the investment ratio is taken from the Penn World Tables (Summers and
Heston 1991). Data limitations at the regional level do not enable us to measure the
school enrolment ratio as some average over time, but there are data on the total
number of pupils at first and second level in 1977, divided by total number of people
in the corresponding age group.4 Our measure for school enrolment (human capital)
is obtained from the European Statistical Office. We have taken uncorrected regional
figures because it has been shown that migration plays only a minor role in

2 Similar to Barro and Sala-I-Martin (1995), we compute the regional growth figures by relating the
regional GDP per capita information to the country mean. There are two reasons to use the country mean
as a correction factor. First of all, we do not have regional price data. Second, the figures on regional GDP
are provided in an index form that is not comparable across countries. Hence, we use Gross Regional
Product (GRP) figures that are expressed as deviations from the means from the respective countries. An
additional advantage of using relative data versus non-relative data is the direct control for national growth
rates that might bias regional growth rates. The 1950 data are based on Molle et al. (1980), except for the
data for Spain which refer to 1955, and are based on Barro and Sala-I-Martin (1995) calculations. By
using the log value of this ratio, our analysis corresponds with including country averages as independent
variables, also referred to as a quasi fixed effects approach (Hsiao 1986).
3 Eurostat and Cambridge Econometrics provide data on Gross Fixed Capital Formation. However, data
are incomplete for some countries or in time.
4 The basic growth period we analyze is 1950–1998. The school enrolment rate in 1977 falls in between
these dates and, given the fact that school enrolment rates have increased since 1950, the 1977 information
may be a reasonable proxy for the average over the entire period. Data on school enrolment rates in
Spanish regions refer to 1985.
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European regions and the relation with per capita GDP is weak (Barro and Sala-i-
Martin 1995; Begg 1995).

In order to control for concentration of human capital in agglomerations, we
include an interaction variable, which consists of a dummy variable for an
agglomeration multiplied by the score of the school enrolment rate.5 This proxies
the concentration of human capital in agglomerations. Furthermore we control for
spatial correlation. Acknowledging that testing for spatial dynamics is important (Le
Gallo and Ertur 2003), it is beyond the scope of this paper to do so extensively.
Ideally, one should use interregional input–output tables to calculate regional
multipliers and to construct a variable that controls for spatial correlation.6 However,
this information was not available. Instead, we chose to control for spatial
autocorrelation in a limited way, i.e. by applying Quah’s (1996) approach of the
neighbor relative income. This method implies that we use average per capita
income of the surrounding, physically contiguous regions to control for spatial
auto-correlation.

4.2.1 Regional innovation

We measure regional innovativeness by developing a new variable based on two
underlying indicators reflecting the innovativeness of a region. Both indicators are
based on patent information. The first indicator was developed by Paci and Usai
(2000) and measures the patent density at the regional level between 1980–1990.
Their ‘Crenos’ data set is based on information from the European Patent Office.
The second indicator is taken from the European Statistical Office (Eurostat) and
measures the average number of patents per capita between 1990 and 2003.
Although both indicators relate to patent information, it is unfortunately impossible
to simply add them and calculate the ‘new’ average patent density for the overall
period 1980–2003. The indicators correlate strongly, however (correlation is 0.83),
suggesting that they reflect a similar underlying phenomenon. To use one single
measure of regional innovativeness in our analysis covering the entire period, we
factor analyze the two indicators and use the factor scores to calculate our measure
for regional innovativeness. Whereas the regression is based upon the overall
measure of regional innovativeness 1980–2003, additional analyses (not shown)
indicate that all empirical results are similar when using the two indicators for the
different time periods separately.

Acknowledging the potential weaknesses of patents as an indicator of
innovativeness, it has been shown that it is correlated with aggregate measures of
economic performance such as labor productivity (see Paci and Usai (2000) for EU
regions). In an analysis of US regions, Porter (2003) showed that regions differ
considerably in their innovation rate, which subsequently affects differences in
overall regional economic performance.

