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ABSTRACT 
 

What’s the Difference?! 
Gender, Personality, and the Propensity to Start a Business* 

 
Women start fewer businesses than men. The start-up rate among women in Germany falls 
short of males’ start-up rate by one third. We scrutinize this gender gap using individual-level 
data from the KfW Start-up Monitor, a large-scale population survey on start-up activity in 
Germany. As a unique feature, the data combine socio-demographic characteristics, 
entrepreneurship-related attitudes, and general personality traits of both business starters 
and non-starters. Estimating binary choice models and employing decomposition techniques, 
we find that gender differences in socio-demographics alone would even be in favor of higher 
start-up rates among women, while the distribution of personality traits is less favorable for 
business start-ups among women and explains about one third of the entire gender 
difference. Most substantially, men opt for a start-up more often even given identical human 
capital and related endowments. Qualificational policies targeted towards higher educational 
attainments of potential entrepreneurs do thus not suffice to increase the number of female 
business starters. 
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1. Introduction 
It is a well-known fact that women start fewer businesses than men. Across industrialized 

countries, one male self-employed on average comes along with merely 0.64 females. This 

observation also holds for Germany, where the self-employment rates among men and women 

in the year 2007 were 13.4% and 8.6%, respectively (BMWAÖ, 2008). In the Global 

Entrepreneurship Monitor (GEM; Sternberg et al., 2007), the share of women among nascent 

and young entrepreneurs varies considerably across countries. However, entrepreneurial 

activity rates in all countries are higher for men than for women. In Germany, for instance, 

the respective rates in the year 2006 were 2.6% among females and 5.8% among males (Allen 

et al., 2007). Similar gender differences are observed in the KfW Start-up Monitor for the 

year 2007, which reports gender-specific start-up rates of 1.3% among females and 2.1% 

among males (Kohn and Spengler, 2008b). 

The individual decision to start a business is influenced by the personality of the (potential) 

entrepreneur and the start-up environment. While the start-up environment captures, e.g., 

current economic and political conditions or regional specifics, the concept of personality 

comprises ‘hard’ factors like socio-demographic characteristics, as well as ‘soft’ factors such 

as personality traits, abilities, attitudes, and perceptions. This bundle of determinants can be 

expected to exert different impacts on the start-up decisions of men and women. 

Gender differences in start-up activity can be analyzed by means of econometric methods 

based on large-scale individual-level data (de Bruin et al., 2006, 2007). Langowitz and 

Minniti (2007), for instance, use GEM data to estimate the effects of individual characteristics 

on the start-up decisions of men and women. Comparable studies for Germany either use 

regionally selective data—such as the Regional Entrepreneurship Monitor (Wagner, 2007)—

or focus on self-employment stock rather than start-ups (e.g., Leicht and Lauxen-Ulbrich, 

2005). 

Yet most existing studies do not assess the relative importance of different effects for 

explaining observed gender differences in start-up intensity. Is the lower entrepreneurial 

activity of women due to a smaller human capital endowment resulting, e.g., from 

discontinued employment histories or from a lower education? Or does it result from 

differences in behavior and attitudes beyond observable characteristics? How much of the 

difference is due to dissimilar personality traits? What is the impact of men and women 

perceiving the odds of a start-up differently? How much of the overall gender difference in 

start-up intensity can be explained by models using representative individual-level data? 
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In light of these questions, our paper extends upon the existing literature in three main 

dimensions. First, we use individual-level data from the KfW Start-up Monitor, a large-scale 

population survey on start-up activities in Germany. The database is representative for the 

entire population in Germany and offers a large number of entrepreneurship-related variables 

for both business starters and a comparison group of non-starters. Second, we distinguish the 

effects of standard socio-demographic characteristics—such as education, age, or household 

composition—and general ‘soft’ personality traits for explaining the gender difference in 

start-up rates. This is important as general personality traits such as risk aversion, creativity, 

need for achievement, openness to change, and persuasiveness, help explaining the individual 

start-up decision while using information on persons’ attitudes towards entrepreneurship as in 

related studies is not economically reasonable. Third, and most importantly, we assess the 

relative contributions of socio-demographics and personality characteristics by means of 

decomposition techniques. As a methodological contribution, we employ a technique adapted 

to the non-linear case of binary choice models in a way similar to Fairlie (2005), but construct 

more meaningful counterfactuals using Mahalanobis distance matching. 

Our results show that gender differences in socio-demographics alone would even be in favor 

of higher start-up rates among women, while the distribution of personality traits is less 

favorable for business start-ups among women and explains about one third of the entire 

gender difference. Differences in unobserved characteristics again work in the direction of a 

lower gender difference. Most substantially, men opt for a start-up more often even given 

identical endowments with human capital and related characteristics. 

The paper is organized as follows. Section 2 briefly reviews related theoretical and empirical 

evidence on the determinants of gender differences in start-up activity. We focus on the 

impacts of socio-demographics, personality traits and entrepreneurial attitudes, and on their 

relative importance. Our empirical investigation in section 3 comprises the introduction of the 

KfW Start-up Monitor data, descriptive and regression evidence on gender-specific start-up 

decisions, and the decomposition analysis of start-up differences. Section 4 offers concluding 

remarks. 

 

2. Related Literature and Research Hypotheses 
Since the early study of Schwartz (1976) a broad literature on the specifics of female 

entrepreneurs and gender differences in entrepreneurship has evolved.1 The start-up decision 

                                                 
1 See the survey articles of Brush (1992, 2006), Carter, Anderson, and Shaw (2001), Carter and Shaw (2006) and 
Greene et al. (2003), as well as the collected volumes of Leicht and Welter (2004) and KfW Bankengruppe 
(2004) for Germany. 
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of both women and men is usually understood as resulting from a cognitive individual 

choice—expected utility of becoming an entrepreneur must be higher than the expected utility 

derived from alternative occupations (Krueger et al., 2000). The choice is framed by a bundle 

of individual and environmental influences. Determinants at the macro level capture, e.g., 

current economic and political conditions or regional specifics. At the micro level, the 

concept of personality comprises ‘hard’ factors like socio-demographic characteristics, as well 

as ‘soft’ factors such as personality traits, abilities, attitudes, and perceptions.2 In this regard, 

gender differences in start-up decisions can result from different framing situations. On the 

one hand, women and men might have different characteristics which are relevant to the start-

up decision—women might, e.g., be less educated then men. On the other hand, those 

characteristics might have different impacts on the decisions of women and men—for 

example, a university degree might increase the start-up propensity of women to a higher 

degree as the propensity of men. Finally, women and men might make different decisions 

even in identical situations.3 

Empirical research on gender differences in entrepreneurship uses a broad range of methods 

(de Bruin et al., 2007). Microeconometric studies estimate determinants of the start-up 

decision based on large micro-level data. When gender is controlled for, the partial effect of 

being female turns out negative across different countries and different data sets.4 The ceteris 

paribus effect for women resulting from more flexible, gender-specific estimates is also 

negative.5 Moreover, separate analyses for men and women allow for distinctive determinants 

of the start-up decision. The following paragraphs briefly review existing evidence on gender-

specifics in socio-demographic characteristics and personality traits in order to motivate our 

empirical investigation. 

 

2.1 Start-Up Propensity, Gender, and Socio-Demographic Characteristics 

Resource-oriented approaches emphasize the importance of financial, human, and social 

capital for individual start-up decisions (Cooper et al., 1994). Crucial human capital 

components include education, age, and professional experience.6 

                                                 
2 For example, Cooper (1981) differentiates three broad categories of determinants: ‘antecedent influences’ 
comprising demographic and personal characteristics of the (potential) entrepreneur; ‘incubator organization’, 
which captures employment status and establishment specifics in the pre-decision situation; and ‘environmental 
factors’ comprising regulatory framework and economic conditions. At the individual level, Arenius and Minniti 
(2005) distinguish ‘demographic and economic characteristics’ and ‘perceptual variables’. 
3 Compare, e.g., Jungbauer-Gans (1993), McManus (2001), and Harrison and Mason (2007). 
4 Compare, e.g., Blanchflower and Oswald (1998), Evans and Leighton (1989), Arenius and Minniti (2005), and 
Kohn and Spengler (2008b) for Germany. 
5 See, e.g., Langowitz and Minniti (2007) and Wagner (2007). 
6 See Becker (1964) for the merits of general and specific human capital. 
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From a theoretical point of view, the effect of education on the individual propensity to start a 

business is ambiguous. On the one hand, higher education is associated with better 

opportunities in dependent employment, and thus with higher opportunity costs of a start-up. 

