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Abstract
While empirical data clearly show that women are underrepresented among entrepreneurs, 
the causes of this gap are entirely not clear. This article explores one potential cause: that 
women might be less likely to act on their entrepreneurial intentions. Building on Ajzen’s 
theory of planned behaviour, we propose that intentions predict start-up behaviours, that is, 
that there is an intention–behaviour link. We then apply social role theory to propose that the 
intention–behaviour link is moderated by sex. Analysing data drawn from a sample of US-based 
management students during their first session in an introductory entrepreneurship course, at 
the end of the course, on their graduation and at a point up to three years after graduation, we 
find support for the intention–behaviour link and moderation of this link by sex. We identify 
additional contributions from our study and implications of our findings for addressing the sex 
gap in entrepreneurship.
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Introduction

Female entrepreneurship plays an important role in economic growth and poverty reduction (Allen 
et al., 2007; Kelley et al., 2015). Unfortunately, empirical evidence shows that women are less 
likely to become entrepreneurs (Bosma and Levie, 2009; Kelley et al., 2013; Shane, 2008). This 
can be partly attributed to the fact that entrepreneurship has been traditionally framed as a mascu-
line career (Ahl, 2006; Henry et al., 2016) so that women in general have weaker intentions to 
become entrepreneurs (Shane, 2008). However, some women do have strong entrepreneurial inten-
tions (EI), particularly in industries considered feminine (Gupta et al., 2009; Kelley et al., 2015). 
To what extent do these women, compared to men, act on their intentions? Understanding this 
question is essential as it could explain the low start-up rate among women, which could be caused 
not only by weaker EI but also by weaker propensities to act on those intentions. Indeed, Henry 
et al. (2016) point to the need for developing a deeper understanding of the ‘complex nature of the 
female entrepreneurial endeavour’ (p. 236).

To examine this question, we build on Ajzen’s (1991) theory of planned behaviour (TPB), 
which has been frequently used to examine the formation of EI and behaviour (see Lortie and 
Castogiovanni, 2015, for a review). The theory posits that individuals are affected by exogenous 
factors such as their cognitive beliefs about attitude, control and norms to form EI. Subsequently, 
individuals are driven by these EI to actually start businesses (Ajzen, 1991; Kautonen et al., 2015; 
Rauch and Hulsink, 2015; Van Gelderen et al., 2015). Numerous studies on the TPB emphasize 
the cognitive antecedents of EI (Kautonen et al., 2015; Schlaegel and Koenig, 2012); however, 
studies on the relationship between EI and actual start-up behaviour remain scarce. While some 
empirical studies have shown a positive relationship between EI and actual behaviour in starting 
businesses (Goethner et al., 2012; Kautonen et al., 2013, 2015; Kolvereid and Isaksen, 2006; 
Rauch and Hulsink, 2015; Van Gelderen et al., 2015), research also acknowledges that individuals 
who do not have strong EI can still start businesses and become ‘accidental entrepreneurs’, a term 
coined by Fitzsimmons and Douglas (2011). Furthermore, not all individuals who originally 
intend to start businesses actually follow through on their intentions by taking steps towards start-
up. Research by Kautonen et al. (2015) also argues that the time interval between intention and 
actual start-up matters. The question of how EI influence actual start-up, therefore, remains 
unclear prompting calls for further research (Kautonen et al., 2015). Accordingly, this article aims 
to contribute to the existing literature on the EI-behaviour link in the US context by exploring two 
issues in the relationship that remain under-explored: sex and the time interval between intention 
and start-up.

In examining the impact of sex on the EI-behaviour link, we are interested in how potential 
entrepreneurs believe that society reacts to them based on their gender identity rather than in the 
direct impact of gender itself. Sex and gender are different constructs (Ahl, 2006). Sex distin-
guishes between biological characteristics of men and women (biology, anatomy, hormones and 
physiology), whereas gender refers to the meaning society ascribes to male and female categories 
(constructed through social, cultural and psychological means). Gender is not simply one aspect 
of sex, but more fundamentally, it is something one does and does recurrently in interaction with 
others (Butler, 1990). Biological males generally have both masculine and feminine gender traits, 
and some may have higher feminine than masculine gender traits; an analogous assertion holds 
for biological females (Bem, 1974; Goktan and Gupta, 2015). What matters in the context we 
examine is neither the gender traits that individuals have nor their ascribed gender traits. We pos-
tulate that what affects individual propensity to act on entrepreneurial intention is the gender 
identity that they believe others attach to them and perceptions of the roles that others impose on 
them because of this gender identity. Individuals learn implicitly and explicitly which behaviours 
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are considered socially desirable for their gender identity; most internalize these norms such that 
those who feel perceived as primarily female may be discouraged from undertaking entrepre-
neurial activity. In this study, we use the traditional binary sex variable to measure the gender 
identity potential entrepreneurs believe society attaches to them. In so doing, we are neither 
asserting that gender identity is binary or static. We are asserting that there remains a strong social 
tendency to ascribe gender roles to individuals based on their perceived, dominant gender identity 
and that these roles have the potential to affect individual propensity to act on EI. It is testing the 
latter assertion that is the most important contribution of this article.