5 Major agglomerations are the Western parts of The Netherlands, Greater Paris, Berlin, London, the
Barcelona area, Brussels, and the Italian region Lazio (Rome).
6 There exist other ways to have a more refined control variable that can be taken into consideration, for
example the physical length of abutting boundaries or the physical characteristics of the border terrain.
However, these kinds of extensions go beyond the scope of the current paper.
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Figure 1 shows the relation between regional innovativeness 1980–2003 and our
measure of entrepreneurial culture. For reasons of convenience, the latter is re-scaled
between 0 (low entrepreneurial culture) and 100 (high entrepreneurial culture). The
upward slope of the line plotted in Fig. 1 suggests a positive relationship; the
correlation between entrepreneurial culture and regional innovativeness 1980–2003
is 0.61, while the correlation between entrepreneurial culture and the ‘Paci and Usai’
(2000) measure for regional innovativeness for the sub period 1980–1990 equals
0.54. The correlation for the period 1990–2003 equals 0.63.

4.3 Estimation results

Our basic regression analysis includes initial level of GRP per capita, investment
ratio, school enrolment rate, spatial correlation and a variable that captures the
concentration of human capital in major agglomerations. In addition, we include the
culture and innovation variables.

Table 3 provides the descriptive statistics of all variables. Correlations between
the independent variables are typically moderate to low, implying few multi-
collinearity problems. Model 1 in Table 4 presents the OLS regression results for the
default growth model, only including basic economic variables. As the results in
Table 4 show, all variables except for Investment are significant. This result is not
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Fig. 1 Scatter plot of entrepreneurial culture and regional innovativeness 1980–2003. (The correlation
between entrepreneurial culture and regional innovativeness 1980–2003 equals 0.61.)
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surprising given our control for country specific effects and the fact that the
investment ratio is measured at the country level. Schooling is significant at the 10%
level. Economic growth is negatively related to the initial level of GRP per capita,
which corresponds with other findings on regional convergence in Europe (Martin
and Sunley 1998).7

In model 2, we test whether differences in economic growth can be explained by
differences in entrepreneurial culture. The results of the OLS regression indicate that
entrepreneurial culture is positively and significantly related to regional economic growth
(p<0.05). Model 3 extends our basic model with our measure of regional
innovativeness. As expected, fast growing regions are also characterized by high
innovation rates. Although we cannot judge the causality between innovation and
growth, closer analysis (not shown) indicates that average innovation rates measured
for 1980–1990 (Paci and Usai’s measure) are significantly and positively related to
growth in the period 1990–1998. Moreover, the effect size of regional innovation
1980–1990 is 0.62 over the period 1990–1998, 0.42 over the period 1984–1998, and
only 0.09 over the period 1950–1998 (ceteris paribus). Although this is merely
circumstantial evidence, the apparent increase in effect size when estimating innovation
on subsequent growth suggests that innovation triggers growth. To formally test the
potential endogeneity of innovation, we performed a Hausman test. Results of this test
suggest that endogeneity does not bias our results significantly, which is in line with the
remark on the effect size of the estimated innovation coefficient.

Interestingly, when we include both the culture and the innovation variable, the
results in model 4 clearly show that innovativeness is positively and significantly related
with growth (p<0.01), but entrepreneurial culture is insignificant. This is an indication
of the relatively strong explanatory power of innovation vis-à-vis entrepreneurial
culture, and it holds for all model specifications as performed in our robustness
analysis. Once we control for innovation, the culture variable is insignificant. The
results of model 2, 3 and 4 together suggest that entrepreneurial culture is related to
growth, but once we control for one of the potential mechanisms (innovation) through
which culture may translate into growth, culture becomes insignificant. Hence, part of

Table 3 Descriptive statistics and correlations

Variable Mean S.D. 1 2 3 4 5 6 7

1 Growth 1950–1998 0.029 0.33
2 Initial GRP per cap. −0.002 0.25 −0.55
3 Investment 24.25 3.74 0.14 0.00
4 Schooling 0.51 0.067 −0.17 0.30 −0.28
5 Spillover 0.92 0.30 0.05 0.17 −0.18 −0.08
6 Agglomeration 0.06 0.17 −0.07 0.34 −0.03 −0.08 −0.18
7 Regional innovativeness 0.00 1.00 0.39 0.21 0.16 −0.12 0.23 0.12
8 Entrepreneurial culture 56.95 24.06 0.42 −0.02 0.41 −0.29 0.18 0.02 0.61
N=54

7 However, if we take shorter periods of time (e.g. 1984–1998), we cannot find proof for the convergence
hypothesis. This is in line with previous studies on country (Levine and Renelt 1992) and regional level
(Fagerberg and Verspagen 1995). The period in the 1980s can be roughly characterized by divergence
instead of the observed convergence in the period before (Maurseth 2001).
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the unexplained variance in growth that can be related to culture is fully absorbed by
the innovation variable. Theoretically, this is not very surprising, as it can be argued
that culture only affects growth through intermediating mechanisms, and once we
control for these, they pick up the otherwise unexplained variance.

