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Abstract

This study examines the gender gap in start-up activities to determine
whether it is family status or employment status that is responsible for the
observed gender gap. We consider independent entrepreneurship and in-
trapreneurship as two different start-up modes: while intrapreneurship is con-
ducted within an established organization, independent entrepreneurship is
solely an independent activity. This study focuses on this fundamental dis-
tinction to identify the parameters of our empirical model. Using nationally
representative U.S. data, we find that the effects of being a part-time worker
on the likelihood of becoming an independent entrepreneur differ across gen-
ders. The obtained results suggest similar findings for intrapreneurship, but
in opposite directions. Furthermore, our decomposition results suggest that
for both independent entrepreneurship and intrapreneurship, the gender dif-
ferences in the employment-related variables are more significant than those
in the family-related variables in affecting the observed gender gap negatively
(for independent entrepreneurship) or positively (for intrapreneurship).
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1 Introduction

Entrepreneurship is often promoted as an opportunity for women to improve their

working lives, which might not be easily achieved in the labor market. For instance,

the Small Business Administration (SBA) in the U.S. has an Office of Women’s

Business Ownership to promote women entrepreneurs.1 There are several reasons

for this. First, women may encounter the proverbial glass ceiling in the workplace

(e.g. Cotter et al. 2001; Elliott and Smith 2004). In addition, it is also known

that women experience wage gaps relative to men (e.g. Blau and Kahn 2006; Fotin

2008). At the same time, intrapreneurship, which is essentially “entrepreneurship

within an existing organization” (Antoncic 2007, p.310), also provides women with

opportunities to engage in a start-up activity.2 It is increasingly recognized as being

equally important as traditional entrepreneurship since it is crucial to the established

firm’s growth and profitability.3

However, in the data we use for this study (see Section 3 below for details),

women are underrepresented in both modes of start-up activity. They represent 36%

of nascent entrepreneurs and 30% of nascent intrapreneurs—far less than 50%—and

these gender differences are statistically significant when compared to the group of

uninvolved employees (see Table 2 below). What are the factors responsible for

this gender gap in start-up activities? While gender differences in independent en-

trepreneurship have been studies extensively (see the next section), there are far

fewer insights when the concept of entrepreneurship is broadened to include in-

trapreneurship as well. In this paper, we examine how gender leads to differences in

the determinants of intrapreneurship as well as those of independent entrepreneur-

ship. Throughout this paper, “entrepreneurship” and “intrapreneurship” are con-

1See https://www.sba.gov/offices/headquarters/wbo (accessed: May 2016).
2Parker (2009, p.31) also states that “[d]ependent spinoffs are ventures formed in collabora-

tion with an incumbent firm (sometimes termed ‘intrapreneurship’), whereas independent spin-
offs are pursued entirely separately from an incumbent (‘entrepreneurship’).” Intrapreneurship
is sometimes called “corporate entrepreneurship.” In this study, we use “intrapreneurship” and
“intrapreneurs” throughout because we do not view intrapreneurship as specific to corporations.

3See, e.g., Miller (1983), Pinchot (1985), Rule and Irwin (1988), Hisrich (1990), Covin and
Slevin (1991), Lumpkin and Dess (1996), Morris and Sexton (1996), Antoncic and Hisrich (2001),
Antoncic and Hisrich (2003), Antoncic (2007), Hellmann (2007), and Baruah and Ward (2015).
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sidered as two mutually exclusive alternatives, and we use “entrepreneurship” and

“independent entrepreneurship” interchangeably.

Our main findings are summarized as follows. First, we find that women are less

likely to choose entrepreneurship presumably because of their aversion to risk, the

existence of credit constraints or discrimination. Furthermore, marriage, children,

and family size have additional positive effects on women’s entrepreneurship. How-

ever, part-time work has additional negative effects. We also find that women are

less likely to become intrapreneurs. The presence of children has additional negative

effects on intrapreneurship for women, suggesting that intrapreneurship may deprive

women of time flexibility. We also find that part-time work is not so disadvantageous

for women to become an intrapreneur. Next, we find that the counterfactual rate

of independent entrepreneurship by women, who acquire the same (in the distribu-

tional sense) observed characteristics as men, is lower than the actual rate of men’s

independent entrepreneurship. Similarly, the counterfactual rate of intrapreneurship

by women, who have the same characteristics as men, is also lower than the actual

rate of men’s intrapreneurship. These two results suggest that women may be in

a disadvantageous position when becoming an independent entrepreneur or an in-

trapreneur. Lastly, our decomposition results suggest that for both entrepreneurship

and intrapreneurship, the gender differences in the employment-related variables are

more significant than those in the family-related variables in affecting the observed

gender gap negatively (for entrepreneurship) or positively (for intrapreneurship).

This paper uses Parker’s (2011) definition of (nascent) intrapreneurs: intrapreneurs

are those considering starting a business for their employer. In our conceptual frame-

work presented below, an individual first chooses whether to work independently.

If he or she does, he or she is called an independent entrepreneur. Independent

entrepreneurship here is a broad concept: it includes both self-employment and

business ownership. If the individual does not choose to be an independent en-

trepreneur, he or she may become an intrapreneur.4 To formalize this conceptual

4In this study, we do not describe the details of this organizational decision process. In the
conceptual framework proposed in Subsection 4.1 below, we assume that an individual chooses
one of the three alternatives that give him/her the best utility. If an individual who wants to be
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framework, we employ an empirical model, in which the structure of these two se-

lections is considered, and estimate it by using an individual-level survey that is

nationally representative of the United States (Panel Study of Entrepreneurial Dy-

namics, II, or PSED II). Our empirical model of “double selection” is essentially

a bivariate probit with the structure of sample selection as explained above. It is

superior to a nested or multinomial logit model because the unobserved variable

in the selection of entrepreneurship and intrapreneurship is found to be negatively

correlated and statistically significant.5 We can deal with such an asymmetrical

relationship in the triangularity of entrepreneurship, intrapreneurship, and other

(i.e., not being involved in a start-up); this cannot be accommodated in a nested or

multinomial logit model.

In this study, we stress the fundamental difference between entrepreneurship

as an outside-organization activity and intrapreneurship as a within-organization

activity. In conceptual frameworks of existing studies, such as those by Parker

(2011), Tietz and Parker (2012), and Martiarena (2013), an individual first chooses

whether to engage in a start-up activity and then conditional on the choice of start-

up activity, he or she becomes either an entrepreneur or an intrapreneur (Parker

2011; Tietz and Parker 2012), or is indifferent to the two alternatives (Martiarrena

2013). Thus, in these frameworks, individuals do not fundamentally distinguish

between entrepreneurship and intrapreneurship: in the former case, a distinction is

made based on whether an individual has a start-up plan in mind; in the latter, no

special distinction is made among the three alternatives.

However, a decision on whether to work independently, and thus whether to

be able to access capital and take risks, would be as important as whether to en-

an intrapreneur cannot become one because of limited capacities, he/she does not always choose
the best alternative. We do not model such frictions mainly because of data limitations. In some
cases, an employee may be “ordered” to be an intrapreneur within a company against his/her will.
However, De Clercq et al. (2011) argue that being selected as an intrapreneur is usually financially
rewarding. Thus, we would not lose much validity even if we assume that an individual chooses
the alternative that gives him/her the highest level of utility.

5See Bethlehem et al. (2011) for an argument of why the bivariate probit model with sample
selection (“double selection”) is better than other models such as, the multinomial logit, nested
logit, and multilevel models.

3



gage in a start-up activity. Therefore, in this paper, we view entrepreneurship and

intrapreneurship as economically two different start-up modes. In particular, we

note that many empirical studies find that credit matters significantly to the indi-

vidual’s decision to become involved in independent entrepreneurship.6 Thus, an

important economic distinction between entrepreneurship and intrapreneurship lies

in the difference in access to capital and risk-taking. In independent entrepreneur-

ship, entrepreneurs need to raise capital by themselves, and are fully responsible for

failures, whereas in intrapreneurship, almost all the financial burden is on estab-

lished organizations.7 As Knight (1921, p.299) claims, “the entrepreneur ... takes

over all the uncertainty of the business along with control over it.” Not only does

this economic difference motivate our empirical model, it also plays an important

role in identifying its parameters (see Subsection 4.1 below).