On the other hand, self-employment requires particular commercial and/or technical 

knowledge, which would give an advantage to higher-skilled persons. Empirical studies often 

find a positive effect of education on the start-up propensity of both men and women.7 

Compared to men, women used to have lower formal qualifications in former decades. Yet 

differences have flattened among recent cohorts. As Leicht et al. (2004) note, the increase in 

female self-employment in Germany in the 1990’s is, to a large extent, due to an increase of 

female university graduates.8 

Regarding the impact of age on entrepreneurial propensity, there are also countervailing 

effects. First, the accumulation of human and financial capital increases over the life cycle, 

rendering a start-up more likely. Second, increasing private and job-related commitment as 

well as shorter lifespan decreases the propensity to venture upon the risky and long-term-

oriented investment of a start-up. Most empirical studies depict an inverted U-shape impact of 

age—among both men and women, middle-aged persons show the highest start-up rates.9 

When comparing the age effects for men and women, Wagner (2007) finds no significant 

differences. However, the relative importance of the above channels is likely to differ. For 

example, the negative impact of increasing family-related commitment on the individual start-

up propensity might predominate among women. 

Professional experience is closely related to age and qualification. Its overall effect on 

individual start-up propensity is also ambiguous a priori, while empirical evidence suggests a 

concave impact (Fischer et al., 1993; Jungbauer-Gans, 1993). Compared to men, women have 

less professional experience due to maternity leave spells, more frequent part-time work, and 

resulting discontinued employment histories. More generally, the employment status is pivotal 

to the start-up decision (Blanchflower and Oswald, 1998). Unemployed persons as well as 

persons from out of the labor force have lower opportunity costs of a start-up than employed 

persons and are thus more likely to become self-employed.10 Persons who have already 

experienced self-employment in the past are also more likely to set up another business as a 

                                                 
7 Compare, e.g., Dolinsky et al. (1993) and Kohn and Spengler (2008b). There is some variation across 
countries, though. See Lohmann (2001) and Strohmeyer (2004) for comparative international evidence. 
8 Some international studies even note higher educational attainments of female entrepreneurs as compared to 
their male counterparts; see, e.g., Zapalska (1997) and Cowling and Taylor (2001). 
9 See, e.g., Bönte et al., (2007), Gottschalk and Theuer (2008), Kohn and Spengler (2008c), Lévesque and 
Minniti (2006), and van Praag and Booij (2003). 
10 For empirical evidence from Germany see Niefert (2010). 
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serial entrepreneur or restarter (Metzger, 2006). Both the labor force participation rate and the 

share of self-employment are substantially lower among females than among males.  

Along these lines, gender differences in human capital—such as different professional 

experience—imply different start-up propensities. However, even with identical human 

capital endowment, women may be expected to use this capital differently in the process of 

identifying and exploiting entrepreneurial opportunities (DeTienne and Chandler, 2007). 

Different employment histories and comparative advantages give rise to gender-specific 

segregation in the labor market. ‘Female occupations’—for instance secretary jobs—might be 

associated with less opportunities for a start-up than ‘male occupations’, e.g., in handicrafts. 

This has been confirmed by a number of empirical studies.11 Professional segregation is also 

related to socialization and role models in society (Lauxen-Ulbrich and Leicht, 2005). This 

holds particularly true for persons with a migrational background. While migrants have a 

higher average start-up propensity than natives in Germany (Kohn and Spengler, 2007), a 

large proportion of migrants comes from Islamic countries, where males participate 

disproportionately in the labor market. The observed start-up rate among migrants might thus 

be driven by a particularly high rate among male entrepreneurs. 

Reconciling family and participation in the labor market is crucial to employment decisions of 

both men and women. Housework, family childcare, and care for the elderly still are mainly a 

female domain, and so family environment is likely to play a more important role for women’s 

employment decisions as compared to men’s. The effect of family involvement on the 

decision to start a self-employment is ambiguous though (McManus, 2001). On the one hand, 

additional family and housework duties generally result in a lower labor force participation 

rate, reducing the propensity for both dependent and self-employment. On the other hand, 

self-employment offers a higher degree of flexibility than jobs in dependent employment. The 

opportunity to work at home and to arrange working hours more freely facilitates reconciling 

work and family life.12 Ceteris paribus, this would increase especially female 

entrepreneurship. 

An analogous reasoning holds for the effect of being head of a household. Primary income 

earners—very often men—are more likely to be self-employed due to their higher 

participation rate. On the other hand, support by partners and family members has been shown 

                                                 
11 Compare, e.g., Carr (1996), Leicht et al., (2004), Leicht and Lauxen-Ulbrich (2005), McManus (2001), 
Tonoyan et al. (2008), Verheul et al. (2004). Strohmeyer and Tonoyan (2008) note that occupational segregation 
is also responsible for a male-female innovation gap which itself is related to the smaller employment growth in 
women-owned firms. 
12 See Boden (1996), Brush (1992), Carr (1996), Gurley-Calvezet al. (2009), and Lohmann (2001) for empirical 
evidence. 
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to have a positive effect on entrepreneurial propensity as well. The income earned by the 

primary earner and her/his potential entrepreneurial experience would also increase the start-

up propensity of the spouse.13  

As to the effect of children on the start-up propensity of their parents, empirical evidence is 

mixed. A number of studies for the United States report a positive effect of young children on 

the entrepreneurial propensity of women, while there is no effect on men.14 For Germany, 

Lohmann (2001) finds a positive effect for mothers with older children, but none for mothers 

with young children. Constant and Shachmurove (2003) note that West German men have a 

higher start-up propensity if there are children below the age of 17 in the household. 

As lower human capital renders the accumulation of financial capital more difficult, 

discontinued employment histories and lower income from salaried employment contribute to 

less financial resources of women, which in turn constrain the start-up decision.15 Moreover, 

social capital and networks are crucial for the recognition of entrepreneurial opportunities, for 

establishing business contacts, and the exchange of scarce resources. Aldrich et al. (1989) 

hypothesize that women use different networks than men, but again, empirical evidence is 

mixed. While Caputo and Dolinsky (1998), Cromie and Birley (1992), and Jungbauer-Gans 

(1993) find no gender differences in networking activity and network densities, Renzulli et al. 

(1999) conclude that different network compositions among men and women are important 

determinants of the start-up decision. Gender differences in social capital and networking 

activity vary across cultural contexts, or between individuals from different migrational 

backgrounds. 

 

2.2 Start-Up Propensity and Individual Personality 

Entrepreneurial personality is crucial for the individual decision to start up a business and the 

subsequent entrepreneurial activity. Schumpeter (1934), for example, identified entrepreneurs 

as extraordinary individuals defying conventions, originating innovations, and thus promoting 

creative destruction. Entrepreneurs recognize and exploit entrepreneurial opportunities 

(Kirzner, 1973) and they are willing to take risk and uncertainty (Knight, 1921). 

According to the theory of planned behavior (Ajzen, 1985, 1991), the interaction of social 

norms, individual attitudes, and subjective perceptions entail the intentions of a person, which 

in turn govern individual decisions and actions.16 Personal attributes thus determine whether a 

                                                 
13 See, e.g., Bruce (1999), Caputo and Dolinsky (1998), Carr (1996), and Lauxen-Ulbrich et al. (2004). 
14 Boden (1999), Caputto and Dolinsky (1998), Carr (1996). 
15 See Caputo and Dolinsky (1998); Haynes and Haynes (1999), and Verheul and Thurik (2001). 
16 See Krueger (2003) for a synopsis of related models in cognitive psychology. 
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potential entrepreneur recognizes or creates, and thereupon exploits a business opportunity.17 

Dimensions of personality identified in differential psychology include, e.g., the ‘big five’ 

factors extraversion, emotional stability, agreeableness, conscientiousness, and openness.18 In 

the entrepreneurship context, general personality traits as well as attitudes towards 

entrepreneurship are relevant for the individual start-up decision. 

Shane (2003) surveys various personality traits which have been identified to promote 

entrepreneurial activity. These include, i.a., imagination and creativity, internal locus of 

control and self-efficacy, extraversion, and need for achievement. On the other hand, traits 

such as risk aversion and agreeableness are typical non-entrepreneurial ones. Personality traits 

differ between men and women. For example, women have been found to be more risk averse 

but also emotionally more stable, and they have a lower self-efficacy (Wilson et al., 2007; 

Caliendo et al., 2009).19 Some studies compare female and male entrepreneurs with respect to 

psychological characteristics.20 Female entrepreneurs put a higher emphasis on autonomy, 

self-actualization and adaptability, but they are less profit-driven. Case studies corroborate the 

notion that female entrepreneurs act more cautiously and more deliberately, but also more 

anxiously and uncertain than their male counterparts (Tchouvakhina, 2004). Gender 

differences in general personality traits may thus contribute to explaining the lower start-up 

rate among women. 