Drawing on social role theory (Eagly, 1987; Gupta et al., 2009), we make our primary contri-
bution by investigating sex as a moderator in Ajzen’s (1991) intention–behaviour link. Although 
female entrepreneurship is increasing, empirical evidence across different countries generally 
indicates a persistent sex imbalance when it comes to business ownership (Bosma and Levie, 
2009; Koellinger et al., 2013; Santos et al., 2016; Westhead and Zolesvik, 2016). Addressing this 
imbalance requires an understanding of the underlying factors; thus, we contribute by exploring 
a potential cause derived from social role theory (Eagly et al., 2000). Socially prescribed gender 
roles lead to gender stereotyping of jobs as predominantly feminine or masculine (Eagly et al., 
2000; Heilman, 1983). According to Heilman (1983), individuals aspire to jobs that are socially 
accepted for their sex while avoiding those considered appropriate for the opposite sex. Our 
research contributes to the literature on gender imbalance in entrepreneurship by examining 
whether women are less likely than men to act on EI – as social role theorist suggest. The second-
ary contribution lies in extending the limited literature on the EI-behaviour link (Kautonen et al., 
2013, 2015; Kolvereid and Isaksen, 2006; Goethner et al., 2012; Rauch and Hulsink, 2015; Van 
Gelderen et al., 2015) by examining different time intervals between intention and behaviour in 
the US context. Kautonen et al. (2015) argue that the time interval between intention and actual 
start-up behaviour does indeed matter in the relationship. Using time intervals of different lengths, 
we contribute additional reliability and validity to the study of the EI-behaviour relationship, 
especially in the US context, in which the EI-behaviour link has not yet been investigated.

Following a group of management, undergraduate students enrolled in an introductory entre-
preneurship course at a public university in the south-eastern United States through graduation 
and up to three years thereafter, we are able to measure EI at different points of time and examine 
their link to actual start-up. Our empirical results show that, regardless of the time intervals 
between individual EI and actual behaviours, intentions to start a business at an earlier point in 
time positively predict start-up behaviours at a later point. Furthermore, sex moderates the inten-
tion–behaviour link rooted in the TPB, with men being more likely to act on their intentions 
compared to women. Thus, sex plays a role in predicting the heterogeneity in actual start-up 
behaviour.

The primary purpose of this article is to investigate the sex difference in the EI-behaviour link 
using a longitudinal data set allowing for different time intervals between intentions and behaviour. 
To investigate these differences, we first need to establish the direct relationships between EI and 
behaviour. This direct relationship has already been investigated in prior studies to a limited extent 
(Kautonen et al., 2013, 2015; Kolvereid and Isaksen, 2006; Goethner et al., 2012; Rauch and 
Hulsink, 2015; Van Gelderen et al., 2015). However, these studies did not use multiple time inter-
vals between EI and actual behaviour and did not explore the EI-behaviour link in a US context. To 
formulate our baseline hypothesis – the direct relationship between EI and behaviour – we first 
review the literature on the TPB, emphasizing the EI-behaviour link. Next, we develop our core 
hypothesis on the moderating role of sex in the EI-behaviour link, building our theoretical proposi-
tions on the foundation of social role theory (Eagly et al., 2000).
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EI and behaviour link

Ajzen’s (1991) TPB has been frequently applied in the study of EI (Díaz-García and Jiménez-
Moreno, 2010; Liñan, 2008; Liñan and Chen, 2009; Moriano et al., 2011) to explain the anteced-
ents that shape individual intentions to pursue entrepreneurship. With some exceptions, researchers 
tend to agree that the three antecedents identified in the TPB – personal attraction, subjective norm 
and perceived behavioural control – do indeed shape individual EI. Personal attraction refers to the 
attitude a person holds about the behaviour in question. Subjective norm is defined as the ‘likeli-
hood that important referent individuals or groups approve or disapprove of performing a given 
behaviour’ (Ajzen, 1991: 195). Finally, perceived behavioural control refers to the perceived ease 
or difficulty of performing the behaviour in question as well as anticipated impediments and obsta-
cles (Ajzen, 1991). These three cognitive antecedents of the TPB are considered reliable predictors 
of EI, explaining one-third to nearly half of the variation in EI in various studies (Kolvereid, 1996; 
Liñan and Chen, 2009; Van Gelderen et al., 2008). However, EI and its antecedents are only impor-
tant if they lead to meaningful outcomes, that is, start-up behaviours. This aspect of the theory 
remains under-investigated. Therefore, we focus on the degree to which EI predicts actual start-up 
behaviour.

