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Entrepreneurial diversity and economic growth

Abstract:

Most studies investigating the relationship between entrepreneurship and economic growth
treat entrepreneurs as a homogeneous group. This study investigates the impact of
entrepreneurial diversity on national economic growth. Using data for 36 countries
participating in the Global Entrepreneurship Monitor we investigate whether the impact on
growth depends on socio-demographic diversity in entrepreneurship (in terms of age,
education and gender). We find that in less developed countries older and higher educated
entrepreneurs are particularly important for stimulating economic growth, while for
developed countries younger entrepreneurs are more important. Accordingly, policy should
aim at stimulating particular groups of entrepreneurs, rather than just the number of
entrepreneurs.

1. Introduction

Several studies have discussed and empirically investigated the link between entrepreneurial
activity and economic performance at the level of cities, regions and nations (Iyigun and
Owen, 1999; Audretsch and Keilbach, 2004; Carree et al., 2002). In these studies
entrepreneurs are often treated as a homogeneous group. However, already in the 1980s
Gartner (1985, p. 696) argued that: “The diversity among entrepreneurs and their ventures
may be larger than the differences between entrepreneurs and non-entrepreneurs and
between entrepreneurial firms and non-entrepreneurial firms”. Indeed, in practice we see
extensive variation between entrepreneurs, for example in terms of motivations, human
capital, goals, etc. Notwithstanding the importance of the number of small firms for economic
performance, this (pure) diversity within the small business population may also play a role
over and above the sheer quantity effect. It should be noted however that a higher number of

enterprises ‘an sich’ also implies higher diversity.'

The importance of diversity in entrepreneurship can be better understood in the context of an
increasing diversity in demand. Indeed, market demand has become more diverse, induced by
an increase in prosperity (Jackson, 1984) and reinforced by the processes of individualization
and globalization. Hence, for achieving high rates of economic growth it is important that
there is a diverse supply of goods and services to match this demand for variety. A greater
diversity of the entrepreneurial population — in terms of characteristics of entrepreneurs and

their firms — will contribute to this supply variation.

Cohen and Malerba (2001) distinguish between three important effects of diversity on

technological performance within industries, including a selection effect, a breadth effect and



a complementarity effect. Here we apply these effects within the context of national
economic performance. The selection effect can be traced back to evolutionary economic
thought, referring to competition between diverse firms where the best performing ones
survive, leading to higher quality of products and services offered.” According to Cohen and
Malerba (2001) a higher diversity of the firm population leads to a higher expected quality
per unit cost of the selected variant. The breadth effect refers to the importance of the
availability of a broad range of products at the industry level for the vitality of the industry,
offering opportunities for (incremental) innovations and the introduction of other (related)
products in the market. The complementarity effect refers to a more complete supply of

goods and services available to consumers, which can be seen as a direct welfare effect.

In the present study we try to empirically establish the relative importance of these different
effects of entrepreneurial diversity. In particular, we will use measures for the size of a
country’s entrepreneurial population and the composition of this population (in terms of the
shares of certain groups within the entrepreneurial population with specific socio-
demographic characteristics), and investigate their relative impact on national economic
growth. Because a greater size of the entrepreneurial population (i.e., more entrepreneurs)
implies stronger competition, we will refer to the competition effect when describing the
effect of the size variable on national economic performance. By and large, the competition
effect corresponds with the selection effect as identified by Cohen and Malerba (2001).
Because the composition variables measure the importance of specific groups of
entrepreneurs within the entrepreneurial population (independent of the size of this
population), we will refer to the pure diversity effect when describing the impact of these
composition variables. By and large, the composition variables capture the breadth effect and

the complementarity effect as proposed by Cohen and Malerba (2001).

Concerning the impact of entrepreneurial diversity, literature suggests that firm outcomes are
conditional upon the type of diversity (Pelled, 1996). In this study we focus on particular
groups of entrepreneurs, including women, older and higher-educated individuals. This
means that entrepreneurial diversity is investigated in terms of gender, age and education. We
use these socio-demographic proxies for diversity as they have been found important in
determining the decision to become self-employed (Blanchflower et al., 2001; Delmar and
Davidsson, 2000; Grilo and Irigoyen, 2006) and entrepreneurial performance (Parker and van
Praag, 2006; Sapienza and Grimm, 1997; CIlift, 1998). Also, these groups of entrepreneurs

have become more important (in terms of numbers) in recent years due to social



developments such as the process of gender mainstreaming, the ageing society combined
with a higher retirement age to support the welfare system, and the rise of the knowledge-
based economy. Indeed, in the Netherlands we see an increase in start-up rates in particular
for women, older people (over the age of 50 years) and higher educated individuals between

1994 and 2003 (Bruins, 2004)°.

To test for the effect of entrepreneurial diversity on national economic performance, we use
data from the Global Entrepreneurship Monitor (GEM). Using a cross-country data sample
we investigate the impact of both the size and the composition (in terms of gender, age or
education) of a country’s entrepreneurial population on GDP growth, while controlling for a

range of relevant determinants.