In contrast, a distinction is made between start-up activities (including both

independent entrepreneurship and intrapreneurship) and doing something else (in-

cluding unemployment) in Parker’s (2011) conceptual framework. Parker (2011)

argues that this decision is affected by family status. This is because start-up activ-

ities are presumably more intensive, and thus an individual would care about his or

her family status when choosing whether to work for a start-up. However, once he

or she decides to involve in a start-up activity, family status no longer matters to

the choice of independent entrepreneurship or intrapreneurship. Parker (2011) uses

this feature to identify his empirical model. Unfortunately, because of this iden-

tification strategy, one cannot use Parker’s (2011) framework to study how family

status is related to the two start-up modes independently. In contrast, our concep-

tual framework not only reflects the importance of the economic distinction between

entrepreneurship and intrapreneurship, but also has a methodological advantage in

6See, e.g., Evans and Leighton (1989a, b), Evans and Jovanovic (1989), Holtz-Eakin et al.
(1994a, b), Hamilton (2000), Parker (2000), Kawaguchi (2003), Hurst and Lusardi (2004), Kan
and Tsai (2006), Buera (2009), Mondragón-Vélez (2009), Malchow-Møller et al. (2010), Fairlie
and Krashinsky (2012), and McCann and Folta (2012). Rybczynski (2009) examines an issue
similar to the one central to this study and finds that a gender gap in self-employment earnings
can mostly be ascribed to liquidity constraints.

7However, this is not to say that intrapreneurs are not incentivized; if they fail, it becomes
difficult for them to be promoted or rewarded financially.
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empirically examining the gender gap in start-up activities because family status

should presumably not be ignored to study this issue.

However, our conceptual framework is not a panacea. To estimate our empirical

model, individuals in the second stage, who are either intrapreneurs or employees,

must have the same covariates. As explained in Subsection 3.1 below, PSED II

consists of two parts: the initial screening process and the follow-up. The follow-up

part of PSED II has detailed information, such as Parker’s (2011) “employer size,”

on entrepreneurs and intrapreneurs. The disadvantage of employing our conceptual

framework is that we are not able to use the follow-up part of PSED II to include

a richer set of covariates than the initial screening process has.8 Thus, we focus on

the decisions by those who are currently employed, and thus, the non-employed is

excluded from our sample, whereas in Parker’s (2011) framework it is possible to

include non-employed individuals in the initial stage. However, we recognize the

importance of controlling for the size of the organization that the individual works

for. To do so, we match the March 2005 version of the Current Population Survey

(CPS) with PSED II because it has information on firm size for each individual who

is currently employed. In short, Parker’s (2011) conceptual framework and ours

complement each other, and the latter reflects our interest in the gender gap in the

two modes of start-up activity.

The rest of the paper is organized as follows. Section 2 presents our hypotheses

by discussing existing studies that are most closely related to our study. After de-

scribing the data used for this study in Section 3, we present the empirical analysis

in Section 4. We not only provide parameter estimates of the alternative specifi-

cations but also compute the actual and counterfactual probabilities of becoming

an entrepreneur or intrapreneur, and show the decomposition results for gender

differences. Section 5 concludes the paper.

8However, it is possible to use the follow-up part for the purpose of identifying who actually
started a business after statement in the initial screening process. Our main results do not change
significantly even if we use the follow-up part. The details are available upon request.
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2 Related literature and hypothesis building

We aim to contribute to the understanding of gender differences in start-up ac-

tivities by broadening the concept of start-up to include intrapreneurship as well.

As such, this paper lies at the intersection of the two strands of the literature:

(i) gender differences in (independent) entrepreneurship and (ii) how (independent)

entrepreneurship and intrapreneurship differ.9,10

To the best of our knowledge, Kacperczyk (2015) is the only study lying at

this intersection to examine the gender gap in entrepreneurship in a broader con-

text that includes corporate entrepreneurship as an entrepreneurial activity as well.

Using detailed data from 1980 to 2005 of fund managers in the mutual funds indus-

try, Kacperczyk (2015) finds that women are more likely to pursue intrapreneurship

than start-up entrepreneurship because they can make use of maternity benefits,

such as maternity leave, within the firm, while being rewarded fincially at the same

time. This balance may not be easily attained when women pursue start-up en-

trepreneurship. However, Kacperczyk (2015) does not support the presumption

that gender differences in risk-taking behavior cause the observed gender gap in

entrepreneurial activities. In contrast, this paper, by using nationally representa-

tive data and additional information to control for firm size, suggests that women

would find it more difficult to become intrapreneurs than independent entrepreneurs,

implying that women, on average, may be facing more solid “ceilings” within estab-

lished organizations than in the marketplace. In addition, women who work in the

financial industry may be relatively homogenous in terms of attitudes toward risk,

as evidenced by Johnson and Powell (1994), who find that gender differences with

9In a different vein, Moriano et al. (2014) examine how managerial leadership styles affect in-
trapreneurial behavior and find that transformative leadership—in which, e.g., a mission is shared,
mentoring is provided, and innovative thinking is encouraged—is more effective to intrapreneur-
ship than transactional leadership—in which, e.g., employees are extrinsically incentivized, and job
scopes are predetermined. See Honig (2001), Monsen et al. (2010), and Zhang and Bartol (2010)
for other psychological studies of intrapreneurship.

10For other studies that compare different groups of start-up participants, see Sardy and Alon
(2007) on franchise and nascent entrepreneurs, Renko (2013) on social and conventional en-
trepreneurs, Kim et al. (2015) on leisure-based and conventional entrepreneurs, and Parker (2014)
on serial and portfolio entrepreneurs.

6



respect to risk attitudes are quite small in the managerial subsample, whereas in

the non-managerial subsample, women show more risk aversion than men.

To consider how gender differences matter to entrepreneurship and intrapreneur-

ship, racall first that entrepreneurship presumably entails risk/uncertainty, as ex-

plained in the Introduction.11 This idea is seen in existing empirical studies showing

that individuals with lower risk aversion are more likely to become entrepreneurs

(e.g. Ekelund et al. 2005; Caliendo et al. 2009; Ahn 2010; Caliendo et al. 2015). In

relation to our interest in both entrepreneurship and intrapreneurship, Douglas and

Fitzsimmon (2013) and Martiarena (2013) find that intrapreneurs are more risk-

averse than entrepreneurs. As for the relationship between risk aversion and gender,

existing studies in experimental economics have repeatedly found strong evidence

that, controlling for other demographic characteristics such as age, educational at-

tainment, occupation, and cultural background, women are on average more risk

averse than men both in the laboratory (usually, in the context of lottery choices)

and in the field (usually, in the context of investment decisions).12

At the same time, however, entrepreneurship can give women greater autonomy,

and this especially benefits them, depending on their family structure (e.g. Lombard

2001; Edwards and Field-Hendrey 2002). The studies by Macpherson (1988) and

Carr (1996) are among the first to put forth the view that women with children favor

self-employment owing to the flexibility with respect to time management that it

offers. Hundley (2000) also finds that in the self-employment sector, the gender

gap in earnings is more sensitive to family structure. In particular, self-employed

women with children spend significantly less work time than those without children.

On the other hand, Wellington (2006) finds that married women with more family

workload are more likely to choose self-employment. This tendency is stronger for

more educated women. Furthermore, using data from several European countries,

11In this paper, we do not distinguish between risk aversion and uncertainty aversion, as opposed
to Knight’s (1921) emphasis on this distinction. Skeptical views toward Knight’s (1921) distinction
can be found in, e.g., Schultz (1980), LeRoy and Singell (1987), Demsetz (1988), and Runde (1998).