Acknowledging that it is not statistically required (given the earlier mentioned
Hausman test), we have also performed a 2SLS regression (model 5) in which we
relate economic growth to regional innovativeness, which is subsequently related to
entrepreneurial culture. This 2SLS approach implies that we estimate two regressions:
in the first, we regress entrepreneurial culture on regional innovativeness. In the
second regression, we use the estimated value of regional innovativeness as an
independent variable explaining regional economic growth. More formally, we use
entrepreneurial culture as an instrument for regional innovativeness in explaining
growth differentials between European regions. As the results show, explaining
regional innovativeness by entrepreneurial culture does not affect the significant
relationship of innovation with growth. More important is the fact that entrepreneurial
culture is significantly and positively related to regional innovativeness (p<0.01)
Hence, we find that differences in growth are partly due to differences in regional
innovativeness, which can be explained by differences in entrepreneurial culture.
The question is whether these finding are robust.

4.4 Tests of robustness

We explore the robustness of our results along several dimensions. First, we test for
an alternative method to control for country specific effects. In Table 4, we show the
estimates with cluster adjusted standard errors. The use of country-based adjusted

Table 4 Main results

Model 1 2 3 4 5
OLS OLS OLS OLS 2SLS

Dependent variable: growth 1950–1998

Initial GRP per
capita

−0.97 (0.06)*** −0.94 (0.07)*** −1.07 (0.12)*** −1.04 (0.11)*** −1.10 (0.14)***

Log investment 0.48 (0.27) 0.15 (0.10) 0.30 (0.09)** 0.22 (0.10)* 0.25 (0.12)*
Log schooling 0.53 (0.27)* 0.66 (0.23)** 0.65 (0.14)*** 0.67 (0.15)*** 0.68 (0.12)***
Agglomeration 0.53 (0.16)** 0.45 (0.16)** 0.42 (0.16)** 0.41 (0.14)** 0.39 (0.17)*
Spatial spillover 0.31 (0.09)** 0.18 (0.10) 0.17 (0.09) 0.15 (0.09) 0.13 (0.10)
Regional
innovativeness
(1980–2003)

– – 0.16 (0.02)*** 0.15 (0.03)*** 0.22 (0.03)***

Entrepreneurial
culture (Instrument
for regional
innovativeness
in model 5)

– 0.49 (0.16)** – 0.17 (0.12) 2.28 (0.46)***

R-squared 0.41 0.53 0.63 0.64 0.60
N 54 54 54 54 54

Country based cluster adjusted standard errors between parentheses.
* p<0.1, ** p<0.05, *** p<0.01. The 2SLS procedure in model 5 uses entrepreneurial culture as an
instrument for regional innovativeness.
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standard errors may yield inconsistent estimates, if the unobserved variables
effecting growth are correlated with observed characteristics (Greene 2003).
Therefore, as an additional test, we also use a (more conventional) fixed effects
method by directly including country dummies. As shown in Table 5, the result on
entrepreneurial culture as shown in Table 4 is robust for the inclusion of country
dummies (p<0.10) both in the OLS and the 2SLS regression. The country dummies
are insignificant (United Kingdom is the country of reference). Logically, the
investment variable (measured at the national level) is dropped when including these
country dummies.