The predictive validity of the TPB has been consistently demonstrated, but in the field of entrepre-
neurship, only a handful of studies has examined the intention–behaviour link (Goethner et al., 2012; 
Kautonen et al., 2013, 2015; Kolvereid and Isaksen, 2006; Rauch and Hulsink, 2015; Van Gelderen 
et al., 2015). While each of these studies has increased our understanding of the intention–behaviour 
relationship, some limitations remain. For example, Goethner et al. (2012) used a sample of German 
academic scientists. Whether their results would remain relevant in another population and national 
context is unknown. Also, some studies such as Kautonen et al.’s (2015) employed a relatively short 
time interval (one year) which may underestimate the intention–behaviour relationship as starting a 
venture can be a lengthier process. Indeed, Van Gelderen et al. (2015) state that ‘over two thirds of 
the 161 people in our sample who expressed an intention to engage in [entrepreneurial] activities 
within a year … took few or no steps to starting a new venture during the following 12 months’ 
(p. 667). Different time frames would possibly be beneficial in capturing more extensively the degree 
to which intentions drive behaviour. ‘It may also be the case that people deliberately postpone taking 
action: For example, until after they have saved some capital or gained some experience’ (Kautonen 
et al., 2013: 670). To address these limitations and complement previous studies examining European 
samples, we use different time intervals and a US-based sample to examine whether

Hypothesis 1. EI at different points in time positively predicts future start-up behaviour.

The role of sex in EI-behaviour link

Despite a growth in female entrepreneurship, empirical evidence shows that women are less likely 
to become entrepreneurs (Bosma and Levie, 2009; Kelley et al., 2013; Shane, 2008) and that men 
own more and larger businesses (Koellinger et al., 2013; Marlow, 2002; Santos et al., 2016; 
Westhead and Zolesvik, 2016). Social role theory (Eagly et al., 2000) offers one lens for explaining 
these differences; it proposes that men and women inhabit different social roles. Socially pre-
scribed gender roles lead to stereotyping jobs as predominantly feminine or masculine (Eagly 
et al., 2000; Heilman, 1983). Heilman (1983) stresses that individuals aspire to jobs that are socially 
acceptable for their sex. These stereotypes are not only descriptive – denoting differences in how 
men and women actually are – but prescriptive as well – denoting norms regarding behaviours that 
are suitable for each, how men and women ‘should’ behave (Heilman, 2001).



64 International Small Business Journal: Researching Entrepreneurship 36(1)

In socially conditioned perceptions, entrepreneurship has been traditionally framed as a mascu-
line career (Ahl, 2006) associated with stereotypically male traits such as aggressiveness, competi-
tiveness and risk taking (Bryne and Fayolle, 2010; Gupta et al., 2009; Kickul et al., 2008). Commonly 
shared beliefs about gender roles can, therefore, shape the opportunities and incentives that indi-
viduals experience in pursuing certain occupations. The fact that an entrepreneurial career is gen-
dered can also shape the relationship between female entrepreneurs and various service providers 
such as lenders and, as a result, limit women’s ability to access the necessary resources or family 
support to succeed as entrepreneurs (Powell and Eddleston, 2013). Additionally, women may face 
more business–family conflict (Hsu et al., 2016; Justo et al., 2015) and, thus, perceive the environ-
ment as challenging and unsuitable for entrepreneurial activity (Zhao et al., 2005) with insurmount-
able barriers. Indeed, ‘women tend to perceive themselves and their business environment in a less 
favourable light compared to men’ (Langowitz and Minniti, 2007: 356), and ‘perceive the entrepre-
neurial role as being less adequate for them’ (Santos et al., 2016: 61). It is, therefore, not surprising 
that many studies (Baughn et al., 2006; Gupta et al., 2009; Kourilsky and Walstad, 1998; Kristiansen 
and Indarti, 2004; Langowitz and Minniti, 2007; Maes et al., 2014; Shinnar et al., 2014; Wilson 
et al., 2004, 2007, 2009; Zhao et al., 2005) found differences in EI between the sexes.