12Croson and Gneezy (2009) point out the following three reasons for these gender differences: (i)
emotions (according to psychological studies, women react to uncertain situations more emotionally
and fear adverse outcomes more than men do), (ii) overconfidence (men are more overconfident
than women), and (iii) perception of risk as challenges or threats.
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Noseleit (2014) finds that the presence of children raises the women’s probability

of becoming self-employed, and establishes the causal relationship for this; self-

employment per se does not raise fertility. Patrick et al. (2016), using detailed

data on demographics from U.S. metropolitan areas from 1994 to 2008, also find

that household workload owing to the presence of children is positively associated

with the rate of self-employment for married women. In contrast, Taniguchi (2002)

does not find a clear effect of children on women’s self-employment. Similarly, using

U.K. data, Saridakis et al. (2014) find that household variables are less significant

than economic environments for both men and women in explaining self-employment

choices. This finding holds in both the short-run and long-run trends.

Thus, there would be several countervailing factors working as determinants of

independent entrepreneurship by women. Indeed, Fossen (2012) finds that only a

tiny portion of women’s lower rate of entrepreneurial entry is explained by their

higher risk aversion, suggesting various types of discrimination toward women en-

trepreneurs may be the reason. We therefore establish the following hypothesis on

the relationship between gender and independent entrepreneurship.

Hypothesis 1a Women are more likely to become entrepreneurs than men

are if they highly value the greater autonomy and flexibility that entrepreneurship

offers. They are less likely to become entrepreneurs if they strongly avoid the

greater risk that entrepreneurship entails or if they face more severe challenges that

make it difficult for them to become entrepreneurs, such as credit constraints or

discrimination.

In contrast, less complex factors would be involved in the lower rate of women’s

intrapreneurship. It is, more or less, a result of an internal process of organization,

and we expect that women are less likely to become intrapreneurs. This is because,

first, it may still entail greater uncertainty than wage work does. More importantly,

intrapreneurship might require individuals to devote much time to it. This effect

might be stronger for women with children than for men with children. In relation

to this point, Becker (1985) argues that married women invest less in their human
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capital than married men do even when they work for the same number of hours,

because women are mainly responsible for childcare and other household activities.

Furthermore, women may be treated unequally in the workplace, as discussed in

the first paragraph of the Introduction. It may also be that men are in a more

advantageous position for intrapreneurship. Indeed, employers and co-workers may

discriminate against women employees (e.g. Becker 1957). Employers may also

have prejudices against female workers that they are less capable or less reliable on

average than male workers (e.g. Phelps 1972). For all these reasons, we have the

following hypothesis on the relationship between gender and intrapreneurship.

Hypothesis 1b Women are less likely to become intrapreneurs than men are.

Based on the argument above, we also presume that entrepreneurship and in-

trapreneurship may mean different things for married individuals with children,

establishing the following hypotheses.

Hypothesis 2a Women with children are more likely to choose entrepreneur-

ship than their male counterparts.

Hypothesis 2b In contrast, women with children are less likely to be an in-

trapreneur than their male counterparts.

Finally, we also examine whether part-time work has different meanings across

genders.

Hypothesis 3a Female part-time workers aremore likely to choose entrepreneur-

ship than their male counterparts.

Hypothesis 3b In contrast, female full-time workers are less likely to be an

intrapreneur than their male counterparts.

To conclude this section, one can think of the two selection problems as in-

terrelated. In the empirical model presented below, we consider this possibility by
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allowing correlation between unobserved factors in the choice of entrepreneurship

and in the choice of intrapreneurship. These unobserved factors would conceivably

be related to “entrepreneurial skills/talents” (Lucas 1978) in general.

3 Data

3.1 Sample construction

The data for this study is constructed from the Panel Study of Entrepreneurial

Dynamics II (PSED II), provided by the Survey Research Center at the University

of Michigan.13 PSED II intends to be nationally representative as a longitudinal

dataset that comprises individuals in the process of business formation (i.e., nascent

entrepreneurs), and is an improved version of PSED I. From September 2005 to

February 2006, an initial screening was conducted to identify a cohort, and in total,

31,845 individuals were selected as a nationally representative sample of the U.S.

population. Their age is recorded as a categorical variable, ranging from “18 to

20” and “75 and up”. Then, follow-up interviews were conducted for these nascent

entrepreneurs once a year until 2010. Thus, in total, there were six waves: 2005,

2006, 2007, 2008, 2009, and 2010.

For our empirical analysis, we use data from the initial screening process in

PSED II.” Originally, it had 31,845 individuals, including those who are currently

business owners (that is, those who answer “yes” to the question, “Are you, alone

or with others, currently the owner of a business you help manage, including self-

employment or selling any goods or services to others?” (QFF1c)). They represent

14.4% of the total or 4,573 individuals. Because our conceptual framework (pre-

sented in the next section) targets those who are currently working for an estab-

lished organization, we exclude current business owners, other races than Blacks,

Hispanics, and Whites, retirees, and the non-employed. That leaves us with 13,724

individuals. To help us define nascent entrepreneurs and nascent intrapreneurs, we

13PSED II is freely downloadable at http://www.psed.isr.umich.edu/. For general references for
PSED II, see Reynolds and Curtin (2009), Davidsson and Gordon (2012), and Gartner and Shaver
(2012).
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use the following two questions:

1. “Are you, alone or with others, currently trying to start a new business, includ-

ing any self-employment or selling any goods or services to others?” (QFF1a)

2. “Are you, alone or with others, currently trying to start a new business or a

new venture for your employer, an effort that is part of your normal work?”

(QFF1b)

If a respondent answers “yes” to QFF1a and “no” to QFF1b, then he is deemed

a nascent entrepreneur (see Table 1). Nascent intrapreneurs are those who answer

“yes” to QFF1b. If a respondent answers “no” to both questions, he is neither

a nascent entrepreneur nor an intrapreneur. Thus, we have three categories: (i) a

nascent entrepreneur (631 individuals), (ii) a nascent intrapreneur (622 individuals),

and (iii) not involved in a start-up (12,471 individuals).

[Table 1]

Furthermore, among these nascent entrepreneurs, only those who answer pos-

itively to the following two questions are deemed real nascent entrepreneurs : (i)

“Over the past 12 months, have you done anything to help start a new business,

such as looking for equipment or a location, organizing a start-up team, working

on a business plan, beginning to save money, or any other activity that would help

launch a business?” (QFF2) and (ii) “Will you personally own all, part, or none of

this new business?” (QFF3). The number of nascent entrepreneurs is 380. The rest

(251 individuals) are categorized as not being involved in a start-up.

Next, among those initially categorized as potential intrapreneurs, only those

who answer positively to QFF2 above are deemed real nascent intrapreneurs. They

do not necessarily have to own a part of the new business. The number of such indi-

viduals is 370 and the rest (252 individuals) are categorized as not being not involved

in a start-up. Unfortunately, in the screening process to determine nascent business

starters (entrepreneurs in PSEDII language), information on work experience is not
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collected. Thus, age is interpreted as a rough measure of work experience. As for

household income, we transform categorical values into continuous values, ranging

from $10,000 to $125,000. We then take the logarithm of these values.14

PSED II also misses the size of the firm for which an individual works. This

is important because the meaning of intrapreneurship would vary across firm sizes.

Thus, we use the method of propensity score matching to merge the data with

the March 2005 version of the Current Population Survey (CPS) to add these two

variables to our constructed sample.15 We also add another important piece of

information, which is whether the respondent is U.S. born. This is because, race,

which would presumably be an important factor in the context of entrepreneurship

and intrapreneurship, would matter differently if we do or do not control for whether

English is the individual’s first language. As a result of this merger, the sample size

for estimation is 11,113, with 322 independent entrepreneurs, 311 intrapreneurs, and

10,480 individuals who are involved in neither activity.

3.2 Summary statistics

Table 2 shows the summary statistics of all 11,113 individuals in the entire sample

for each (exclusive) occupational mode. All variables are dummy variables (taking

0 or 1) except “household size” and “income” (as well as “unemployment rate”,

“homestead exemption”, “median home price,” and three tax rates; we will explain

these variables when we discuss identification of our model in the next section). As

explained above, age is used as a categorical variable in the original screening part

of PSED II, and its categorization is arranged in the same manner as Parker (2011).