Entrepreneurship-related attitudes comprise self-perceptions as well as subjective perceptions 

of the start-up environment. In this context, ‘overconfidence’ (Hoffrage, 2004) and unrealistic 

optimism have been shown to be disproportionately prevalent among entrepreneurs.21 

Although entrepreneurship does not pay off for a majority of business starters due to high 

business mortality and a lower average income of self-employed workers as compared to 

employees (Hamilton, 2000), entrepreneurs systematically assess their own entrepreneurial 

aptitude and the economic and personal start-up environment more positively than non-

entrepreneurs. In turn, these positive assessments have an important impact on the intention to 

start a business (Gatewood et al., 1995; Krueger et al., 2000). 

A few large-scale population surveys provide information on entrepreneurship-related 

individual attitudes. Using data from the Global Entrepreneurship Monitor (GEM), Arenius 

                                                 
17 Cp. the surveys of Eckhardt and Shane (2003), Sarasvathy et al. (2003), and Shane (2003). 
18 See, e.g., Digman (1990). 
19 Using data from the German Socio-Economic Panel (GSOEP), Caliendo et al. (2009) note that higher risk 
aversion decreases the propensity to start a business among persons in regular employment (but not among 
unemployed or persons out of the labor force). The effect turns out similar for men and women. 
20 Cp. Sexton and Bowman-Upton (1990) and the survey of Brush (1992). 
21 Cp. Cramerer and Lovallo (1999), de Meza and Southey (1996), Kohn and Spengler (2008a), and Köllinger et 
al. (2007). 

 7 



and Minniti (2005) confirm that subjective perceptions about the suitability of economic 

conditions for a start-up, as well as perceptions of one’s own entrepreneurial aptitude 

correlate positively with individual start-up propensity. Langowitz and Minniti (2007), using 

the same data set, focus on gender differences and conclude that women’s less positive 

attitudes about their entrepreneurial aptitude and about the start-up environment contribute to 

the lower start-up propensity among women. Referring to the German Regional 

Entrepreneurship Monitor (REM), Wagner (2007) stresses higher fear of failure as a driving 

factor behind women’s lower start-up propensity.22 Gender differences in entrepreneurial 

attitudes also persist after controlling for additional individual characteristics: ceteris paribus, 

women show a lower level of optimism and start-up-related self-confidence, as well as a 

higher fear of failure (Köllinger et al., 2008). 

In sum, women have different entrepreneurship-related attitudes than men. Insofar as these 

attitudes are related to the start-up decision, they may contribute to the observed gender 

difference in start-up rates. Yet a caveat applies when interpreting entrepreneurship-related 

attitudes collected in survey data. At the time of the survey interview, when interviewees—

entrepreneurs and non-entrepreneurs—state their assessments, the decision to start-up or not 

has already been made. Therefore, the assessments are subject to a hindsight bias (Fischhoff, 

1975; Thaler, 2000). Entrepreneurs justify their start-up decision ex post and assign high 

values to, e.g., their entrepreneurial qualification and economic conditions. Estimated effects 

of these endogenous attitudes on the individual start-up decision will thus be biased and must 

not be interpreted as start-up determinants. 

 

2.3 Relative Importance of Start-Up Determinants 

Socio-demographics as well as personality traits determine individual start-up decisions. The 

role of each of these determinants for explaining the gender difference in start-up rates might 

be twofold: First, women and men might differ in characteristics which are relevant to the 

start-up decision. Second, characteristics might have different impacts on the decisions of 

women and men. 

Some recent studies empirically analyze the relative importance of socio-demographic 

characteristics and entrepreneurship-related attitudes. Langowitz and Minniti (2007) estimate 

gender-specific probit models of the start-up decision. Once measures of entrepreneurship-

related perceptions are included in their estimations, the influence of socio-demographic 
                                                 
22 See also Bergmann (2004) for similar results based on the same data set. Yet Werner and Kay (2006), using a 
survey data set of individuals visiting start-up fairs in Germany, conclude that entrepreneurial self-perception has 
no specific gender effect. 
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variables becomes insignificant for men as well as for women. The authors thus suppose a 

particular importance of attitudinal differences.  

Again using GEM data and employing a non-parametric resampling method, Minniti and 

Nardone (2007) conclude that gender differences in human capital endowment and household 

income are negligible in comparison to differences in entrepreneurship-related perceptions. 

The employed resampling method allows Minniti and Nardone to put men and women in 

identical economic environments and socio-demographic circumstances without distributional 

assumptions. However, the pure resampling does not capture behavioral differences for given 

characteristics. 

Wagner (2007) chooses a matching approach and compares the observed start-up rate of men 

with the estimated rate among matched men with the characteristics of women. The latter 

turns out larger. So the gender difference in start-up rates would even be higher if men had the 

same characteristics as women. The observed gender gap would entirely be driven by 

behavioral differences. However, Wagner’s result is fragile insofar as the matching approach 

relies on few covariates only, and merely the effect of ‘fear of failure’ differs significantly 

between men and women.  

All in all, the sparse empirical evidence so far suggests that differences in observed 

characteristics and attitudes, as well as behavioral differences determine the different start-up 

activity of men and women. Moreover, a strong effect of attitudes or perceptions is expected. 

Yet all of the above studies make use of entrepreneurship-related attitudes surveyed ex post—

and therefore suffer from the problem of hindsight bias. Valid empirical models should rely 

on more general personality traits. 

 

3. Empirical Investigation  

Our empirical analysis follows a three-step procedure. First, we compare male and female 

entrepreneurs and non-entrepreneurs with respect to various socio-demographic 

characteristics and personality traits. This yields insights as to whether men and women have 

different observable endowments. Second, we estimate probit models of the start-up decision. 

Testing for equality of effects estimated for men and women then provides insights as to 

whether the endowments have gender-specific impacts. Third, we predict start-up rates based 

on our estimates and decompose the gender difference into ‘characteristics effects’ capturing 

differences in observed endowments, a ‘base effect’, and ‘coefficients effects’, which capture 

differences in start-up behavior for given characteristics. The decompositions yield insights 

into the relative importance of the different determinants. 
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3.1 KfW Start-Up Monitor 

We use data from the 2007 KfW Start-up Monitor (cf. Tchouvakhina and Hofmann, 2003/04; 

Kohn and Spengler, 2008b). The KfW Start-up Monitor is a representative computer-assisted 

telephone (CATI) survey on start-up activity in Germany. Its yearly cross sections are 

conducted among 40,000 randomly selected inhabitants. Entrepreneurs are identified as those 

persons who started a new business or took over an established firm within 12 months before 

the interview. The employed broad entrepreneurship concept includes industrial and 

commercial self-employment as well as freelancers, and full-timers as well as part-timers. 

Entrepreneurs are asked a broad set of questions about their person and their start-up project. 

In addition, a subsample of 7,500 non-entrepreneurs also answers detailed questions about 

their socio-demographic background, and thus serves as a comparison group. Table B.1 in 

Appendix B displays the definitions of corresponding variables used in our analysis. 

In addition to conventional socio-demographics, the 2007 questionnaire contains a broad 

range of personality-related questions, comprising both general personality traits and 

entrepreneurship-related attitudes (Table B.2 in Appendix B). On the one hand, interviewees 

revealed their subjective perceptions about the suitability of current economic conditions and 

their personal life circumstances for a business start-up, the desirability of self-employment, 

the reputation of entrepreneurs, and their individual entrepreneurial aptitude on a five-point 

Likert scale. On the other hand, they assessed more general statements regarding personality 

traits such as risk tolerance, openness, cognitive skills, need for achievement, emotional 

stability, persuasiveness, creativity, and determination.23 Statements and associated variables 

are displayed in Table B.2 in Appendix B. 

 

3.2 Gender-Specific Start-Up Intensities  

Women participate less in entrepreneurial activity than men. In the year 2007, gender-specific 

start-up intensities—i.e., the share of female or male business starters in the respective 

population aged 18-64 years—were 2.1% among males and 1.3% among females. The 

evolution of women’s share in all entrepreneurs over the years 2000 – 2007 is displayed in 

Figure 1. 