The paper is structured as follows. In Section 2 we discuss the concept of diversity and how it
is dealt with in different theories. We will also pay attention to the role of entrepreneurship in
economic performance and the linkages between entrepreneurship and diversity. Section 3
discusses the data sample, the variables included in the study and the research model. Also,
descriptive statistics are presented of the entrepreneurship variables. In Section 4 the results

are presented and discussed and Section 5 concludes.

2. Diversity, performance and entrepreneurship

2.1 Diversity and performance

The concept of diversity has been studied from different perspectives. From a social
perspective diversity has been discussed, for example, in terms of the presence in the
population of a variety of cultures, ethnic groups, socio-economic backgrounds, opinions,
religions and gender identities.* Within a business context one often refers to the so-called
‘business case for diversity’. Many research studies have explored the link between
(workforce) diversity and firm performance (e.g., Richard, 2000; Kilduff et al., 2000; Simons
et al., 1999). Workforce diversity often refers to gender and ethnic diversity’, but also
broader perspectives on diversity are proposed such as diversity in terms of knowledge and
(cognitive) capabilities relevant to the job. Indeed, Simons et al. (1999) distinguish between
more and less job-related types of diversity, and their (diverging) effects on performance.
Several reasons have been brought forward why it is important to stimulate work force

diversity, including lower employee turnover, lower absenteeism rates, access to a broader



pool of talent, new ideas and improved innovation, and confidence of customers (Robinson

and Dechant, 1997; Salomon and Schork, 2003).

From a more aggregate economic perspective, diversity of economic actors has been
identified as an important driver of economic progress at the level of cities, regions and
national economies (Jacobs, 1984; Florida, 2002; Broda and Weinstein, 2006; Saviotti, 1996).
Several mechanisms linking diversity and (economic) performance have been proposed.
Florida (2002) argues that the influence of diversity on economic performance runs through
human capital, where a high share of creative individuals in a certain city or region attracts
high-tech and innovative industries.® Cohen and Malerba (2001) distinguish between the
selection, the breadth and the complementarity effect of diversity in the firm population. The
selection effect runs through increased competition, induced by an increased number of
(diverse) firms. Nelson and Winter (1982) argue that diversity is an important input in the
selection process where the best performing firms survive (“survival of the fittest”) leading to
a higher quality of supplied products. The breadth effect of diversity works through available
future opportunities for new and related products, where a wide range of products within an
industry opens up new avenues for (incremental) innovation, thereby securing the longevity
or long-term survival of the industry. The complementarity effect refers to the fact that a

varied supply of products and services enables consumers to fulfil their diverse needs.

2.2 Diversity in entrepreneurship: gender, education and age

Given the alleged importance of diversity for economic performance, it is worthwhile to
study the variation in entrepreneurship. Within the entrepreneurship literature attention has
been paid to different types of diversity, for example investigating differences between
female and male entrepreneurs (gender diversity). Here we focus on differences between
female and male, old and young, and higher- and lower-educated individuals. We choose
these specific groups of entrepreneurs since the factors age, gender and education play an
important role in explaining entrepreneurship participation and entrepreneurial performance

at the firm level, as will be discussed below.
Participation

With respect to participation in entrepreneurial activity it has been found that women are less
likely to participate in entrepreneurship than men (Minniti et al., 2005; Reynolds et al., 2002;
Blanchflower et al., 2001, Grilo and Irigoyen, 2006). In terms of age, we see that many
business owners are between 25 and 45 years old (Storey, 1994; Reynolds et al., 1999) and



that nascent entrepreneurship rates are highest for people in the age category between 25 and
34 years old (van Gelderen, 1999; Delmar and Davidsson, 2000). For (early-stage)
entrepreneurship it has been found that people with a higher education level have a higher
likelihood of becoming an entrepreneur (Blanchflower et al., 2001; Grilo and Irigoyen, 2006;
Davidsson and Honig, 2003; Delmar and Davidsson, 2000).” Obviously, the extent of these
differences in participation rates between the different entrepreneurial groups varies across

countries.
Performance

Although at the macro level female entrepreneurs have an important contribution to job
creation and GDP, we see that on average women tend to perform less well than men in
terms of firm size — whether measured in terms of number of employees or financial
indicators, such as profits and revenues — growth, and innovation (Watson, 2002; Cliff, 1998;
Rosa et al., 1996). However, when controlling for relevant factors (related to both gender and
performance) performance differentials between firms run by female and male entrepreneurs
diminish or disappear (Kalleberg and Leicht, 1991; Watson and Robinson, 2003; Du Rietz
and Henrekson, 2000).