[Table 2]

Notably, when compared with the uninvolved individuals, the ratios of women

are significantly smaller for both the entrepreneurship and intrapreneurship groups.
14More specifically, these values take $10,000, $20,000, $27,500, $32,500, $37,500, $45,000,

$55,000, $67,500, $87,500 and $125,000.
15This method of ‘data fusion’ is justifiably strengthened by the fact that PSED II

uses the 2005 March CPS to compute the weight variable, “WT SCRN” (see page 2 of
http://www.psed.isr.umich.edu/psed/download node/157).
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As for family variables, the number of household members is the highest for the

entrepreneurship and intrapreneurship groups. The ratio of child presence (under

age 11) is also higher in the entrepreneurship and intrapreneurship groups. The

ratio of married individuals is the highest and the family size is the lowest in the

no-involvement group. The mean income is the highest among nascent intrapreneurs

($67,030), followed by non business starters ($65,810) and the nascent entrepreneurs

($65,330). This may be consistent with Hamilton’s (2000) finding that suggests the

importance of nonpecuniary benefits from independent entrepreneurship. Further-

more, this seems to support our hypotheses (1a) and (1b); individuals may be re-

quired to devote much time to intrapreneurship. As a result, married women with

children may not favor intrapreneurship, while male counterparts do not. Regarding

work status, the ratio of full-time workers is higher for the intrapreneurship group.

Interestingly, in each group, 30%–35% work for organizations of less than 25 work-

ers, and another 35–40% work for organizations of 1,000 workers or more. Note also

that 40–50% work for organizations of 100 workers or less in each group.

Next, the ratios of black individuals are higher in the entrepreneurship and

intrapreneurship groups than in the no-involvement group. This is also true for

Hispanic individuals. In the no-involvement group, 36% are aged 18 to 34, whereas

43% of the nascent entrepreneurs and 49% of the nascent intrapreneurs are 18 to 34

years old. On the other hand, 14% of those not engaged in start-up activities are aged

55 or older, whereas the percentages are 7% for the entrepreneurs and 7% for the

intrapreneurs. These numbers imply that the groups of business starters consist of

younger individuals. Regarding education, the ratio of individuals with some college

education is particularly high for entrepreneurship. Both in the uninvolved and

the intrapreneurship groups, college graduates (including those with postgraduate

degrees) account for about 40%. This percentage is slightly lower for entrepreneurs.

To look at our estimation sample from a viewpoint of gender, Table 3 presents

the means of variables for each gender.16 The average household income of male

interviewees ($68,000) is higher than that of female interviewees ($63,700). While

16The reason for statistical significances in the age groups would be ascribed to the fact that on
average women live longer than men do.
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the ratios of male entrepreneurship is higher than that of female (4.1% and 2.3%

respectively), the ratio of male intrapreneurship (4.5%) is higher than that of female

intrapreneurship (1.9%). The ratio of women working part-time (22%) is much

higher than that of men (12%). It is also observed that women tend to work for a

middle-sized firm. Finally, the ratio of women with a college degree or more among

all women (43%) is higher than the corresponding ratio for men (37%).

[Table 3]

4 Empirical analysis

In this section, we first explain our bivariate probit model with sample selection.

Then, we show the estimates of the model with different specifications. Finally,

we show decomposition results to argue how much gender differences matter to the

choices of entrepreneurship and intrapreneurship, with focus on one’s family and

employment status.

4.1 Estimates of the bivariate probit model with sample
selection

We now propose and estimate a sample selection model based on the following

conceptual framework. First, an individual chooses whether to work independently.

If he chooses this option, he is called an entrepreneur.17 If he does not become an

entrepreneur, then he chooses whether to become an intrapreneur. The individual

chooses one of the three alternatives that gives him the best utility (see Footnote 4

above).

More formally, let di ∈ {0, 1}, where di = 1 indicates individual i choosing to opt

out from working independently, and di = 0 indicates i becoming an entrepreneur,

and let li ∈ {0, 1} denote whether individual i, conditional on di = 1, becomes an

17In line with our conceptual framework described here, our empirical analysis does not make a
distinction between the self-employed and business owners, and treats them as entrepreneurs. In
addition, the qualification “nascent” is dropped for simpler expressions.
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intrapreneur (li = 1) or not (li = 0). If individual i chooses di = 0, then his utility

is written as
ui = α0 + α1femalei + x′

iα+ ϵ1i, (1)

where femalei is a dummy variable that indicates individual i’s gender, and xi

and ϵ1i include other control variables and all unobservable factors, respectively.

Similarly, individual i’s utility as an intrapreneur is written as

vi = β0 + β1femalei + z′iβ + ϵ2i, (2)

where zi indicates control variables, and ϵ2i collects all unobserved factors, while

he obtains (normalized) zero utility from li = 0. Thus, individual i, conditional on

di = 1, becomes an intrapreneur (i.e., li = 1) if and only if vi ≥ 0. Knowing this

order structure, individual i first chooses entrepreneurship (i.e., di = 0) if and only

if ui ≥ vi.

For identification of the parameters, it must be that xi ̸= zi (i.e., the exclu-

sion restriction). In this study, we assume that zi ⊂ xi and that (xi − zi) contains

variables that are considered related to individual i’s personal wealth. In particular,

“bankruptcy exemption in 2005” and “median home value in 2005” are included

in (xi − zi). These two variables vary across states, and are assumed to provide

exogenous variations. The existing studies stress that capital constraints would pre-

vent potential entrepreneurs from start-up activities.18 However, capital constraints

would be much less relevant when an individual does not work independently. This

is the economic justification for excluding these two variables from zi. Additionally,

we also include the 2005 annually averaged state-specific unemployment rate, as

well as taxes for individual income, corporate income, and sales. See Appendix 1

for more details on these variables.19

We further assume that (ϵ1i, ϵ2i) is distributed identically and independently

18See the references in Footnote 6 above, as well as, e.g., Fan and White (2003), Berkowitz
and White (2004), Paik (2013), Rohlin and Ross (2016), and Cerqueiro and Penas (2014) for
bankruptcy exemption and entrepreneurship, and Blanchflower and Oswald (1998), Taylor (2001),
Schmalz et al. (2013), and Adlino et al. (2015) for housing and entrepreneurship.

19This additional state-level information was merged with the original PSED II at
the Institute of Social Research, University of Michigan, as per our request. See
http://www.psed.isr.umich.edu/psed/home for a procedure (accessed: May 2016).
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across individuals, and is independent of (femalei, xi) and (femalei, zi).
20 The

distribution is bivariate normal with mean (0, 0), and we allow for correlation be-

tween ϵ1i and ϵ2i, with the correlation coefficient denoted by ρ. The parameters of

Eqs (1) and (2) are jointly estimated by the maximum likelihood method.

4.1.1 Selection of entrepreneurship (Eq. (1))

The estimation results of Eq. (1) are presented in Table 4. These are average (for dis-

crete variables) and marginal (for continuous variables) effects (Table 15 in Appendix

2 shows the parameter estimates). We consider five specifications. In Specification

1, no interactions of gender with other variables are considered. In Specification 2,

we consider interactions of gender with family-related variables (marriage, children,

and size). Specification 3 has interacteractions of gender with employment-related

variables (work status and firm size), and Specification 4 considers both types of

interactions. Finally, interactions with education are considered in Specification 5.

Note that, by construction, positive signs of coefficients mean negative effects on

entrepreneurship, and vice versa.