- Figure 1 about here - 

With a variation between 34 and 40%, women’s share is always considerably below 50%. 

Moreover, their share among full-time entrepreneurs (28 to 37%) is markedly lower than their 

                                                 
23 Note that the design of a large population survey does not permit the use of different items for single 
dimensions of personality. 
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share among part-timers (36 to 46%). So starting a business as a part-time project is a 

relatively attractive option for women who wish to combine employment and housework 

duties or parenting. In addition, women might be more cautious and therefore choose the 

lower risk of a part-time start-up first, with the option of switching to full-time self-

employment after a successful establishment of their business (Tchouvakhina and Tilleßen, 

2006). 

Over time, women’s share in part-time entrepreneurs varied merely unsystematically. Yet the 

respective share among all full-time entrepreneurs has been steadily increasing since the year 

2003. The increasing inflow results in a growing stock of self-employed women (Lauxen-

Ulbrich and Leicht, 2005). On the one hand, this evolution is in line with recent years’ trend 

towards growing labor force participation of women. On the other hand, women may also 

have seized their start-up chances during the economic upswing to a larger extent than men. 

 

3.3 Characteristics of Entrepreneurs and Non-Entrepreneurs by Gender 

Table 1 compares socio-demographic characteristics, personality traits, and entrepreneurship-

related attitudes of men and women, distinguished by their entrepreneurial status.  

– Table 1 about here – 

On average, female entrepreneurs start at a significantly higher age as compared to their male 

counterparts. They first start a family and decide for a start-up later. As to educational 

attainment, males went to a technical school more often and hold a degree as a master 

craftsman or technician. Apart from this, female and male entrepreneurs are educated equally 

well. Women more often start from out of the labor force or from white-collar occupations, 

and less often from blue-collar occupations. On the other hand, male starters have more often 

gained experience in previous self-employment or in leading positions as executive 

employees. 

The share of entrepreneurs from Eastern Germany and the share of foreigners both are lower 

among women than among men. Male entrepreneurs more often live alone in their household, 

but on average, female entrepreneurs are more often responsible for running the household. 

Moreover, young children are comparably common in households with female entrepreneurs.  

When comparing males and females in the population of non-entrepreneurs, one partly 

observes the same gender differences as among entrepreneurs. For example, the male 

dominance among technicians and master craftsmen, the prevalence in different professional 

statuses, and distribution of household and family work also shows among non-entrepreneurs. 

However, there are only minor gender differences in the distributions of age, migrational 
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status, and region of residence. As a consequence, young men and men with a migrational 

background are overrepresented in start-up activity, while women from Eastern Germany and 

men from small cities are underrepresented. 

Regarding general personality traits, male entrepreneurs have a significantly higher need for 

achievement and assess themselves a higher level of cognitive skills as compared to female 

entrepreneurs. Yet the same gender differences hold true among non-entrepreneurs.24 The 

overall level of approval varies markedly between the different traits. For example, risk 

tolerance and openness receive low scores of approval, while need for achievement and 

determination receive high ones. What is more, entrepreneurs of both genders generally report 

higher scores concerning all personality traits (except for emotional stability) as compared to 

non-entrepreneurs. They are less risk averse, more open and more persuasive, more creative 

and more determined, and they have a higher need for achievement.  

As the personality scores stem from self-assessments of the survey participants, we cannot be 

sure whether the observed differences reflect true differences in traits or also result from a 

more affirmative assessment behavior of starters. However, as the chosen statements are not 

directly related to business start-ups, observed differences are valid for explaining the start-up 

decision and respective gender differences. 

Asked for entrepreneurship-related attitudes, male starters consider the suitability of 

economic conditions for their start-up, as well as the reputation of entrepreneurs in general, 

significantly more positive than female starters. Further gender differences—regarding the 

general desirability of self-employment, the suitability of personal circumstances for a 

business start-up, and personal entrepreneurial aptitude—turn out insignificant among the 

group of starters. In the population of non-starters, however, men assign higher scores to 

almost all attitudes than women. In addition, starters of both genders generally report higher 

scores than non-starters. Entrepreneurs’ reputation is the only exception. While entrepreneurs 

have quite a positive reputation in the entire population, entrepreneurs themselves become 

disillusioned after a start-up—and this holds particularly for women entrepreneurs. 

These results indicate the presence of entrepreneurial overconfidence among female as well as 

male business starters. Moreover, as the entrepreneurship-related attitudes are clearly 

endogenous to the start-up decision, they should not be used as determinants when estimating 

the individual start-up decision. 

 

 
                                                 
24 Note that gender differences turn out significant among non-starters more easily as the number of non-starters 
in the sample is much higher than the number of starters. 
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3.4 Regression of Start-Up Decision 

We estimate probit models of the individual start-up decision.25 Table 2 displays the results of 

pooled regressions for men and women. 

– Table 2 about here – 

Specification (1) of Table 2 uses all observations in the sample. On average, the start-up 

propensity of women is significantly lower than men’s by 0.9 percentage points (pp). 

Compared to the (unweighted) reference probability of 2.6% among males, this amounts to a 

difference of about one third.26 A similar gender difference is obtained from specification (2), 

which uses only observations from the estimation subsample, in which business starters are 

explicitly overrepresented.27 Moreover, the negative gender effect basically prevails when 

controlling for socio-demographics (specification 3) and personality traits (specification 4).  

The effects of socio-demographic variables estimated in specification (3) broadly confirm 

expectations from the descriptive comparison of entrepreneurs and non-entrepreneurs above. 

For example, we observe an inverted U-shape influence of age on individual start-up 

propensity. A higher educational attainment increases the probability of a start-up, as well as 

previous self-employment or unemployment spells, or non-participation in the labor market. 

Working in blue-collar occupations as well as being a civil servant decreases the start-up 

probability (relative to white-collar occupations). While ceteris paribus individuals from 

Eastern Germany have a lower start-up propensity, there are no significant differences 

between persons with a migrational background and those without. When controlling, i.a., for 

professional status and age, there are no significant differences related to household and 

family compositions. 

Specification (4) of Table 2 additionally includes personality traits. Ceteris paribus, openness 

to change, need for achievement, persuasiveness, and creativity increase the probability of a 

start-up, while the other traits have no significant effect. In comparison to specification (3), 

the impact of most socio-demographic variables remains unchanged. Including personality 

traits thus provides additional information to explain the start-up decision.28 Only the effect of 

previous self-employment loses significance and gets negligibly small. Thus self-employed 

                                                 
25 As an alternative to estimating probit models, we also estimated linear probability models (LPM). LPM 
results, which are generally in line with the probit ones, are available from the authors upon request. Appendix 
A.1 introduces our estimation notation in order to facilitate the exposition of the decomposition approach 
employed below.  
26 - 0.0090 / 0.0263 = - 0.3422. 
27 The estimation subsample contains all business-starters as well as the first 7,500 non-starters in the sample, for 
whom socio-demographic characteristics and personality variables are available. The oversampling of starters is 
one way to circumvent the rare-events problem frequently encountered when estimating the start-up decision. 
The estimated relative gender difference is - 0.0342 / 0.1104 = - 0.3098. 
28 The Pseudo R2 also increases markedly from specification (3) to specification (4).  
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persons—whether they have recently started an (additional) project or not—stand out as 

individuals with a disproportionately entrepreneurial personality. It is this personality rather 

than the status of self-employment per se which drives the start-up decision. 

Separate, gender-specific probits are estimated in Table 3. This allows the impacts of the 

covariates to vary between males and females.29 

– Table 3 about here – 

By and large, the determinants are similar to those obtained from the pooled regressions 

above. However, there are some notable gender differences in the partial effects. For instance, 

we find countervailing effects of age. While younger men start-up significantly more often 

than men aged 35 to 44 years, older women are less likely to start than medium-aged women. 

This ceteris paribus effect is in contrast to the observed unconditional picture. Hence older 

women might face higher opportunity costs of a start-up stemming, e.g., from a stronger 

involvement in family duties. Alternatively, their discontinued employment histories might 

hamper later years’ re-entry in the labor market in general, and start-ups into self-employment 

in particular.  

Women with a university or technical college degree, as well as women from out of the labor 

force have a higher propensity to start a business (as compared to the respective reference 

categories). The corresponding effects among males tend to be smaller. The observed 

difference in start-up rates between Eastern and Western Germany is driven by females only. 