Generally it is assumed that education raises the skills and knowledge of an individual,
thereby leading to an increase in productivity and income (van der Sluis et al., 2005). Several
entrepreneurship studies have found evidence for a positive relationship between high
education (of the business founder or owner) and venture performance (Gimeno et al., 1997,
Bosma et al. 2004; Burke et al., 2000; Mata, 1996; Colombo et al., 2004).8 Congregado et al.
(2005) find that the probability of hiring employees (i.e., employment creation) is higher for
workers with university studies than for workers with lower levels of education. Parker and
van Praag (2006) find that education enhances the performance of entrepreneurial ventures
both directly and indirectly (through a decrease in capital constraints).” These studies lead us
to believe that entrepreneurs with a higher level of education are more successful than less

1
educated entrepreneurs. '’

Several studies indicate that the younger the business founder is, the better his or her
performance (Sapienza and Grimm, 1997; van Praag, 2003). Nevertheless, according to The
Economist (1999) new ventures of people within the age category of 20 to 25 years old
showed a three-year survival rate of 30 percent, as compared to a 70 percent rate for people

between 50 and 55 years old in the United Kingdom. Mata (1996) finds that older



entrepreneurs start larger firms. Weber and Schaper (2003) give an overview of the different
factors influencing the likelihood of success of older entrepreneurs. Success factors include
experience levels, superior networks, a stronger financial situation and higher self-efficacy
levels (Blackburn et al., 1998; Pefia, 2002; Schutjens and Wever, 2000; Singh and DeNoble,
2003). Factors possibly negatively affecting performance of older entrepreneurs include
lower energy levels, part-time involvement and the lower inclination to pursue firm growth

(Snel and Bruins, 2004).
Other characteristics

Other differences have been found between the different groups of entrepreneurs. Indeed, the
different entrepreneurial groups are characterized by different personal and firm profiles.
Several studies find evidence for gender differences in entrepreneurship, where female
entrepreneurs start and run smaller firms; invest lower amounts of capital (Boden and Nucci,
2000; Carter and Rosa, 1998; Verheul and Thurik, 2001); are more likely to start and run a
service firm (OECD, 1998); are more likely to focus upon quality than quantity of output
(Chaganti and Parasuraman, 1996; Rosa et al., 1996); tend to be more risk averse (Watson
and Robinson, 2003; Wagner, 2004); want to be in control of the business (Mukthar, 2002;
Cliff, 1998); and invest less time in the business (Verheul et al., 2006a; Watson, 2002).
Entrepreneurs with different education levels have been found to differ with respect to the
financial capital structure in their firms, where high educated entrepreneurs invest larger
sums of money in their businesses (Bates, 1990; Astebro and Bernhardt, 2005). In addition,
Colombo and Delmastro (2001) find that new technology-based firms tend to have business
founders and owners with relatively high education levels. With respect to entrepreneurs of
different age, it has been suggested that older entrepreneurs may be pushed into
entrepreneurship because of diminishing opportunities in wage-employment or insufficient
retirement systems and that they are more likely than younger individuals to start in financial

and business services (Weber and Schaper, 2003; Snel and Bruins, 2004).

In sum, literature shows that, when comparing female with male; young with old; and high-
educated with low-educated entrepreneurs, there are differences in terms of participation,
performance and (firm) characteristics. These differences may be important when explaining
performance at the macro level. In the subsequent sections we will empirically explore the
influence of the various socio-economic entrepreneurial groups on macro-economic

performance.



3. Data and research method

In the present study we investigate whether — next to the size of a country’s entrepreneurial
population — also the composition of the entrepreneurial population influences national
economic growth. The size of a country’s entrepreneurship population is measured by the
Total early-stage Entrepreneurial Activity (TEA) index, defined as the percentage of the
adult population that is either actively involved in starting a new venture or is the
owner/manager of a business that is less than 42 months old. The TEA index is taken from
the Global Entrepreneurship Monitor data base. The composition of the entrepreneurial
population is measured in terms of three aspects of diversity: age, education and gender. Our
empirical analysis builds on van Stel et al. (2005). They investigate whether TEA influences
GDP growth for a sample of 36 countries. The authors find that the TEA index indeed affects
economic growth, but that the influence depends on the level of economic development. In
particular, the contribution of entrepreneurial activity to economic growth is found to be
stronger for high than for less developed countries. The authors argue that this may be

explained by the lower human capital levels of entrepreneurs in less developed countries.

In this study we perform a similar regression analysis but, in addition to the TEA index, we
also include selected diversity indices and investigate whether these indices provide
additional explanatory power to the model. We use a sample of 36 countries participating in
the Global Entrepreneurship Monitor (GEM) in 2002. Data on seven basic variables are used
in our model: TEA; age composition of entrepreneurship; education composition of
entrepreneurship; gender composition of entrepreneurship; GDP growth; per capita income;
and the growth competitiveness index (GCI). The sources and definitions of these variables

are described below.

1. Total early-stage Entrepreneurial Activity (TEA)

TEA is defined as the percentage of adult population that is either actively involved in
starting a new venture or is the owner/manager of a business that is less than 42 months old.
Data on total entrepreneurial activity are taken from the GEM Adult Population Survey for

2002.
2. Age composition of entrepreneurship

For this category we construct three age category variables including the share in the total
number of entrepreneurs that is relatively young (18-24 years), middle-aged (25-44), or
relatively old (45-64).