[Tables 4 and 5]

First, Specification 1 shows that the effect of being a woman is positive with 1%

statistical significance, meaning that women are, ceteris paribus, less likely to be-

come entrepreneurs. This result supports the idea in Hypothesis 1a that women are

eager to avoid entrepreneurial risk or face more severe credit constraints or discrim-

ination. In other words, the benefits from autonomy and flexibility do not outweigh

these costs and inefficiency losses. This part is statistically significant for all of the

other four specifications. In contrast with our prior expectation, family size and

the presence of children have no such statistically significant effects, although, as

20We do not use household income as an explanatory variable in fear of its possible correlation
with ϵ1i or ϵ2i. Furthermore, to consider possible correlations between the covariates and the
unobservables, we also conduct a propensity score matching estimation of equations (1) and (2).
Overall, the results do not change substantially. Estimation results are available upon request.
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expected, they have positive effects entrepreneurship in all of the specifications.21

Marriage, in contrast, has negative effects, and in Specifications 2 and 4, the effect

is statistically significant. Regarding employment-related variables, the size of the

firm that the individual currently works for has no statistically significant effects.

In Specifications 1, 2, and 5, where no interactions of gender with firm size are

considered, it is observed that being in a large firm has a stronger positive effect

on entrepreneurship than being in a small firm. Being a part-time emloyee also

has a positive effect, and except in Specification 2, the effect is statistically signif-

icant. Generally, this suggests that part-time employees are more likely to pursue

entrepreneurship than are full-time employees.22

Now, turning our attention to interactions of gender with family and employ-

ment variables, we find that the presence of children has additional positive effects

for women (Specifications 2 and 4), although the effect is not statistically signifi-

cant. Thus, Hypothesis 2a is weakly supported, and this result is in accordance with

Noseleit’s (2014) study, which finds that having a child raises women’s probability

of becoming self-employed.23 Marriage and family size also have additional positive

effects for women. This is consistent with the findings of Patrick et al. (2016) that

married and unmarried women have heterogenous preferences for self-employment.

It may be the case that married women have access to greater wealth because of their

husbands’ income/wealth. Regarding employment-related variables, being a part-

time employee has a negative effect on entrepreneurship for women (Specifications 3

and 4), offsetting the positive effect of part-time work alone. Thus, Hypothesis 3a is

not supported. This suggests that the meaning of part-time work may differ across

genders: men may work part-time to prepare for entrepreneurship, whereas this may

not be the case for women. It is also observed that women who work for a large

21We also considered information on the presence of pre-school children. However, it did not
yield significant results.

22This issue would be futher pursued if a measure of voluntary part-time work is available. We
thank Kate Rybczynski for pointing this out.

23Rybczynski (2015), using Canadian data, arrives at a similar conclustion, namely, that the
number of children negatively affects the continuation of women’s self-employment. See also Oka-
muro and Ikeuchi (2012) for a study of the relationship between women’s self-employment and
work-life balance.
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firm have an additional positive effect on the choice of entrepreneurship, although

the effect is not statistically significant.

Interestingly, Specification 5 in Table 4 shows that for women, education works

positively for entrepreneurship (and the effects are all statistically significant), whereas

the opposite is true for men. This result is consistent with, among others, Macpher-

son (1988), Evans and Leighton (1989a, b), Devine (1994), Bates (1995), and Carr

(1996). This finding might indicate that women may be at a disadvantage in

their workplace, and therefore, that education may help them try independent en-

trepreneurship.

Regarding other control variables, first, black individuals are more likely to

pursue entrepreneurship, whereas individuals who were born outside the U.S. are

less likely to do so. Next, middle-aged individuals are more likely to become en-

trepreneurs. The relationship between age and entrepreneurship is known as an

inverse U-shape (e.g. Lévesque and Minniti 2006; Kautonen et al. 2014). Here,

too, we find an inverse U-shaped relationship, as seen in Table 4: starting from

“age 18 to 24” (the baseline is “age 55 or higher”), the highest absolute value of

the coefficient is achieved at “age 35 to 44,” and a lower value is observed for “age

45 to 54” in each specification. The effect of internet use works positively for en-

trepreneurship in all the specifications, with 1% statistical significance. This finding

is consistent with Fairlie (2006), who argues that computer use is positively related

to entrepreneurship not only for those who work in the IT industry but also for

others in general. The effects of homestead exemption and median home value are

negative, with 10% statistical significance. However, unemployment rate and tax

rates have no significant effects.

Table 6 shows the estimated average/marginal effects in Eq. (1) from subsam-

ples of married and unmarried individuals (Table 17 in Appendix 2 presents the

parameter estimates). In each specification, the estimated negative effect of being

a woman in entrepreneurship is weaker for married individuals than for unmarried

individuals. Thus, marriage encourages more women to choose entrepreneurship.

Interestingly, for unmarried women, working for a small or large firm has a positive
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effect on independent entrepreneurship, whereas the opposite is true for married

women (see the results from Specification 3). Moreover, in all of the specifications,

the effect of being an unmarried part-time employee is no longer statistical signif-

icant. Unmarried part-time employees are as likely to become an entrepreneur as

full-time employees are. Now, Table 8 divides the sample into full-time and part-

time workers (Table 19 in Appendix 2 presents the parameter estimates). Except for

Specification 5, the estimated negative effect of being a woman on entrepreneurship

is weaker for full-time employees than for part-time employees. Somewhat unexpect-

edly, for part-time workers, the interaction of being as a woman and the presence of

children has a negative effect on entrepreneurship, while it is positive for full-time

workers. This is presumably because part-time female workers with children are not

so attracted to entrepreneurship because they already have time flexibility, while

full-time female workers are inclined toward entrepreneurship if they have a child.

[Tables 6, 7, 8, and 9]

4.1.2 Selection of intrapreneurship (Eq. (2))

Next, the estimates for average (for discrete variables) and marginal (for continuous

variables) effects of Eq. (2) are presented in Table 5 (Table 16 in Appendix 2 shows

the parameter estimates). Here, positive signs of coefficients mean positive effects

on intrapreneurship, and vice versa.

In Specification 1, the negative effect of being a woman is 1% statistically signif-

icant, implying that women are, ceteris paribus, less likely to become intrapreneurs,

and to remain as employees than men are. This finding supports Hypothesis 1b.

It suggests that women may be not only risk averse but also in a disadvantageous

position in the workplace. In contrast with the case of entrepreneurship above, how-

ever, statistical significance is not seen in Specifications 3 and 4. As expected, the

interaction of children and gender (being a woman) has a negative effect (Specifica-

tions 2 and 4), although no statistical significance is found. Thus, Hypothesis 2b is

weakly supported. Marriage, as in the choice of entrepreneurship, also has a nega-

tive effect. However, the interaction of gender and marriage shows mixed results: in
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Specification 2, it has a negative effect, whereas Specification 4 indicates a positive

sign. Neither of these is statistically significant, though. The interaction of gender

and family size also produces mixed results.

Regarding employment-related variables, part-time work has a negative effect

on intrapreneurship, and this effect is statistically significant in Specifications 1, 2

and 5, where it is not interacted with gender. Specifications 3 and 4 show that being

a woman has a reverse effect, which supports Hypothesis 3b: the negative effect of

part-time work on intrapreneurship is stronger for men, while for women, part-time

work does not have as much of an adverse effect as it does for men. Again, this may

suggest that the meaning of part-time work in organizations, and thus its effect on

one’s propensity to be an intrapreneur, differs across genders. The effects of firm size

may also be different across genders: both in Specifications 3 and 4, among those

who work for a small firm women are more likely to be an intrapreneur, whereas

among those who work for a large firm men are more likely to be an intrapreneur.

Next, if we look at other control variables, black individuals are also more likely

to be an intrapreneur. The average effects of education level have negative effects

on intrapreneurship, although being a woman has reverse effects. However, they

are relatively smaller than the effects on entrepreneurship, and none has statisti-

cal significance. This result is consistent with Parker’s (2011) finding that the role

of (general) human capital is more prominent in nascent entrepreneurship than in

nascent intrapreneurship. Regarding age effects, young employees are more likely to

become intrapreneurs than older employees, as opposed to the case of entrepreneur-

ship. Individuals who use the internet are also more likely to become intrapreneurs.

This may imply that computer skills would be useful for both entrepreneurship and

intrapreneurship.