Second, we test for alternative growth periods. Given that entrepreneurial culture
is measured in 1990, we tested two alternative growth periods; 1984–1998 and
1990–1998. Apart from data driven logic, it may also be theorized that
entrepreneurial culture can be both the cause and the result of economic growth.
High growth regions may attract entrepreneurs, and in the long run one may expect

Table 5 robustness analysis of entrepreneurial culture, innovation and growth

Model: Model 2 Model 4 Model 5a Model 5b N
Type of change OLS OLS 2SLS 2SLS

Dependent:
growth

Dependent:
growth

Dependent:
innovation

Dependent:
growth

Coefficient of
entrepreneurial
culture

Coefficient of
entrepreneurial
culture

Coefficient of
entrepreneurial
culture

Coefficient of
regional
innovativeness

Default model
(see Table 4)

0.49 (0.16)** 0.17 (0.12) 2.28 (0.46)*** 0.22 (0.03)*** 54

Country specific effects
1. country dummies 0.38 (0.20)* 0.15 (0.20) 1.39 (0.56)** 0.27 (0.13)** 54
Change of growth period
2a 1984–1998 1.52 (0.46)** 0.72 (0.44) 2.26 (0.45)*** 0.67 (0.11)*** 54
2b 1990–1998 2.35 (0.66)** 1.05 (0.72) 2.22 (0.45)*** 1.05 (0.17)*** 54
Observations/outliers
3a excl. 4 fastest
growing regions

0.39 (0.13)** 0.15 (0.13) 1.99 (0.44)*** 0.19 (0.03)*** 50

3b excl. 4 slowest
growing regions

0.51 (0.11)*** 0.24 (0.09)** 2.23 (0.50)*** 0.23 (0.04)*** 50

3c excl. 4 highest
scores on regional
innovativeness

0.39 (0.12)** 0.23 (0.14) 1.81 (0.38)*** 0.22 (0.04)*** 50

3d excl. 4 lowest scores
on regional
innovativeness

0.48 (0.18)** 0.17 (0.15) 2.31 (0.52)*** 0.21 (0.03)*** 50

3e excl. 4 highest
scores on
entrepreneurial culture

0.49 (0.21)** 0.12 (0.18) 2.46 (0.52)*** 0.20 (0.05)*** 50

3f excl. 4 lowest scores
on entrepreneurial
culture

0.56 (0.21)** 0.20 (0.16) 2.61 (0.57)*** 0.22 (0.03)*** 50

Country based cluster adjusted standard errors between parentheses except in specification 1;
* p<0.1, ** p<0.05, *** p<0.01.
a This model includes the regional innovation variable. The results for the innovation variable are not
shown, but all model specifications yield significant and positive coefficients, which is in line with the
results of Table 4.
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this to influence positively the general attitude towards entrepreneurial activity.
Hence, the causality may run the other way around. Although a more careful
analysis is required, the positive and significant finding when estimating growth
between 1990–1998 supports the theoretical (causal) argument that entrepreneurial
culture affects economic growth. As Table 5 shows, the findings of Table 4 are
robust to changes in the growth period.

Finally, we tested for potential outliers by applying the recursive method. As
Fig. 1 shows, there are a number of observations scoring high on regional
innovativeness. In the robustness analysis, we tested for the influence of these
outliers by excluding these observations. The recursive method implies that, based
on the order in which the observations are represented, observations are deleted and
the estimated coefficients are based on this smaller sample. We chose to order the 54
regions according to growth and the variables proxying regional innovativeness and
entrepreneurial culture. When applying the recursive method with respect to growth,
we estimate the effect of the latter two variables when the four slowest and four
fastest growing regions are excluded. In a similar way, we perform the regression
analysis and exclude the four regions with the highest, respectively, lowest, scores
on the variables for regional innovativeness and entrepreneurial culture.8 As Table 5
shows, the main results presented in Table 4 are robust to the exclusion of
observations.

5 Conclusions and discussion

The literature has stressed the role of an entrepreneurial culture in explaining the
economic success of countries and regions. Empirical evidence for this thesis is,
however, scarce. In this paper, we developed a measure of entrepreneurial culture
and empirically tested the above hypothesis. Instead of using proxies for general
societal characteristics, we developed a measure of entrepreneurial culture based on
the individual comparison of entrepreneurs and non-entrepreneurs. Following
insights from social psychology on personality trait research, we find five
distinguishing characteristics of entrepreneurs. Results show that entrepreneurs
distinguish themselves by an internal locus of control reflected in a preference for
own responsibility and private (versus state) initiative. By using principal
components analysis, we developed a single index and subsequently calculated the
average score of a regional population on this new variable. The literature suggests
that entrepreneurial culture may both directly and indirectly affect economic success.
To test the hypothesis on the economic effects of an entrepreneurial culture, we
regressed our regional measure of entrepreneurial culture on regional innovation
intensity, measured by average patents per capita, and regional economic growth.
Acknowledging a sample of only 54 European regions, the extensive robustness
analysis largely supports the claim that regions that have experienced higher
economic growth rates have a culture that can be characterized as entrepreneurial.