3. Education composition of entrepreneurship

We construct three education category variables: the share in the total number of
entrepreneurs that has a low level of education (no, primary or some secondary education), a
middle level of education (secondary education), or a high level of education (university level

or post-graduate education)."’
4. Gender composition of entrepreneurship

The gender composition of entrepreneurship is measured using the share of female

entrepreneurs in a country’s total number of entrepreneurs.
5. Growth of GDP (AGDP)

Real GDP growth rates are taken from the IMF World Economic Outlook database of the

International Monetary Fund, version September 2005.
6. Per capita income (GNIC)

Gross national income per capita 2001 is expressed in (thousands of) purchasing power
parities per USS$, and these data are taken from the 2002 World Development Indicators data
base of the World Bank.

7. Growth Competitiveness Index (GCI)

Data on the Growth Competitiveness Index 2001 are taken from The Global Competitiveness
Report 2001-2002 (page 32). The GCI is constituted of the following three main factors
assessing a country’s potential for economic growth: the quality of the macro-economic
environment, the state of the public institutions, and the level of technology. For further

details about this index we refer to McArthur and Sachs (2002).

We investigate whether — next to per capita income, technology, public institutions, and the
macro-economic environment (as captured by the GCI) — entrepreneurship can be considered
a determinant of economic growth. As both entrepreneurship and the factors underlying the
GCI are assumed to be structural characteristics of an economy, we aim to explain growth in
the medium term rather than in the short term. Therefore we choose average annual growth
over a period of four years (2002-2005) as the dependent variable in this study. Following
van Stel et al. (2005) we use (the log of) the initial income level of countries to correct for
catch-up effects. In contrast to van Stel et al. (2005), we do not use lagged GDP growth since
we are able to measure TEA in a year (2002) preceding the period over which we measure
economic growth. Nevertheless, we will include the lagged growth variable in robustness

tests.



Following van Stel et al. (2005) we allow for different effects for richer and poorer
countries.'” Indeed, TEA rates may include different types of entrepreneurs in countries with
different levels of development, suggesting different impacts on growth in these countries.
We test for this divergence in effects by defining separate TEA variables for rich and poor

countries.

Our model is represented by Equations (1) to (3). These equations are estimated separately
using OLS regressions. The hypothesis of a larger positive effect for rich countries
corresponds to a situation where b > c¢. In each of the three equations a different aspect of
entrepreneurial diversity is investigated. In Equation (1) the shares of relatively young and
old entrepreneurs are included in the analysis, with the share of entrepreneurs in the middle
age class as a reference group to avoid multicollinearity. Similarly, in Equation (2) the shares
of low and high educated entrepreneurs are included in the regression (with the group of
middle-educated entrepreneurs as the reference group). Finally, in Equation (3) we use the
share of female entrepreneurs (with male entrepreneurs as the reference group).We will also
run variants of this model where the impact of these three different aspects of diversity is

allowed to differ between rich and poor countries.

AGDP; =a+b TEA™, | + ¢ TEA™; ., + d log(GNIC;.,) + e GCliy,

+ f1 share young E + f, share old E + g; (1)

AGDP; =a+b TEA™, | + ¢ TEA®;, + d log(GNIC;.,) + e GCl;,

+ f1 share low educ E + f share high educ E + ¢; (2)

AGDP;=a+b TEAriChi,t-l +¢ TEA™ 1+ d 1og(GNIC;i1) + e GCli.y
+ f1 share female E + &; )

Table 1 provides descriptive statistics of the entrepreneurship indicators. The average TEA
index is 8.1 with TEA rates varying between 1.8 for Japan and 18.9 for Thailand. Japan also
has extreme low scores in terms of the percentage of young entrepreneurs (0.0) and the share
of female entrepreneurs (17.6%). With respect to age we see that on average the highest share
of entrepreneurs (60.6%) can be found in the mid-age group (i.e. 25-44), which corresponds
with the literature (Storey, 1994; Reynolds et al., 1999). Furthermore, we see that the three

education groups — on average — are fairly evenly distributed.”> The maximum share of low-
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educated entrepreneurs (74.7%) can be found in India whereas Denmark has the highest share
of high-educated entrepreneurs (83.3%). For female entrepreneurship we see that the average
percentage in 2002 is 34% with a minimum of 17.6% for Japan and a maximum of 49.5% for
Thailand. From the standard deviations we can see that there is quite some variation between
the countries with respect to the entrepreneurial diversity variables. In the next section we

investigate whether these variations influence national economic growth.

--- TABLE 1 ABOUT HERE ---

4. Results

The results of our empirical analyses are presented in Tables 2 through 5. In Table 2 the
regression results of the impact of the general TEA index on economic growth are presented.
Tables 3, 4 and 5 show the results including the entrepreneurial composition measures as

additional determinants.