Table 7 shows the estimated average/marginal effects in Eq. (2) from subsam-

ples of married and unmarried individuals (Table 18 in Appendix 2 presents the

parameter estimates). In each specification, the estimated negative effect of being

a woman on intrapreneurship is stronger for married individuals than for unmar-

ried individuals. Thus, in contrast to entrepreneurship, more women are discouraged
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from trying intrapreneurship if they are married. In addition, for unmarried women,

working for a small or large firm has a negative effect on intrapreneurship, whereas

the opposite is true for married women (compare the results from Specification 3).

This is also in contrast to entrepreneurship. Interestingly, in all of the specifications,

the effects of being a married or unmarried part-time employee lose statistical sig-

nificance. This suggests that part-time employees are, regardless of marital status,

are as likely to pursue intrapreneurship as full-time employees.

Table 9 shows the estimated effects from subsamples of full-time and part-

time workers (Table 20 in Appendix 2 presents the parameter estimates). In each

specification, the estimated negative effect of being a woman on intrapreneurship

is stronger for full-time employees than for part-time employees. Again, this is

opposite to the results from the estimates of Eq. (1). Note also that the signs

for the interactions of gender with marriage, children, and family size have opposite

signs between the full-time and part-time subsamples. For example, as in the case of

entrepreneurship, for part-time workers, the interaction of being as a woman and the

presence of children has a negative effect on intrapreneurship. That is, if a part-time

worker is a woman with children, she is not inclined toward either entrepreneurship

or intrapreneurship. Such a woman may be satisfied with time flexibility so that

entrepreneurship is less attractive, and she may not want to lose the flexibility by

becoming an intrapreneur, either.

Finally, notice that Table 16 in Appendix 2 shows that Specification 1 yields

a smaller value of Akaike’s Information Criterion (AIC). Thus, Specification 1 is

preferred.24 Thus, the counterfactual probabilities computed in Table 10 in the

next subsection are based on Specification 1. In this specification, the estimated

correlation coefficients between the unobservables (ϵ1i in Eq. (1) and ϵ2i in Eq.

(2)) are greater than 0.9 and statistically significant. Recall that in our bivariate

24To consider the possibility that intrapreneurship may mean different things across firm sizes,
we estimate the two equations with a subsample of those who work for a firm with fewer than 100
workers, and with a subsample of the others. We also conduct the same exercise by dividing the
sample into those who work for a firm with fewer than 25 workers (this is the minimum number for
the firm-size categorization) and others. We find that overall, the parameter estimates (available
upon request) are similar across the sub-samples.
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probit model with sample selection, a low value of ϵ1i favors entrepreneurship, and

a high value of ϵ2i favors intrapreneurship. That is, our positive estimates for ρ

suggest that what Lucas (1978) calls (unobserved) “entrepreneurial skills/talents,”

are negatively related to (unobserved) “intrapreneurial skills/talents.” If one ignores

this correlation (i.e., estimating each of the equations independently, or treating the

three alternatives equally as in a multinominal logit model), the parameter estimates

would be biased, and the predicted rates of entrepreneurship and intrapreneurship

under counterfactual scenarios would be imprecise. As in Parker (2011), this justifies

our empirical model of double selection.

In summary, we find that women are less likely to choose entrepreneurship pre-

sumably because of their aversion to risk, the existence of credit constraints or dis-

crimination. Furthermore, marriage, children, and family size have additional effects

that work positively for women. Thus, Hypotheses 1a and 2a are supported. We find,

however, that part-time work has additional negative effects on entrepreneurship for

women, rejecting Hypothesis 3a. As for intrapreneurship, we find that women are

also less likely to become intrapreneurs (Hypothesis 1b). In addition, the presence

of children has additional negative effects on intrapreneurship for women, support-

ing Hypothesis 2b. This may suggest that intrapreneurship does not provide women

with more time flexibility. Interestingly, for women, the negative effect of being a

part-time worker on intrapreneurship is weaker, suggesting that part-time work is

not so disadvantageous for women to become an intrapreneur, and that part-time

work would be a greater stigma for men.

4.2 Decomposition of the gender gap

To explore further the relationships between gender and start-up activities, we

compute women’s actual and predicted probabilities of becoming independent en-

trepreneurs and intrapreneurs when they become the average man (i.e., in each

simulation, each woman’s covariates are drawn from the estimated distribution of

the covariates for men). We also show the results from the non-linear version of the

Blinder–Oaxaca decomposition (see, e.g., Blinder 1973; Oaxaca 1973; Oaxaca and
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Ramson 1994; Fairlie 1999, 2003, 2005; Yun 2004; Fortin et al. 2011). It decomposes

the gender differences in the average rate of becoming an independent entrepreneur

or intrapreneur into the characteristics’ effect and the coefficients’ effect as given

below:

Prm − Prf = Pr(β̂∗, Xm)− Pr(β̂∗, Xf )︸ ︷︷ ︸
characteristics’ effect (“explained”)

+Pr(β̂m, X
∗)− Pr(β̂f , X

∗)︸ ︷︷ ︸
coefficients’ effect (“unexplained”)

,

where Prm and Prf denote the average predicted probabilities of becoming an in-

dependent entrepreneur or intrapreneur for men and women, respectively (thus,

Prm−Prf expresses the observed gender gap in independent entrepreneurship or in-

trapreneurship), β̂∗ = Ωβ̂m+(I−Ω)β̂f , with Ω being a weighting matrix, β̂m and β̂f

being the parameter estimates in the male sample, and female sample, respectively,

and finally, X∗ = (I − Ω)Xm + ΩXf , with Xm and Xf representing the observed

characteristics of men and women, respectively.25

4.2.1 Entrepreneurship

First, Panel A of Table 10 displays the actual probabilities of choosing entrepreneur-

ship by gender in the diagonal cells and the counterfactual probabilities in the non-

diagonal cells. As shown in the table, if the distribution of men’s characteristics is

identical to that of women’s, then the predicted chance of becoming an entrepreneur

is 3.8%, whereas the actual chance is 3.6%, although this difference is not statisti-

cally significant. On the other hand, if the distribution of women’s characteristics

is identical to that of men’s, they are less likely to choose entrepreneurship by 0.2%

points (this is also not statistically significant). These two counterfactual scenarios

suggest that female characteristics do favor entrepreneurship.

However, column “Male” shows that even if the distribution of women’s char-

25Our implementation is based on Sinning et al. (2008). Following Oaxaca and Ransom (1994),
we do not include the gender dummy when we obtain the estimates. This issue has not been settled
in the literature. For example, Elder et al. (2010) recommend the inclusion of the group variable,
whereas Lee (2015) opposes it.

23



acteristics xi is identical to that of men’s (except femalei), women are less likely

to become entrepreneurs than men, and this difference (1.6%) is 1% statistically

significant. Column “Female” also shows a similar result if the distribution of men’s

characteristics becomes identical to that of women’s. These two results show that

women are less likely to choose entrepreneurship precisely because they are women,

suggesting that women may be in a disadvantageous position when becoming en-

trepreneurs. In this sense, policies for promoting entrepreneurship with an empha-

sis on women would be justified, as the U.S. SBA currently emphasizes (recall the

first paragraph of the Introduction). For example, if the mismatch of nascent en-

trepreneurs and start-up assistance programs is serious, as found by Yusuf (2010),

policies would be better improved focusing on women’s entrepreneurship.

[Table 10]

Now, Panel A of Table 11 shows the results from decomposition of the gender

differences in entrepreneurship. Following Oaxaca and Ramson (1994), we show the

decomposition result from the weighted coefficients (β̂∗ above) in column “Weighted

coefficients.” It is well known that the decomposition result is sensitive to whether

male or female coefficients are used. Although we prefer to argue the result based

on the weighted coefficients, we also show the results from the use of the two coef-

ficients respectively (in columns “Male coefficients” and “Female coefficients”). It

is observed that the gender differences in the observed characteristics reduces the

observed gender gap by 10.8%. Among these contributions, the effects of the gen-

der differences in the employment-related variables on the gender gap are larger (in

absolute terms) than those in the family-related variables (-3.5% vs. 1.0%). Thus,

while we find that family size also matters to women’s entrepreneurship as in Hund-

ley (2000), employment status would be more important in explaining the gender

gap in entrepreneurship.26

26For other aspects of gender differences in entrepreneurship, Leoni and Falk (2010) focus on
areas of university graduates’ majors, and Bönte and Piegeler (2013) consider gender differences
in preferences toward competitive situations.
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4.2.2 Intrapreneurship

Now, we look at intrapreneurship. Panel B of Table 10 depicts the gender differ-

ences in the actual and the counterfactual probabilities of becoming an intrapreneur.