Whereas women in East Germany start significantly less often than women in the West, there 

is no East-West difference among males. This result likely reflects the higher participation 

rate in dependent employment among East German women.30  

Relative to Germans, men with a migrational background have a significantly higher 

propensity of a business start-up. Yet there is no migrational effect among women. This 

observation likely results from traditional role models among migrants from Turkey and 

Eastern Europe, who account for the lion’s share of persons with a migrational background 

(Kohn and Spengler, 2007). Finally, while again duties of running the household have no 

ceteris paribus effects on the start-up decision, the presence of children in the household 

significantly increases the start-up probability of men, but it does not affect women’s start-up 

decisions. 

                                                 
29 Tests for significance of the differences displayed in columns (5) and (6) of Table 3 are obtained from fully 
interacted pooled estimations. 
30 In the year 2005, labor force participation rates among females were 72.1% (65.5%) in Eastern (Western) 
Germany. With respective numbers of 79.1% (East) and 80.8% (West) there were basically no differences 
among males (Bundesagentur für Arbeit, 2007). 
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Columns (3) and (4) of Table 3 additionally account for personality traits. As it turns out, a 

higher degree of risk tolerance has a positive impact on men’s start-up decisions, but it does 

not influence women’s decisions. In this respect—given the similar distributions of risk 

aversion among men and women—men are more likely to start up. On the other hand, 

persuasiveness increases the start-up probability of women only. It has no effect among men. 

After all, need for achievement is an important determinant among both men and women. Yet 

the effect of this trait is significantly larger for males. 

In sum, the regression results first corroborate the notion that the start-up decisions of men 

and women are—to some extent—driven by different determinants. Second, the pure gender 

effect, which is not explained by any observable characteristic, is markedly reduced when 

personality traits are included in the regressions.31 The latter might thus explain a sizeable 

proportion of the observed gender difference in start-up rates. 

 

3.5 Prediction and Decompositions 

Based on the separate probit estimations and using the notation sketched in Appendix A.1, we 

calculate average predicted probabilities of a business start-up for both genders : { }f m,∈g
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The projections displayed in the first block of Table 4 below consistently trace the observed 

shares. Whether personality traits are included in the analysis or not, the average projection 

for women is lower by one third as compared to the average projection for men.32 

 

Differences in Observed Characteristics and Behavioral Effects 

How much of the gender difference in start-up rates is due to differences in observable socio-

demographic characteristics? How much is explained by different personality traits? And how 

large is the contribution of behavioral effects for given socio-demographics and personality 

traits? As a first step to answer these questions, we use standard Blinder-Oaxaca-type 

 
31 Referring to the estimated reference probabilities, a relative gender difference of (0.0777-0.0564) / 0.0777 = 
0.2741 results from specifications (1) and (2). Specifications (3) and (4) result in (0.0610-0.0664) / 0.610 = -
0.0885. 
32 0.0361 / 0.1083 = 0.3333, just as 0.0362 / 0.1085 = 0.3336. Compare the figures in footnote 26.  
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decompositions adapted to the non-linear case.33 The difference in projected start-up rates is 

decomposed into a ‘characteristics effect’ and a ‘coefficients effect’: 

(2)  
43421434214342143421

effecttscoefficien

m
f

m

effectsticscharacteri

fm
f

effecttscoefficien

ff
m

effectsticscharacteri

f
m

mfm YYYYYYYYYY ˆˆˆˆˆˆˆˆˆˆ −+−=−+−=−

where  are defined in equation (1). The characteristics (or endowment) effect captures a 

first part of the gap which is attributed to gender differences in the distribution of observed 

characteristics (both socio-demographics and personality traits). The coefficients (or returns) 

effect captures a second part of the gap which is due to differences in the coefficients 

estimated for both genders. Economically speaking, the coefficients effect reflects gender 

difference in behavior for given characteristics. 

gŶ

The decompositions in equation (2) differ with respect to the underlying counterfactual 

situations g
gY
~ˆ . The first counterfactual, , denotes the predicted start-up rate of a 

hypothetical person with the average characteristics of females, given the person was facing 

the returns of males. In contrast, the second counterfactual, , uses the estimated returns of 

women and denotes the projected start-up rate of a hypothetical person with the average 

characteristics of males.34 The construction of the counterfactuals is described in Appendix 

A.2. Table 4 reports results of the respective decompositions.  

f
mŶ

m
fŶ

– Table 4 about here – 

Differences in socio-demographic characteristics alone explain only a negligible proportion of 

the gender gap in start-up rates. In column (A) of Table 4, the characteristics effect does not 

exceed a share of 11%. Adding differences in personality traits in column (B) increases the 

characteristics effect to the range of 11 to 22%. Hence, if women had the same socio-

demographics and the same personality traits as men, the gender gap would be reduced by up 

to one fifth. Taken at face value, this thought experiment would increase women’s start-up 

intensity from 1.3 to 1.4% or 1.5%.35 In turn, the larger proportion of the gender gap (78 to 

89%) can not be explained by differences in observed characteristics at all, but is driven by 

behavioral differences for given characteristics and differences in unobserved determinants. 

 

 

                                                 
33 Blinder (1973), Oaxaca (1973). Compare also Fairlie (1999, 2005) and Fairlie and Robb (2007). 
34 It is well-known that the decompositions resulting from different counterfactuals do not necessarily yield 
identical results. Different approaches to the issue of non-uniqueness have been proposed in the literature; see 
Oaxaca and Ransom (1994) and Silber and Weber (1999) for surveys. Yet each of the approaches relies on ad-
hoc assumptions of some type, so we choose to report the two most prominent cases. 
35 (2.1% - 1.3%) · 0.108 = + 0.1% and (2.1% - 1.3%) · 0.219 = + 0.2%. 
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Relative Importance of Socio-Demographics, Personality, and a Base Effect 

A more detailed decomposition provides insights into the relative importance of socio-

demographics  personality traits , and a base effect:  iZ iW

(3) 

4444444 34444444 21

321321321

4444444 34444444 21

321321

effecttscoefficien
csdemographisocioypersonalit

effect
base

effectsticscharacteri
ypersonalitcsdemographisocio

fYmY
−

∆+∆+∆+∆+
−

∆=− 54321ˆˆ
 

As again there are multiple counterfactuals possible, our choice is motivated by economic 

reasoning. Starting out from women, we first ask what their start-up rate would look like if 

they only had the same socio-demographic characteristics as men. Our first hypothetical 

person would thus exhibit the socio-demographics of males and personality traits of females, 

and behave like a woman. Abusing, for simplification, the notation of equation (2), the 

corresponding change in predicted start-up rates writes  
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Details of the extended decomposition, including the construction of the additional 

counterfactuals using Mahalanobis distance matching, are given in Appendix A.3. Table 5 

displays the calculation results. With a relative contribution of -19%, differences in socio-

demographics alone are in favor of higher start-up rates among women. Put differently, if 

women had the same human capital endowment and related socio-demographic background 

as men, their start-up propensity would have been even lower by 19%. 

If in addition, women also had the same ‘soft’ personality traits as men but still behaved like 

women for given characteristics, their start-up rate would additionally change by 
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As it turns out, these personality differences captured by traits such as need for achievement, 

risk aversion, or determination contributes a considerable and significant proportion of 30% 

of the entire gender difference.  

How much of the gender difference is explained by unobserved characteristics, then? This 

base effect is obtained from , where the additional counterfactual would, for given 

characteristics, still behave like a woman but exhibit both observable characteristics and 

unobservable characteristics of men. Technically speaking, the base effect captures 

differences in the estimation constants: 
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Just as the differences in observable socio-demographics, unobserved effects work towards 

reducing the gender gap. The estimated contribution of -54% is not statistically significant, 

though. 

Start-up rates would gain change incrementally if the impact of personality traits equaled the 

effect exerted on men. The involved final counterfactual in 4∆  would thus be a person with 

(observed and unobserved) characteristics of men, who hypothetically behaved like a man 

regarding the effect of personality traits, but still behaved like a women for given socio-

demographics: 
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With a relative contribution of 28%, this difference in the effects of the included personality 

traits is of the same size as the corresponding characteristics effect 2∆  and also explains 

about a quarter of the predicted gender gap.  

Increment  finally asks about the impact on the predicted start-up rate if also the socio-

demographics exerted the same effects as on men: 

5∆
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This part of the difference turns out responsible for the largest proportion of the gender gap. 

Moreover, the estimated contribution (115%) is even larger than the predicted gender gap 

itself, indicating that the gap would be even higher if men and women only differed in their 

start-up behavior for given socio-demographic characteristics. 

– Table 5 about here – 

In a nutshell, gender differences in socio-demographics alone would be in favor of higher 

start-up rates among women, while the distribution of personality traits is less favorable for 

business start-ups among women and explains about one third of the entire gender difference. 