--- TABLE 2 ABOUT HERE ---

--- TABLE 3 ABOUT HERE ---

--- TABLE 4 ABOUT HERE ---

--- TABLE 5 ABOUT HERE ---

The results in Table 2 confirm earlier findings of van Stel et al. (2005) that it is important to
distinguish between different groups of countries. Whereas for rich countries the impact of
entrepreneurial activity is significantly positive, the impact for poor countries is effectively

Z€ro. 14

Table 3 focuses on entrepreneurial diversity in terms of age. As compared to Table 2 we have
included the share of young entrepreneurs (18-24 years) and the share of older entrepreneurs
(45-64). Coefficients for these two variables should be interpreted relative to the reference

group (25-44 years). From the results of models 1 and 2 we see that the age variables do not
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add to the explanation of economic growth (t-values are below unity). In model 3 we test
whether, like TEA, the impact of the two age groups differs for rich and poor countries. This
appears to be the case.'” Model 3 reveals that in richer countries the younger entrepreneurs
(18-24) have a higher contribution to economic growth as compared to mid-age and older
entrepreneurs, while in poorer countries the older entreprencurs (45-64) have a higher
contribution to economic growth. It appears that in the richer developed countries, with a
well-developed infrastructure supporting entrepreneurship, it is beneficial to have many
young entrepreneurs challenging the established routines with new ideas, thereby introducing
more dynamics into the system.'® In less developed countries, on the other hand,
entrepreneurship is a less well-known and stimulated phenomenon and it may be expected
that people have less experience with starting up and running a business. In many cases
people start firms to escape a situation of low-pay wage jobs or unemployment, without the
knowledge and skills required to successfully run a business. In such a setting it is important
to have more experienced (successful) entrepreneurs around who not only have an important
contribution themselves, but are also able and willing to engage in mentoring of new

entrepreneurs.

Table 4 focuses on entrepreneurial diversity in terms of education. Compared to Table 2 we
have included the share of low-educated and that of high-educated entrepreneurs in the
analysis. Coefficients for these two variables should be interpreted relative to the reference
group (mid-level education). For models 1 and 2 we see that the education variables do not
have a significant impact. For model 3 we find a relatively strong effect for the share of high
educated entrepreneurs in less developed countries (significant at 5% level). This is in line
with van Stel, Carree and Thurik (2005) who argue that in developing countries it is the
quality of entreprencurial supply (measured by education levels of entrepreneurs) rather than
the quantity of entrepreneurial supply (as measured by TEA) that contributes to economic
growth. Indeed, developing countries tend to be characterized by a relatively high share of so-
called necessity entrepreneurs (vis-a-vis opportunity entrepreneurs).'’ It has been argued that
necessity entrepreneurs have a lower contribution to economic growth than opportunity

entrepreneurs (Reynolds et al., 2002)."®

Finally, Table 5 focuses on gender diversity. Although not statistically significant we find a
negative sign for the share of female entrepreneurs across the three models. The negative
impact seems to be more pronounced for rich countries. This raises questions about the

relevance of policies designed to increase levels of female entrepreneurship. It is important
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for governments to clearly formulate and understand the targets to be pursued by policy. For
example, do governments aim to stimulate the number of female entrepreneurs or the female
share in entrepreneurship (i.e., the gender diversity of entrepreneurship)? This distinction is
relevant since Verheul et al. (2006b) show that there may be different mechanisms involved
in achieving these targets. The results in Table 5 suggest that, if the underlying goal of
economic policy is to enhance economic growth, generic entrepreneurship policy (i.e.,
stimulating entrepreneurial activity in general) may be preferred over policies specifically
designed to stimulate female entrepreneurship. Although in richer countries female
entrepreneurs — like male entrepreneurs — contribute positively to economic growth (as can be
seen by the positive impact of the TEA rate), there is no evidence that a higher share of
women Within the entrepreneurship population enhances growth beyond this ‘general” impact
of the number of female entrepreneurs. From this perspective it may be argued that policies
specifically aimed at creating advantages for women (e.g., ‘positive discrimination’) are not

favorable for achieving economic growth.

Our regression results should be interpreted with some care as the analysis is based on a
limited number of observations (36 countries). However, despite the small number of
observations, the results appear to be robust. First, the coefficients for the control variables
are intuitive in all model specifications. In particular, we find a negative sign for the catching
up variable (log(GNIC)) and a consistently positive effect for the Growth Competitiveness
Index across all specifications. Second, although we measure our independent variables at a
time preceding the period of the dependent variable — on the basis of which we decided not to
include lagged GDP growth in our models — we did run model variants including lagged GDP
growth (period 1998-2001) as a robustness test. The main results, as described above,

remained unchanged although in some cases significance levels became somewhat lower."”
5. Discussion and conclusion

Research suggests that there is substantial diversity among entrepreneurs and their ventures
(Gartner, 1985). These differences with respect to — for example — skills, knowledge,
personality, motivation and goals explain (at least in part) differences in venture performance
(Baum et al., 2001). However, at the more aggregate (macro) level there has been less
attention for the relationship between diversity and economic performance. The present study
investigates the extent to which entrepreneurial diversity has an effect on national economic

growth over and above the sheer number of entrepreneurs.
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We distinguish between a competition effect of diversity (where economic growth results
from more fierce competition among a higher number of firms), measured by the size of the
entrepreneurial population (i.e., the TEA rate), and a ‘pure’ diversity effect (where
entrepreneurial activity of different socio-demographic groups may have a different impact
on macro-economic performance), measured in terms of the composition of the

entrepreneurial population (in terms of gender, age or education).