Importantly, if a woman has the same characteristics as a man, her likelihood of

becoming an intrapreneur would be 1.7%, slightly higher than the actual rate of

1.6%, although this difference is not statistically significant. On the other hand,

the opposite is true for men (see row “Male”). These two counterfactual scenarios

suggest that, in contrast to entrepreneurship, female characteristics do not favor

intrapreneurship. More importantly, columns “Male” and “Female” both suggest

that women may also be in a disadvantageous position when becoming intrapreneurs.

The male–female difference is 2.2% points if the distribution of female characteristics

xi is identical to that of male characteristics (except femalei), and this difference

is 1% statistically significant. Comparison within column “Female” gives a similar

result.27

Lastly, Panel B of Table 11 shows the results from decomposition of the gender

differences in intrapreneurship. Now, in conrast to the case of entrepreneurship,

the gender differences in the employment-related variables (positively) contribute

to the gender gap in intrapreneurship, and these effects are larger than those in

the family-related variables (4.5% vs. 0.1%). Although the gender differences in

employment status is more significant than those in family status in explaining the

observed gender gap in both entrepreneurship and intrapreneurship, their signs vary

across the two start-up modes.

27Notice that it is possible to compute the actual and counterfactual (when all women acquire
the same characteristics as men) rates of the non-involved for men and for women as in Table 12.
Unfortunately, however, it is not possible to predict how the three rates for men would change
because we do not model interactions among individuals.

[Table 12]

25



5 Concluding remarks

By broadening the concept of start-up activity, this study examines how gender mat-

ters in entrepreneurship and intrapreneurship. We find that marriage, children, and

family size have additional positive effects on women’s entrepreneurship, whereas

part-time work has additional negative effects. For women’s intrapreneurship, chil-

dren has additional negative effects, whereas part-time work is not disadvantageous

for women in becoming intrapreneurs. Our counterfactual experiments suggest that

the rate of entrepreneurial activities by women, who acquire the same characteris-

tics as men (in the distributional sense), is lower than that of men’s entrepreneurial

activities. Similarly, the rate of intrapreneurial activities of women with the same

characteristics as men will be lower than the rate of men’s intrapreneurial activ-

ities. These two findings suggest that women may be disadvantaged for becom-

ing entrepreneurs and intrapreneurs. In addition, our decomposition results sug-

gest that both entrepreneurship and intrapreneurship, the gender differences in the

employment-related variables are more significant than those in the family-related

variables in affecting the observed gender gap negatively (for entrepreneurship) or

positively (for intrapreneurship).

Our empirical results would imply that if the government aims to reduce the

gender gap in start-up activities, it should recognize that workplace conditions,

rather than family-related policies, would be important. However, caution must

be taken when deriving policy implications from our results because we do not

discuss the performances of these start-up activities.28 In particular, it is difficult to

measure the performance of intrapreneurial activities: the process and performance

of an intrapreneurial activity has to be recorded, and a sufficient number of such

observations has to be made available to researchers. Nonetheless, it would be

interesting to study how gender matters to the duration of intrapreneurship when

measuring the performance of start-up activities. However, our empirical model

28For example, Fairlie and Robb (2009) find that the lower performances of women-owned busi-
nesses are explained by both less human and financial capital that are specific to starting a business.
See also Robb and Watson (2012) on gender differences in the performance of new ventures, and
Fairlie (1999) and Ahn (2011) on racial differences in the duration of entrepreneurship.

26



applied in this paper is inherently static, and has obvious limitations. Important

issues, including this, await future research to deepen our understanding of start-up

activities in a broader sense.

Acknowledgments On the cover page.

Appendix 1. Variables of the financial environment

Since the PSED II was conducted from September 2005 to February 2006, we set

2005 as the base year. To measure state-varying bankruptcy exemptions, we use

homestead exemptions in 2005, and this information is based on Table 1 of Cor-

radin et al. (2016). To capture the local housing market, we use the median

value of owner-occupied housing units in 2005, and this variable comes directly from

the 2005 American Community Survey (Variable B25077; owner-occupied housing

units). The state-specific unemployment rate is the annual average in 2005 (available

at the Webpage of the U.S. Bureau of Labor Statistics29). Finally, we consider three

tax rates: individual income, corporate income, and sales taxes in 2005. The infor-

mation is taken from the Tax Foundation’s Webpage (http://taxfoundation.org/tax-

topics/state-taxes). Following Rohlin and Ross (2016), we use the highest marginal

rate for individual income and corporate income taxes.

Table 13 presents the state-level data for the financial environment. All these

variables have sufficient variations. Table 14 shows that the correlations among

these variables are weak, except for the one between individual income tax and

corporate income tax. There are seven states that do not set an exemption level.

In Table 13, such a state is deemed “unlimited,” and in our empirical analysis we

impute $500,000, the maximum amount from the rest of the states, for these states’

exemption level. The federal level of exemption in 2005 was $36,900, and for states

that had a lower amount but allowed their residents to opt out for the federal level,

the amount is set at $36,900. However, 17 states continued to have a lower amount

29The URL is http://www.bls.gov/news.release/archives/srgune 03012006.pdf (accessd: May
2016).
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than $36,900. In particular, there are two states (Delaware and Maryland) that did

not permit any homestead exemption.30

[Tables 13 and 14]

Appendix 2. Parameter estimates

In the main text, we present the estimates of the average (‘marginal’ for continuous

variables) effects for each equation under each of the six specifications. Below, we

show the original parameter estimates.

[Tables 15 to 20]
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Table 1: Categorization of start-up participants

Answer to QFF1b

QFF1a

Yes No

Yes Nascent Nascent

Intrapreneurs Entrepreneurs

No Nascent

Intrapreneurs Uninvolved
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Table 2: Summary statistics: across modes

Uninvolved Entrepreneurship Intrapreneurship

Mean Mean Mean

Female 0.512 0.356∗∗∗ 0.296∗∗∗

Family
Married 0.602 0.561 0.531∗∗

Children under age 11 0.344 0.435∗∗∗ 0.409∗∗

Size 2.993 3.311∗∗∗ 3.192∗∗

Income 65814.710 65329.133 67026.976
Employment
Work status
Full-time 0.829 0.828 0.858
Part-time 0.171 0.172 0.142

Firm size
Firm size 99 or less 0.435 0.485∗ 0.431
Firm size 100 to 999 0.187 0.145∗∗ 0.165
Firm size 1000 or more 0.378 0.370 0.404

Race
White 0.743 0.638∗∗∗ 0.637∗∗∗

Black 0.122 0.206∗∗∗ 0.175∗∗

Hispanic 0.135 0.156 0.188∗∗

Foreign born 0.119 0.098 0.153
Age
18 to 24 0.121 0.148 0.194∗∗∗

25 to 34 0.241 0.282 0.295∗∗

35 to 44 0.263 0.280 0.249
45 to 54 0.238 0.223 0.194∗

55 to 64 0.107 0.057∗∗∗ 0.060∗∗∗

65 and more 0.030 0.010∗∗∗ 0.007∗∗∗

Education
HS dropout 0.055 0.076 0.096∗∗

HS graduate 0.272 0.204∗∗∗ 0.264
Some college 0.270 0.360∗∗∗ 0.253
Bachelor 0.257 0.251 0.229
Postgraduate 0.146 0.109∗∗ 0.158
Internet 0.834 0.921∗∗∗ 0.873∗∗

Non-metro area 0.233 0.194∗ 0.213
Unemployment rate 5.084 5.013 5.089
Homestead exemption 128.615 162.073∗∗∗ 146.465
Median home value 201.995 203.190 205.754
Maximum personal income tax rate 5.552 5.124∗∗ 5.323
Maximum corporate income tax rate 6.673 6.372∗ 6.648
Sales tax rate 5.324 5.289 5.425

N 10,480 322 311

Sample weights are used to calculate the means. The unit is $1,000 for Homestead exemption and Median home value.