8 In principle, the recursive method allows a graphical representation of the estimated coefficients when all
54 observations are subsequently deleted. For reasons of clarity and comprehensiveness, we have chosen
to show only the results when the four highest/lowest observations are deleted.
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However, more research is needed regarding the channel through which an
entrepreneurial culture translates into economic development.

The result of this paper should by no means be interpreted in a way to suggest
that economic growth depends on an entrepreneurial spirit, which waxes and wanes
for unexplained reasons (c.f. Baumol 1993), and that ‘underdevelopment is just a
state of mind’ (Harrison 2000). Cultural features together with the institutional
setting jointly determine the allocation of entrepreneurial activity (Desai et al. 2003).
For reasons of comprehensiveness and for the sake of our argument (and also data
availability), we refrained from the formal rules of the game in this paper, but future
research might consider a more explicit role of institutions. It is the interplay of the
formal and informal rules of the game that determines the degree of entrepreneurial
activity in an economy. The fact that the United States and the United Kingdom have
higher turbulence rates (= total of entry and exit) than, for example, The Netherlands
and Germany, cannot only be accounted for by a stronger entrepreneurial spirit in
these Anglo-Saxon countries, but is also caused by the type and degree of regulation
in the European countries (Parker and Robson 2004).

Based on the results presented in this paper, we think that entrepreneurial climate
is beneficial for economic growth, but as Baumol wrote in 1968, ‘the view that this
[economic growth] must await the slow and undependable process of change in
social and psychological climate is a counsel of despair for which there is little
justification. Such a conclusion is analogous to an argument that all we can do to
reduce spending in an inflationary period is to hope for a revival of the Protestant
ethic and the attendant acceptance by the general public of the virtues of thrift’
(Baumol 1968, p. 71). In other words, whereas the results of this paper suggest that
policy makers should try to change the general atmosphere towards entrepreneur-
ship, this should be complemented by changing the formal rules and regulations
regarding entrepreneurial behavior (c.f. Venkataraman 2004). Sectoral structure,
industry life cycle, firm level factors and national institutions are all related to the
extent to which a region can be called entrepreneurial. In this paper, we focused only
on one element, i.e. the role of entrepreneurial culture.

Clearly, the key ingredients of a theory of entrepreneurial culture and regional
economic success need to be integrated in a more thorough manner than has been
achieved in this paper. Obviously, it is not only a society’s culture that matters, but
more general factors conducive to entrepreneurial activity. Audretsch and Keilbach
(2004b) use the term entrepreneurship capital to denote this complex constellation of
factors (they mention innovative milieu, venture capital availability, social
acceptance of entrepreneurs, and existence of formal and informal networks).
Moreover, there are a number of empirical issues as well. First of all, the
measurement of (regional) innovativeness by patents per capita entails a number
of weaknesses (Griliches 1990; Jaffe et al. 1993). Though lack of data has forced us
and many other scholars studying the empirics of innovation at the (European)
regional level (Paci and Usai 2000; Piergiovanni and Santarelli 2001; Bottazzi and
Peri 2002; Porter 2003) to use an incomplete measure based on patents, it is widely
acknowledged that there are a number of problems with patents (Porter 2003).

Second, though empirically validated at the individual level of the entrepreneur,
we only used one single measure of entrepreneurial culture. It should be noted,
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however, that the characteristics and items used in this measure may not be universal
drivers of entrepreneurship and innovativeness (Begley and Tan 2001).

Finally, the data on entrepreneurial values constrained the analysis to a European
regional setting. Despite the added value of this approach, the problematic character
of regional data availability has limited the inclusion of control variables. We would
prefer to have included a range of alternative variables relating to structural
characteristics of regions, such as, e.g., small firm density, regional start-up (and
exit) rates, detailed information on regional industry structure and also regional
differences in institutional support of entrepreneurship (Davidsson 2004). As these
data are more easily available at the country level, it would be interesting to explore
the opportunities for a similar analysis at country level.
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