The empirical analysis shows that the contribution of entrepreneurship in general depends
upon the level of economic development. In conformity with the results of van Stel et al.
(2005) we find that the size of the entrepreneurship population has a positive impact on
economic growth in the rich, developed countries but no impact in the less developed
countries. Hence, we find support for the existence of a competition effect in the rich
countries, i.e., a higher number of entrepreneurs appears to serve as input for a selection
process where the best performing firms survive, ultimately leading to higher levels of
economic growth. In less developed countries an increase in the number of entrepreneurs is
not associated with higher growth, i.e., there is no evidence of a competition effect in these
countries. Instead of intensifying the competition process through the wish to excel and
challenge incumbent firms with new products or new techniques of production (i.e.,
knowledge-intensive entrepreneurial activity), the many ‘shopkeeper’ and necessity type
entrepreneurs in these countries may simply want to earn a living through starting up and

running a business.

With respect to the “pure’ diversity effect of entrepreneurship there are several interesting
results. First, we find that the age composition of the entrepreneurial population matters in
explaining economic growth. More specifically, the effect of the share of younger or older
entrepreneurs on economic growth depends upon the level of economic development. In
higher developed countries younger entrepreneurs appear to have a particularly important
contribution to economic growth, whereas in less developed countries, older entrepreneurs
are more important. This suggests that richer countries benefit from more dynamism and new
ideas from young entrepreneurs, contributing to a process of creative destruction, whereas
less developed countries benefit from more experienced entrepreneurs to create a knowledge

infrastructure supporting successful new venture creation.

Second, we find that in less developed countries particularly high-educated entrepreneurs are
important for achieving economic growth. However, these countries tend to be characterized

by a relatively low share of high-educated entrepreneurs. In our sample the average share of
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high-educated entrepreneurs is significantly lower for the poor countries (24.6%) as
compared to the rich countries (43.9%). This may be due to the fact that higher-educated
people in developing countries often leave their country to find a job in more developed
countries where they may receive higher salary or facilities. From a policy perspective, it is
important that less developed countries prevent the negative consequences of this ‘brain
drain’ and the relatively low level of education characterizing its population by creating a
more attractive work environment for higher-educated people; investing in education of the
labor force and in particular (potential) self-employed people; and attracting higher educated

entrepreneurs to help stimulate the economy.

Finally, we did not find evidence for a differential impact on economic growth of female and
male entrepreneurs. As discussed earlier, our results suggest that stimulating female
entrepreneurs is important (we find that — in rich countries — entrepreneurship in general has a
positive influence on growth), but not at the expense of male entrepreneurs by way of

‘positive discrimination’ measures.

The findings in our paper have important policy implications. In particular, one may argue
that a significant effect of the size of a country’s entrepreneurial population calls for creating
generic entrepreneurship policies (that are applicable to all types of entrepreneurs), whereas
the significant effects of groups of entrepreneurs calls for programs targeting these specific
groups. Our results suggest that in high developed countries generic entrepreneurship policy
is important (since the impact of the TEA rate is positive), with a special focus on stimulating
entrepreneurship among young people (the impact of the share of young entrepreneurs is also
positive). For less developed countries our results indicate that it is important to stimulate
entrepreneurship among higher-educated individuals and people within the age category of
45 to 64 years old. Governments in these countries should stimulate the accessibility of the
know-how of these experienced entrepreneurs to the wider public. In general, generic
entrepreneurship policies seem to be less efficient in less developed countries since they are

likely to stimulate and attract necessity entrepreneurs.

There is a methodological issue that we did not discuss up until this point. It may be argued
that — strictly speaking — it is not really diversity that we measure in this paper. Diversity is
often associated with measures of the spread or variance of a certain phenomenon. For
instance, in this study one may argue that entrepreneurial diversity in terms of education is
maximal if all three education levels represent one third of the total number of entrepreneurs.

On the other hand, one may argue that diversity is low if this distribution would be skewed.
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These different situations could be measured with Herfindahl type measures. A disadvantage
of such measures is that it is not possible to distinguish between the relative importance of the
different entrepreneurial groups. For example, a positive impact of the variance over the
different groups implies that economic growth can be enhanced by creating a skewed
distribution over the different groups. However this does not indicate in which direction the
distribution should be skewed, i.e. which groups should be stimulated or discouraged (e.g.,
entrepreneurs with low, middle or high education). By way of including the shares of all
different groups in our model we are able to distinguish between the relative importance of

different entrepreneurial groups.