Differences in unobserved characteristics again work in the direction of a lower gender 

difference. Yet both behavioral effects are in favor of the observed higher start-up rate among 

men. Most substantially, men opt for a start-up more often even given identical endowments 

with human capital and related characteristics. 

 

4. Concluding Remarks 
As a stylized fact observed in many industrial countries, women start fewer businesses than 

men. The gender gap in start-up rates shows in descriptive comparisons, but also remains after 

controlling for a number of impact factors which are relevant to the individual start-up 
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decision. Our analysis based on unique large-scale individual-level data from the KfW Start-

up Monitor for Germany reveals that the gender gap is related to differences in ‘hard’ socio-

demographic characteristics—such as age, educational attainment and professional status, 

region of residence and migrational background, or household and family environment—as 

well as to different distributions of ‘soft’ personality traits—such as risk aversion, openness to 

change, persuasiveness, and need for achievement. 

More importantly, our approach assesses the relative importance of different blocks of start-

up determinants for explaining the gender gap in start-up intensity. The lion’s share of the 

observed gap is due to behavioral differences and unobserved dissimilarities beyond 

differences in observable endowments. This finding is broadly in line with those obtained by 

Minniti and Nardone (2007) and Wagner (2007) who conclude that differences in human 

capital are largely negligible for explaining the gender gap. Taking a more subtle view when 

comparing the relative importance of gender differences in socio-demographics and in 

personality traits, we find that women’s personality traits are less favorable to a start-up than 

men’s, but their human capital endowment alone would even be in favor of a higher start-up 

rate among women. 

The finding that women’s personality makes them less inclined to start-up a business may be 

judged positively insofar as entrepreneurial overconfidence (Cramerer and Lovallo, 1999, 

Köllinger et al., 2007) or unrealistic optimism (de Meza and Southey, 1996) are less prevalent 

among females, who therefore act more cautiously—and possibly more successfully in the 

long run. On the other hand, the finding is individually and socially detrimental if women’s 

personality prevents them from undertaking promising projects. 

Given the results of our study, qualificational policies targeted towards higher educational 

attainments of potential entrepreneurs alone do not suffice to increase the number of female 

business starters and to close the gender gap. Supporting women with respect to personality 

traits and perceptions relevant to the start-up decision would be at least as important. This is 

clearly a challenging task. Whether measures such as, for instance, consulting activities or 

networks of successful female entrepreneurs can achieve this goal remains to be seen. 
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Appendix A: Decomposition Analysis  
A.1 Regression Notation of Start-Up Decision 

Estimating binary choice models has become commonplace in the empirical literature. Our 

subsequent exposition of decomposition analyses uses the following notation. Consider the 

individual start-up decision 
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Given the probit assumption that the error term  is normally distributed, the parameters β of 

the conditional start-up probability  
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can be estimated via maximum likelihood. 

 

A.2 Blinder-Oaxaca-Type Decomposition 

The decompositions defined in equation (2) write: 
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respectively. In contrast to the approach pursued by Fairlie (1999, 2005), we do not focus on 

the difference in observed average probabilities )( fm YY − , but rather on the projected 

difference . The advantage of this approach is that the coefficient effect includes 

less residual noise. Even though 

)ˆˆ( fm YY −

gY  and gŶ  resulting from the probit estimation are not 

necessarily identical, their deviation is negligible for appropriate model specifications. 
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Counterfactuals are easily computed using the characteristics of one gender and the 

coefficients estimated for the other.  

 

A.3 Extended Decomposition Using Mahalanobis Distance Matching 

In addition to the classical decomposition into characteristics and coefficients effect, equation 

(3) decomposes the gender gap in estimated entrepreneurial activities into five separate 

components. 

In order to take into account the correlation between socio-demographics and personality 

traits when constructing the counterfactuals, we do not follow Fairlie (2005) but perform a 

covariate matching with respect to W  and choose the Mahalanobis metric as a distance 

measure between males’ and females’ personality traits. The Mahalanobis matching assigns to 

each women in the sample a men with similar personality traits. Thereafter, we use the socio-

demographic characteristics of the matched males and females’ personality traits for our 

decomposition of the gender gap into separate components.  

More specifically, the components introduced in equations (4) to (8) write  
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Standard errors of the estimated decomposition effects are obtained from a parametric 

bootstrap with 100 redraws from the estimated distribution of the parameters 
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Appendix B: Tables and Figures 

Table B.1: Definition of Variables  

Variable  

[number of regressors]  
Definition 

entrepreneur  dummy with 1 = persons who started (full-time or part-time) self-employment within the last 12 months 

gender [1]  dummy with 1 = female 

age [5]  dummies for age groups: 18-24, 25-34, 35-44, 45-54, 55-64 years  

education [7] 
 dummies for: no formal degree, vocational training degree (Lehrabschluss), vocational school graduation (Berufsfachschulabschluss),  

technical school graduation (Fachschule/Meisterschule), technical college degree (Fachhochschulabschluss), university degree,  
other degree (civil service education, other unspecified degrees) 

professional status [9]  dummies for: chief executive officer, executive employee, other white-collar employee, civil servant, skilled blue-collar worker,  
other blue-collar worker, self-employed, unemployed, out of labor force 

city size [5]  dummies for: up to 5,000, > 5,000–20,000, > 20,000–100,000, > 100,000–500,000, > 500,000 inhabitants  

region [1]  dummy with 1 = living in Eastern Germany  

foreigner [1]  dummy with 1 = origin in foreign country 

household size[5]  dummies for: one-/two-/three-/four-/five-person household 

head of household [1]  dummy with 1 = person running the household  

children aged 14 or under [1]  dummy with 1 = at least one child aged 14 or younger living in the household  

personality traits [8]  see Table B.2 

attitudes towards entrepreneurship [5]  see Table B.2 
 
Data source: KfW Start-up Monitor, 2007. 
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Table B.2: Personality Traits and Attitudes towards Entrepreneurship 

Item Statement Variable 

A: Personality Traits 

(1) “Financial security is of central importance to me.” risk tolerance 

(2) “I feel most comfortable if life happens in due process.“ openness 

(3) “I quickly comprehend complex or complicated issues.“ cognitive skills 

(4) “I am willing to put extraordinary efforts in my personal and professional advancement.“ need for achievement 

(5) “Awkward dispositions and personal conflicts and have a negative impact on my personal achievement potential.“ emotional stability 

(6) “Expressing my views and ideas to my environment is difficult for me.“ persuasiveness 

(7) “I often develop and implement new ideas.“ creativity 

(8) “If something goes wrong, I say to myself: ‘Now more than ever!’“ determination 

B: Attitudes towards Entrepreneurship  

(9) “Starting a business is an attractive opportunity for my personal career development.” desirability of self-employment 

(10) “Current economic and political conditions offer good opportunities for starting a business.” suitability of current economic conditions

(11) “An entrepreneur enjoys a good reputation.” reputation of entrepreneurs 

(12) “My current life circumstances are well suited for starting a business.” suitability of personal live circumstances 

(13) “I have the personal and professional skills necessary for a successful business start-up.”   entrepreneurial aptitude
 
Persons assessed the above statements on a Likert scale ranging from one (‘I fully agree’) to five (‘I fully disagree’).  
We rescaled the answers by means of linear transformation to range from 0 (minimum approval) to 100 (maximum approval of the respective notion).  
The transformation is y = (125 – 25 x) for items (1), (2), (5), and (6), and y = (– 25 + 25 x) for all other items. Data source: KfW Start-up Monitor, 2007. 
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Tables and Figures to Be Placed in the Text 
 
Figure 1: Share of Female Entrepreneurs 
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 Female entrepreneurs (total/full-time/part-time) as percentage of all entrepreneurs (total/full-time/part-time), population-weighted.  
 Data source: KfW Start-up Monitor, 2007. 
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Table 1: Characteristics of Entrepreneurs and Non-Entrepreneurs, by Gender 

   entrepreneurs  non-entrepreneurs
      (1) (2) (3) (4)  (5) (6)

  males     

       

females significance  
(1)-(2) 

 

males females significance 
(4)-(5) 

age
   18 to 24 years 19.61 15.11 *  13.19 11.64 ** 
   25 to 34 years 30.81 26.78   18.43 16.85 * 
   35 to 44 years 27.18 33.44 *  27.73 24.53 *** 
   45 to 54 years 13.41 17.93 *  22.09 25.36 *** 
   55 to 64 years 8.99   6.74   18.56 21.62 *** 
education        