The three tax rates are in percentage terms.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 when compared with Unnvolved.
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Table 3: Summary statistics: across genders

Male Female

Mean Mean

Uninvolved 0.914 0.958∗∗∗

Entrepreneurship 0.041 0.023∗∗∗

Intrapreneurship 0.045 0.019∗∗∗

Family
Married 0.614 0.584∗∗∗

Children under age 11 0.355 0.343
Size 3.057 2.961∗∗∗

Income 67962.404 63714.442∗∗∗

Employment
Work status
Full-time 0.881 0.779∗∗∗

Part-time 0.119 0.221∗∗∗

Firm size
Firm size 99 or less 0.444 0.430
Firm size 100 to 999 0.173 0.197∗∗∗

Firm size 1000 or more 0.383 0.373
Race
White 0.741 0.732
Black 0.103 0.149∗∗∗

Hispanic 0.156 0.119∗∗∗

Foreign born 0.118 0.121
Age
18 to 24 0.135 0.113∗∗∗

25 to 34 0.231 0.256∗∗∗

35 to 44 0.279 0.247∗∗∗

45 to 54 0.225 0.247∗∗∗

55 to 64 0.104 0.104
65 and more 0.024 0.033∗∗∗

Education
HS dropout 0.068 0.046∗∗∗

HS graduate 0.287 0.253∗∗∗

Some college 0.272 0.272
Bachelor 0.239 0.273∗∗∗

Postgraduate 0.134 0.156∗∗∗

Internet 0.821 0.855∗∗∗

Non-metro area 0.237 0.226
Unemployment rate 5.083 5.081
Homestead exemption 129.334 131.164
Median home value 200.296 204.007∗

Maximum personal income tax rate 5.486 5.575
Maximum corporate income tax rate 6.662 6.663
Sales tax rate 5.363 5.288∗∗∗

N 5,874 5,239

Sample weights are used to calculate the means. The unit is $1,000 for Homestead exemption

and Median home value. The three tax rates are in percentage terms.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01 when compared with Male.
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Table 10: Actual and counterfactual rates of start-up activities

Gender Char Male Female Difference

Panel A: Pr(Entrepreneur)

Male 3.56% 3.83% 0.27%
(0.0024) (0.0003)

Female 1.99% 2.16% −0.17%
(0.0002) (0.0020)

Difference −1.57%∗∗∗ 1.67%∗∗∗

Panel B: Pr(Intraperneur)

Male 3.85% 3.74% −0.11%
(0.0025) (0.0002)

Female 1.68% 1.62% −0.06%
(0.0001) (0.0017)

Difference −2.17%∗∗∗ 2.11%∗∗∗

Standard errors in parentheses. Diagonal cells are actual rates, and nondiagonal cells are counterfactual rates.

For example, the (male, female) cell in Panel A means that if all men’s characteristics are drawn from the distribution

of covariates for women, 3.83% of men would be engaged in entrepreneurial activities, a higher number than the actual

rate, 3,56%.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 12: Actual and counterfactual rates of the three modes

Actual (%) Counterfactual (%)
Entrepreneurs Male 3.56

Female 2.16 1.99
Intrapreneurs Male 3.85

Female 1.62 1.67
Uninvolved Male 42.59

Female 46.21 46.34
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Table 13: State-level data

State Homestead Median Unemployment Individual Income Corporate Income Sales Tax
Exemption ($) Home Value ($) Rate (%) Tax Rate (%) Tax Rate (%) Rate (%)

Alabama 10,000 97,500 4 5 6.5 4
Arizona 150,000 185,400 4.7 5.04 6.97 5.6
Arkansas Unlimited 87,400 4.9 7 6.5 6
California 75,000 477,700 5.4 9.3 8.84 6.25
Colorado 90,000 223,300 5 4.63 4.63 2.9
Conneticut 150,000 271,500 4.9 5 7.5 6
Delaware 0 203,800 4.2 5.95 8.7 0
D.C. 36,900 384,400 6.5 9 9.98 5.75
Florida Unlimited 189,500 3.8 0 5.5 6
Georgia 20,000 147,500 5.3 6 6 4
Idaho 50,000 134,900 3.8 7.8 7.6 6
Illinois 15,000 183,900 5.7 3 7.3 6.25
Indiana 15,000 114,400 5.4 3.4 8.5 6
Iowa Unlimited 106,600 4.6 8.98 12 5
Kansas Unlimited 107,800 5.1 6.45 4 5.3
Kentucky 10,000 103,900 6.1 6 8.25 6
Louisiana 25,000 101,700 7.1 6 8 4
Maine 70,000 155,300 4.8 8.5 8.93 5
Maryland 0 280,200 4.1 4.75 7 5
Massachusetts 500,000 361,500 4.8 5.3 9.5 5
Michigan 36,900 149,300 6.7 3.9 1.9 6
Minnesota 200,000 198,800 4 7.85 9.8 6.5
Mississippi 150,000 82,700 7.9 5 5 7
Missouri 15,000 123,100 5.4 6 6.25 4.225
Montana 200,000 131,600 4 11 6.75 0
Nebraska 12,500 113,200 3.8 6.84 7.81 5.5
Nevada 200,000 283,400 4.1 0 0 6.5
New Hampshire 200,000 240,100 3.6 5 9.25 0
New Jersey 36,900 333,900 4.4 8.97 9 6
New Mexico 60,000 125,500 5.3 6.8 7.6 5
New York 20,000 258,900 5 7.7 7.5 4
North Carolina 10,000 127,600 5.2 8.25 6.9 4.5
North Dakota 80,000 88,600 3.4 5.54 7 5
Ohio 10,000 129,600 5.9 7.5 8.5 6
Oklahoma Unlimited 89,100 4.4 6.65 6 4.5
Oregon 33,000 201,200 6.1 9 6.6 0
Pennsylvania 36,900 131,900 5 3.07 9.99 6
Rhode Island 200,000 281,300 5 9.9 9 7
South Carolina 36,900 113,100 6.8 7 5 5
South Dakota Unlimited 101,700 3.9 0 0 4
Tennessee 7,500 114,000 5.6 6 6.5 7
Texas Unlimited 106,000 5.3 0 0 6.25
Utah 40,000 167,200 4.3 7 5 4.75
Vermont 150,000 173,400 3.5 9.5 9.75 6
Virginia 10,000 212,300 3.5 5.75 6 4
Washington 40,000 227,700 5.5 0 0 6.5
West Virginia 50,000 84,400 5 6.5 9 6
Wisconsin 40,000 152,600 4.7 6.75 7.9 5
Wyoming 20,000 135,000 3.6 0 0 4

Mean 74,107a 175,416 4.9 5.8 6.7 4.9
Median 40,000 147,500 4.9 6 7 5.3
Std. Dev. 93,558 87,561 1.01 2.81 2.89 1.76

Source: Corradin, Gropp, Huizinga and Laeven (2016) (Homestead exemptions); 2005 Amercan Community Survey (Median home values);

Bureau of Labor Statistics (Unemployment rates); Tax Foundation (Taxes)

Araska and Hawaii are not included because the PSED II does not included individulas living in these states.
a: States with “Unlimited” are excluded.
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Table 14: Correlations between institutional variables

Exemp Home Unemp Ind In Corp Inc Sales
Exemp - −0.08 −0.20 −0.19 −0.17 0.07
Home - - −0.06 0.14 0.19 0.03
Unemp - - - 0.08 −0.02 0.23
Ind Inc - - - - 0.71 −0.17
Corp Inc - - - - - −0.04
Sales - - - - - -
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