In addition to gender, age and education, future research may focus on other types of
entrepreneurs, such as ethnic, portfolio or habitual entrepreneurs. Our data base prevented us
from including other types of entrepreneurial diversity in the analysis. Moreover, as it can be
expected that there is interaction between socio-demographic characteristics, it will be
interesting to find out whether there are interaction effects, e.g., whether young high-educated
people are more important for achieving growth than old high-educated self-employment

individuals.
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Tables

Table 1: Descriptive statistics entrepreneurship variables

mean standard | minimum | maximum | observations
dev. (countries)
Size of entrepreneurship population
TEA (% of adult population) 8.1 4.6 1.8 18.9 36
Age composition of entrepreneurship
Share young entrepreneurs (%) 12.9 7.1 0.0 34.1 36
Share mid-age entrepreneurs (%) 60.6 7.8 37.2 74.3 36
Share old entrepreneurs (%) 26.4 8.4 15.9 62.8 36
Education composition entrepreneurship
Share low-educated entrepreneurs (%) 22.4 21.7 0.0 74.7 33
Share middle-educated entrepreneurs (%) 38.9 16.9 7.1 76.6 33
Share high-educated entrepreneurs (%) 38.6 17.6 8.5 83.3 33
Gender composition of entrepreneurship
Share of female entrepreneurs (%) 34.0 6.8 17.6 49.5 36
Share of male entrepreneurs (%) 66.0 6.8 50.5 82.4 36
Table 2: Explaining economic growth from TEA rate (N=36)
Model 1 Model 2
Constant 25.9%* 37.2%*
(3.9) 3.9)
TEA 0.014
(0.2)
TEA rich countries 0.11**
(2.0)
TEA_poor countries -0.083
(1.0)
log (GNIC) -3.0%* -4 1%*
(3.3) (3.6)
GCI 1.3 1.1
(1.5) (1.3)
R’ 0.518 0.584
adjusted R’ 0.473 0.530
Log-likelihood -59.3 -56.7

Absolute heteroskedasticity-consistent t-values are between brackets. Dependent variable is average annual growth of GDP for the period
2002-2005. TEA is Total Entrepreneurial Activity rate (Global Entrepreneurship Monitor); GCI is Growth Competitiveness Index 2001
(Growth Competitiveness Report); GNIC is per capita income of 2001. * Significant at a 0.10 level; ** Significant at a 0.05 level.
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Table 3: Explaining growth from TEA and age composition of entrepreneurship (N=36)

Model 1 Model 2 Model 3
Constant 25.0%* 36.5%* 37.8%*
(3.4) (3.5) 3.7
TEA 0.006
(0.1)
TEA rich 0.11%* 0.14%*
(1.8) (2.2)
TEA_ poor -0.11 -0.072
(1.1) (0.8)
Share young 0.022 0.043
(0.5) (0.9)
Share old 0.009 0.015
(0.3) 0.7)
Share young, rich 0.098*
(1.9)
Share old, rich 0.023
(0.9)
Share young, poor -0.039
(0.6)
Share old, poor 0.10%*
2.1)
log (GNIC) -3.0%* -4.2%%* -4.4%%*
(3.0) (3.2) (3.5)
GCI 1.4 1.2 1.2
(1.5) (1.4) (1.5)
R’ 0.522 0.598 0.662
adjusted R 0.443 0.515 0.561
Log-likelihood -59.2 -56.1 -53.0

Notes are similar to those reported in Table 2.
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Table 4: Explaining growth from TEA and education composition of entrepreneurship

(N=33)
Model 1 Model 2 Model 3
Constant 26.7%* 37.4%%* 37.2%*
(3.4 (3.7 4.5)
TEA 0.014
(0.2)
TEA rich 0.12* 0.17%*
(1.7) (2.9)
TEA poor -0.093 -0.23
(1.1) (1.4)
Share low educated 0.012 0.020
(0.6) (0.9)
Share high educated 0.020 0.026
(0.9 (1.2)
Share low educated, rich 0.033
(1.2)
Share high educated, 0.019
rich (1.1)
Share low educated, 0.040
poor 0.9)
Share high educated, 0.092%*
poor (2.5)
log (GNIC) -2.9 ** -4.0 ** -4.4 **
3.1 (3.9 (4.8)
GCI .81 .60 1.4 **
(1.0) (0.8) (2.1)
R’ 0.608 0.666 0.731
adjusted R* 0.535 0.589 0.641
Log-likelihood -52.2 -49.6 -46.0

Brazil, Mexico and New Zealand are missing. Further notes are similar to those reported in Table 2.
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Table 5: Explaining growth from TEA and gender composition of entrepreneurship
(N=36)

Model 1 Model 2 Model 3
Constant 29.1%* 38.7%* 36.4%*
3.7 (3.6) (3.9)
TEA 0.025
0.4)
TEA rich 0.12%%* 0.15%*
(2.0) (2.2)
TEA poor -0.071 -0.11
(0.8) (1.1)
Share female -0.039 -0.026
(1.2) (0.8)
Share female, rich -0.049
(1.3)
Share female, poor -0.012
(0.3)
log (GNIC) -3.3%* -4 %% -4 1%*
3.3) 3.4 (3.9
GCI 1.4 1.2 1.5%
(1.6) (1.3) (1.8)
R’ 0.532 0.590 0.603
adjusted R* 0.472 0.522 0.520
Log-likelihood -58.8 -56.4 -55.9

Notes are similar to those reported in Table 2.