       

       

   no degree 14.84 15.16   13.62 16.02 *** 
   vocational training 37.88 38.13   47.04 51.34 *** 
   vocational school   7.17   9.74     7.69 11.13 *** 
   technical school 13.22   8.15 **  13.11   6.73 *** 
   technical college 10.38 11.35     7.63   5.98 *** 
   university 14.34 14.42     7.88   6.52 ** 
   other degree   2.16   3.05     3.04   2.29 ** 
professional status 
   chief executive officer   0.56   0.06     1.18   1.07  
   executive employee 11.18   6.50 **  14.53   8.08 *** 
   other white-collar employee   9.65 23.90 ***  19.19 32.53 *** 
   civil servant   3.61   2.01     5.56   3.27 *** 
   skilled blue-collar worker   5.71   0.98 ***  16.15   2.35 *** 
   other blue-collar worker   1.97   3.06     6.39   6.34  
   self-employed 44.69 34.76 ***    9.82   3.17 *** 
   unemployed   6.59   3.57 *    9.31   7.80 ** 
   out of labor force 16.04 25.17 ***  17.87 35.38 *** 
city size  
   up to 5,000 inhabitants 12.74 20.32 ***  18.82 18.94  
   > 5,000 to 20,000 inhabitants  26.94 24.64   26.02 27.85 * 
   > 20,000 to 100,000 inhabitants 23.49 20.86   25.80 26.02  
   > 100,000 to 500,000 inhabitants 17.56 17.54   17.03 14.44 *** 
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   > 500,000 inhabitants 19.27 16.64   12.34 12.74  
region (= Eastern Germany) 19.64       

       

       
       

       

       
       
       
       

       

14.11 ** 20.82 19.82
foreign origin 12.59   8.57 *    8.41   9.09  
household size 
   one-person household 18.84 11.36 ***  21.46 13.12 *** 
   two-person household 32.35 30.69   30.59 33.94 *** 
   three-person household 20.80 25.10   21.43 24.21 *** 
   four-person household 18.81 20.74   16.13 17.78 * 
   five-person household   9.20 12.10   10.40 10.94  
running the household 45.39 76.85 *** 45.68 83.24 ***
children aged 14 or under  23.21 30.51 ** 23.08 28.14 ***
personality traits 
   risk tolerance  23.29 20.33   19.37 16.07 *** 
   openness 38.23 37.69   30.16 27.51 *** 
   cognitive skills  76.94 73.46 **  71.94 69.37 *** 
   need for achievement  86.16 77.33 ***  74.81 69.28 *** 
   emotional stability  47.28 50.76   48.88 51.52 *** 
   persuasiveness  65.43 68.15   61.06 60.59  
   creativity 69.42 68.22   57.84 55.30 *** 
   determination  75.00 77.55   73.01 74.62 *** 
attitude towards entrepreneurship 
   desirability of self-employment 71.03 68.48 40.11 28.11 ***
   suitability of economic conditions 45.31 40.73 ** 39.07 30.86 ***
   entrepreneurs’ reputation 54.71 50.73 ** 56.31 59.41 **
   suitability of personal circumstances 65.26 63.37   30.72 19.95 *** 
   entrepreneurial aptitude 
 

77.01 74.19   50.61 39.05 *** 

number of observations (min./max.) 413/429 343/368   3,004/3,084 4,037/4,131  
        
Shares in percent, population-weighted. Personality traits and attitudes: average values, population-weighted. 
Significances: Tests for equal proportions, mean-comparison tests (personality traits and attitudes). 
*,**,*** significant at 10%, 5%, 1% level. 
Data source: KfW Start-up Monitor, 2007. 
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Table 2: Determinants of the Start-Up Decision, Pooled Probit Estimations 

      (1) (2) (3) (4)

 
gender dummy 
[full sample] 

gender dummy 
[estimation sample]  

plus  
socio-demographics 

plus 
personality traits 

 dP/dX std. error dP/dX std. error  dP/dX  std. error dP/dX std. error 
gender (= female) -0.0090 ***    (0.0015)  -0.0342 *** (0.0063)  -0.0284 *** (0.0065) -0.0257 *** (0.0064)
age (ref.: 35 to 44 years)     

    
  
  
  

        
    
    

  
  
  
  

        
    
    

  
  

    
    

  
    

        
    
    
    
    

         
   

        
   18 to 24 years          0.0074 (0.0130) -0.0037 (0.0126)
   25 to 34 years          0,0286 *** (0,0043) 0,0240 *** (0,0095)
   45 to 54 years          -0,0247 *** (0.0099) -0.0213 *** (0.0084)
   55 to 64 years          -0.0483

 
*** (0.0084)

 
-0.0422 *** (0.0100)

 education (ref.: vocational training)   
   no degree          0.0148 (0.0124) 0.0112 (0.0120)
   vocational school         0.0103 (0.0137) 0.0058 (0.0130)
   technical school         0.0428 *** (0.0155) 0.0321 ** (0.0144)
   technical college         0.0645 *** (0.0151) 0.0506 *** (0.0140)
   university         0.0854 *** (0.0153) 0.0585 *** (0.0137)
   other degree         0.0860

 
*** (0.0311)

 
0.0678 *** (0.0294)

 professional status (ref.:other w.-c. empl.)   
   chief executive officer         0.0127 (0.0255) -0.0074 (0.0208)
   executive employee         0.0116 (0.0107) -0.0044 (0.0097)
   civil servant         -0.0458 ***

 
(0.0118) -0.0428 ***

 
(0.0117)

   skilled blue-collar worker         -0.0251 * (0.0131) -0.0240 * (0.0128)
   other blue-collar worker         -0.0282 * (0.0146) -0.0172 (0.0157)
   self-employed         0.0239 * (0.0150) -0.0010 (0.0127)
   unemployed         0.0986 *** (0.0195) 0.0958 *** (0.0195)
   out of labor force         0.0243

 
** (0.0106)

 
0.0251 ** (0.0107)

 city size (ref.: > 500,000 inhabitants)  
   up to 5,000 inhabitants          -0.0117 (0.0105) -0.0091 (0.0104)
   > 5,000 to 20,000 inhabitants         -0.0117 (0.0096) -0.0002 (0.0096)
   > 20,000 to 100,000 inhabitants         -0.0091 (0.0093) -0.0085 (0.0093)
   > 100,000 to 500,000 inhabitants         -0.0087 (0.0099) -0.0109 (0.0097)
region (= Eastern Germany)   -0.0233 ***

 
(0.0075) -0.0199 * (0.0074)

foreign origin          0.0120 (0.0118) 0.0186 (0.0126)
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household size (ref.: one-person household)            
    
    
    
    
    
    
  

            

  
   two-person household         0.0055 (0.0096) 0.0038 (0.0093)
   three-person household         0.0001 (0.0110) 0.0023 (0.0109)
   four-person household         0.0049 (0.0120) 0.0020 (0.0116)
   five-person household         -0.0051 (0.0136) -0.0073 (0.0131)
running the household         0.0023 (0.0077) 0.0044 (0.0076)
children aged 14 or under         0.0021 (0.0086)

 
0.0062 (0.0090)

 personality traits          
   risk tolerance             0.0047  (0.0031) 
   openness            0.0110 *** (0.0033) 
   cognitive skills             0.0015  (0.0035) 
   need for achievement             0.0185 *** (0.0041) 
   emotional stability            -0.0041  (0.0030) 
   persuasiveness            0.0053 * (0.0032) 
   creativity           0.0273 *** (0.0040) 
   determination            0.0016  (0.0033) 

  
number of observations 37,620 8,717  8,395 8,273 
observed probability 0.0212 0.0914  0.0883 0.0885 
estimated probability of reference person 

 
0.0263 0.1104  0.0798 0.0764 

pseudo R2 0.005 0.006 0.060   0.085
log likelihood -3,842.5 -2,650.9  -2,356.6 -2,264.2 
 
*,**,*** significant at 10%, 5%, 1% level, heteroscedasticity-consistent standard errors in parentheses. 
Coefficients report ceteris paribus effects of changes from 0 to 1 (dummy variables) or increases by one standard deviation (personality traits), respectively. 
The reference person has (full-sample) mean personality traits (specification (4)). 
Data source: KfW Start-up Monitor, 2007. 
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Table 3: Determinants of Start-Up Decisions, Gender-Specific Probit Estimations 

 socio-demographics  plus personality traits   
     
       

     
        

males females males females  Signif. of differences
dP/dX dP/dX dP/dX

 
dP/dX  (1)-(2) (3)-(4)

  (1)
 

(2)
 

(3)
 

(4)
 

 (5) (6)
age (ref.: 35 to 44 years) 

0.0284 *        
        

      
        
      
       
      
       

    
        

        
      
        

      
       

     
       

     
       

       
        

    
       
        
        
        

      
       
       
       

-0.0209 0.0291 * -0.0192 ** **   18 to 24 years 
(0.0180) (0.0168) (0.0190) (0.0152)

0.0449 *** 0.0077 0.0412 *** 0.0063 ** **   25 to 34 years 
(0.0140) (0.0121) (0.0141) (0.0108)
-0.0146 -0.0302 ***

 
-0.0136 -0.0238 ***   45 to 54 years 

(0.0094) (0.0120) (0.0102) (0.0108)
-0.0161 -0.0653 ***

 
-0.0124 -0.0543 *** *** ***   55 to 64 years 

(0.0102) (0.0184)
 

(0.0113)
 

(0.0166)
 education (ref.: vocational training)  

0.0233 * 0.0013 0.0200 -0.0003   no degree 
(0.0160) (0.0160) (0.0161)

 
(0.0145)

0.0091 0.0107  0.0083 0.0053   vocational school 
 (0.0167) (0.0176) (0.0179) (0.0152)

0.0225 * 0.0628 ***
 

0.0228 0.0408 **    technical school 
(0.0154) (0.0260) (0.0165) (0.0217)

0.0374 *** 0.0859 ***
 

0.0336 ** 0.0657 ***   technical college 
(0.0157) (0.0244) (0.0162) (0.0211)

0.0575 *** 0.0943 ***
 

0.0425 * 0.0642 ***   university 
(0.0172) (0.0229) (0.0162) (0.0197)

0.0675 ** 0.0844 ** 0.0703 ** 0.0527 *   other degree 
 (0.0369) (0.0438)

 
(0.0391)

 
(0.0378)

 professional status (ref.: other w.-c. empl.)  
0.0035 0.0303  -0.0112 0.0088   chief executive officer 

(0.0246) (0.0435) (0.0223) (0.0329)
0.0137 0.0082 -0.0005 -0.0055   executive employee 

(0.0121) (0.0154) (0.0116) (0.0126)
-0.0246 * -0.0572 ***

 
-0.0258 * -0.0482 ***   civil servant 

(0.0131) (0.0179) (0.0143) (0.0162)
-0.0165 -0.0445 ***

 
-0.0183 -0.0386   skilled blue-collar worker 

(0.0123) (0.0256) (0.0133) (0.0226)
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-0.0262         
        
      
        

    
       
     
       

    
        
        
        
        
   -0.0008      
        
        
        
      
       

        
        

    
       
        
      
        
      
        
      
        
        
        

        
        

    
     
     

-0.0196 -0.0246 -0.0055   other blue-collar worker  
(0.0151) (0.0211) (0.0168)

 
(0.0215)

0.0126 0.0416 * -0.0110 0.0195   self-employed 
(0.0149) (0.0259) (0.0135) (0.0207)

0.0898 *** 0.0880 ***
 

0.0909 *** 0.0803 ***   unemployed 
(0.0240) (0.0292) (0.0251)

 
(0.0277)

0.0142 0.0357 ***
 

0.0168 0.0326 ***   out of labor force 
(0.0124) (0.0157)

 
(0.0138)

 
(0.0147)

 city size (ref.: > 500,000 inhabitants)  
-0.0094 -0.0101 -0.0088 -0.0061   up to 5,000 inhabitants 

(0.0114) (0.0145) (0.0126) (0.0134)
0.0046 -0.0073 0.0059 -0.0058   > 5,000 to 20,000 inhabitants 

(0.0107) (0.0133) (0.0117) (0.0121)
-0.0007 -0.0188 -0.0162   > 20,000 to 100,000 inhabitants 

(0.0102) (0.0132) (0.0112) (0.0120)
-0.0040 -0.0129 -0.0044 -0.0149   > 100,000 to 500,000 inhabitants 

(0.0106) (0.0140) (0.0116) (0.0127)
-0.0080 -0.0356 ***

 
-0.0043 -0.0309 *** ** **region (= Eastern Germany) 

(0.0081) (0.0118) (0.0092) (0.0108)
0.0249 * -0.0070 0.0356 ** -0.0016 * *foreign origin 

(0.0156) (0.0146)
 

(0.0186)
 

(0.0138)
 household size (ref.: one-person household)  

0.0008 0.0078  -0.0038 0.0083   two-person household 
(0.0100) (0.0141) (0.0106)

 
(0.0129)

-0.0046 0.0011  -0.0069 0.0048   three-person household 
(0.0117) (0.0156) (0.0126)

 
(0.0144)

-0.0008 0.0031  -0.0081 0.0049   four-person household 
(0.0130) (0.0166) (0.0135)

 
(0.0153)

-0.0147 0.0010  -0.0211 0.0016   five-person household 
(0.0136) (0.0194) (0.0143) (0.0176)

0.0056 -0.0051 0.0034 0.0015running the household 
(0.0078) (0.0125) (0.0085) (0.0112)

0.0198 * -0.0138 0.0264 ** -0.0101 ** **children aged 14 or under 
(0.0126) (0.0102)

 
(0.0145)

 
(0.0095)

 personality traits  
 0.0078 ** 0.0005     risk tolerance 
 (0.0038)  (0.0039)  

   openness    0.0073 * 0.0120 ***    
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 (0.0039)  (0.0041)
 

 
 0.0013 0.0013     cognitive skills 
 (0.0040)  (0.0046)  
 0.0226 *** 0.0093 *  **   need for achievement 
 (0.0051)  (0.0050)

 
 

 -0.0051 -0.0026     emotional stability 
 (0.0034)  (0.0039)

 
 

 0.0011 0.0079 *     persuasiveness 
 (0.0036)  (0.0042)  
 0.0226 *** 0.0249 ***     creativity 
 (0.0046)  (0.0052)

 
 

 -0.0008 0.0048     determination 
 (0.0039)
 

 (0.0043)
 

 
 

number of observations 3,743 4,652  3,698 4,575  
observed probability 0.1082 0.0722 0.1084 0.0723    
estimated probability of reference person 0.0564 0.0777 0.0610 0.0664    
pseudo R2 0.05        

        
0.07 0.081 0.098  

log likelihood -1,216.6 -1,116.7  -1,166.0 -1,072.2
 
*,**,*** significant at 10%, 5%, 1% level, heteroscedasticity-consistent standard errors in parentheses. 
Coefficients report ceteris paribus effects of changes from 0 to 1 (dummy variables) or increases by one standard deviation (personality traits), respectively.  
The reference person has (gender-specific) mean personality traits (specifications (3) and (4)). 
Data source: KfW Start-up Monitor, 2007. 
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Table 4: Decomposition Analysis I: Characteristics and Coefficients Effects 

 (A) 
only socio-demographics 

(B) 
including personality traits 

    
Predicted start-up propensity 

 
    

males 0.1083  
   

   
    

     
    

0.1085
females 0.0722 0.0723
difference 0.0360 0.0362

 
Counterfactual situation: equation
 

(A4) (A5) (A4) (A5)

characteristics effect  
 

0.0006 0.0040 0.0079 0.0039 
(0.0053)    

     
     

  
     

(0.0045) (0.0052) (0.0043)
1.7% 11.1% 21.9% 10.8%

coefficients effect 0.0355 0.0320 0.0282 0.0323 
(0.0082) (0.0080) (0.0074) (0.0076)
98.3% 88.9% 78.1% 89.2%

 
Bootstrap standard errors (100 replications) in parentheses. 
Data source: KfW Start-up Monitor, 2007. 
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Table 5: Decomposition Analysis II: Relative Importance of Socio-Economics, Personality Traits, and a Base Effect 

Gender Difference Characteristics Effect Base Effect Coefficients Effect 
 

fYmY ˆˆ −  
Socio-demographics 

1∆  
Personality 

2∆  
 
3∆  

Personality 
4∆  

Socio-demographics 
5∆  

0.0362      -0.0070 0.0108 -0.0195 0.0103 0.0415
      

      
(0.0044) (0.0018) (0.0367) (0.0296) (0.0243)

100.0% -19.3% 29.9% -53.9% 28.4% 114.8%
Results of the preferred model with socio-demographics and personality traits. 
Bootstrap standard errors (100 replications). 
Data source: KfW Start-up Monitor, 2007. 
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