Footnotes

! This reasoning is based on the population ecologist view that each new organization represents a unique formula (Hannan
and Freeman, 1989).

2 Also see Cohen and Klepper (1992).

3 The start-up rate of individuals aged 50 years and older has increased from 8 percent in 1994 to 15 percent in 2003. For
higher educated individuals (with a university degree or higher vocational training) the start-up rate increased from 29
percent in 1994 to 47 percent in 2003. Although the female start-up rate only shows a small increase from 27 percent in
1994 to 29 percent in 2003, female entrepreneurship rates have increased worldwide in the last decades. For more details,
see Bruins (2004).

* This information is retrieved from wikipedia.org (visited November 28" 2006).

> The idea behind the relationship between these demographic characteristics and performance is that it is valuable for the
business to have a workforce that resembles the population (in terms of race and gender composition) in order to be able to
serve the diverse market demand.

8 Florida (2002, p. 69) argues that at the core of this so-called creative class of people there are scientists and engineers,
university professors, poets and novelists, artists, actors, designers and architects, writers and opinion makers.

7 Although other studies find evidence for a non-linear relationship (Evans and Leighton, 1989; Reynolds, 1997) or even a
negative one (Grilo and Thurik, 2005; Uhlaner and Thurik, 2007).

8 Nevertheless, Davidsson and Honig (2003) find that formal education does not predict success of new ventures in terms of
first sales and profits.

?In this respect Cressy (1996) argues that human capital and not finance is the main constraint on entrepreneurial income.
'9Burke et al. (2000) argue that an increase in education can reduce self-employment, but may improve the performance of
those who choose self-employment.

' For the share of entrepreneurs with low education the percentages for the GEM education variables ‘none’ and ‘some
secondary education’ are summated. Furthermore, for the middle education category the GEM variable ‘secondary
education’ is used, while the high education category is a summation of the GEM variables labeled ‘post secondary
education’ and ‘graduate experience’.

25



12 The 36 countries in our sample are: ArgentinaP, Australia, Belgium, Brazil®, Canada, Chile®, China®, Taiwan, Denmark,
Finland, France, Germany, Hong Kong, HungaryP , Iceland, India®, Ireland, Israel, Italy, Japan, Korea, Mexico’,
Netherlands, New Zealand, Norway, Poland’, Russia’, Singapore, Slovenia, South Aftica’, Spain, Sweden, Switzerland,
Thailand”, United Kingdom and United States. Mark * indicates a poor country. The richest of the eleven relatively poor
countries is Hungary with a 2001 per capita income of 12,570 US §$. The poorest of the twenty-five relatively rich countries
is Taiwan with a 2001 per capita income of 16,761 US $. Hence, there is a clear gap between the two groups of countries in
terms of GNIC.

13 The minimum of 0 percent for low education corresponds to Russia. This does not imply that education levels among
Russian entrepreneurs are extremely high. Instead the group of middle-educated entrepreneurs (secondary education) is
relatively large (54%), according to our data. Also note that the number of observations is 33 here. Data on education were
missing for Brazil and New Zealand while we judged the data for Mexico to be implausible (70% of entrepreneurs having
high education according to the data base). Therefore we removed Mexico as well for the education diversity analysis.

' The likelihood ratio test confirms that the two models are significantly different. The test statistic equals 5.2 (two times
the difference between log-likelihood values) while the critical value for one degree of freedom at 5% level equals 3.84.

15 A likelihood ratio test comparing models 2 and 3 reveals that the new variables in model 3 add significantly to the model
fit. The LR test statistic equals 6.2 while the critical value for two degree of freedom at 5% level equals 5.99.

' From a Schumpeterian perspective it may be argued that in modern economies particularly younger entrepreneurs
contribute to the process of creative destruction.

7 Opportunity-based entrepreneurship refers to people who start their own business by taking advantage of an
entreprencurial opportunity. Necessity-based entrepreneurship involves people who start a business because other
employment options are either absent or unsatisfactory (Minniti et al., 2006).

'8 Reynolds et al. (2002) find that about 20 percent of the entrepreneurs expect to provide no jobs, of which about 53
percent were necessity entrepreneurs. Also, more than 25 percent of the entrepreneurs expected to provide more than 20
jobs in five years, of whom 70 percent were motivated by opportunity. In addition, 9 percent of all opportunity
entrepreneurs expect to create a new market, compared to 5 percent of necessity entrepreneurs.

' These regression results are available upon request.
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