While gender and socially prescribed gender roles may lead to relatively low EI among women, 
some do have intentions to become entrepreneurs (Shane, 2008). The question regarding the likelihood 
that women who have strong intentions will act on those intentions by starting businesses remains 
largely unanswered. The role of sex in shaping the intention–behaviour link remains unclear. Kautonen 
et al. (2015) argue that ‘the existence of a sizeable intention–action gap would point to the importance 
of studying additional factors rather than mere intentions for predicting and explaining entrepreneurial 
behaviour’ (p. 656). Yet, in a recent study, these authors suggest that ‘the intention-behaviour relation-
ship maintains regardless of age, sex, gender, experience, education, and nature of entrepreneurial 
ambition’ (Kautonen et al., 2015: 668). We assert that the role of sex needs to be further examined, 
especially given the fact that Kautonen et al.’s (2015) findings are based on a sample collected in two 
European nations, Austria and Finland, with about two-thirds of their sample located in Finland. The 
Finnish culture ranks low on masculinity (Hofstede, 2010) compared to Austria and the United States, 
which both rank at the high end of this scale. Feminine societies value cooperation and modesty, tend 
to be more consensus oriented and minimize inequality and occupational sex segregation (House et al., 
2004). Thornton et al. (2011) state that implicit norms ‘and cultural factors … influence the individual 
career choice to be an entrepreneur and create a new business’ (p. 106). Therefore, while sex may not 
play a role in explaining the intention–behaviour link in the Finnish cultural context, it may play an 
important role in a different cultural context, such as that of the United States, a nation in which occu-
pational gender stereotyping remains significant (Heilman, 1983; Teig and Susskind, 2008). Indeed, 
Haus et al. (2013) found sex to influence EI differently in the United States and Europe asserting that 
‘women less frequently turn intention into implementation’ (Haus et al., 2013: 145). Therefore, we 
propose to examine the role of sex in the intention–behaviour gap and hypothesize that

Hypothesis 2. Sex moderates the relationship between EI and start-up behaviour such that the 
relationship is stronger for men than for women.

Data and method

Data collection

Students enrolled in an introductory entrepreneurship course – a required course for all manage-
ment majors – at a university in the south-eastern United States were surveyed over the course of 
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three academic years (Fall 2009 through Spring 2012). Surveys measured EI at four different 
points in time. This echoes Kautonen et al.’s (2015) recommendation that ‘researchers should 
employ multiple measurements and aim to collect a panel data set’ (p. 669) including data from 
more than two points in time.

The first wave of data (T1) was collected at the beginning of the semester before any instruction 
had taken place. The second wave (T2) took place at the conclusion of the course but before final 
examinations. T1 and T2 surveys were administered during class, using paper questionnaires, in 
each of the six semesters of the study period. Surveys included EI and entrepreneurial self-efficacy 
(ESE) scales as well as individual background information such as sex, age and the area of study 
(major). The third questionnaire (T3) was collected within six months of student graduation and 
was administered electronically; respondents were invited by e-mail to participate. In order to 
boost the response rate, those who did not respond due to undeliverable e-mail or other reasons 
were contacted by phone to request their participation. EI were measured again at T3. The final 
survey (T4) took place in 2015 and consisted of a short phone interview to assess the degree of 
engagement of respondents in start-up activities (entrepreneurial action).

We chose to allow for up to three years to pass between graduation (T3) and the final data collec-
tion wave (T4) due to the often complex and potentially lengthy process of starting a business. As 
Kautonen et al. (2015) warn, ‘having too short of a timeframe could result in not polling respondents 
who intend to start a venture in the medium term’ (p. 659). In addition, in their study using the Panel 
Study of Entrepreneurial Dynamics (PSED) – a nationally representative data set of US adults in the 
process of starting businesses – McMann and Vroom (2015) found that the average time an individual 
spent in the nascent stage of entrepreneurship was about three years. Recognizing that some students 
may start businesses more than three years after graduation, we developed and employed a dependent 
variable that included not only the start-up activities of graduates who had become entrepreneurs but 
also the initial steps undertaken by nascent entrepreneurs, that is, individuals who indicated that they 
had taken actual steps towards start-up but had not yet formally created a business.

Sample

During the first and second waves (T1 and T2) of data collection, respondents were undergraduate 
students enrolled in an introductory entrepreneurship course. For the management majors (59.3%), 
the course was required for their degree. The fact that the course was mandatory for most respond-
ents is important given Fayolle and Gailly’s (2015) suggestion that bias may be introduced when 
samples consist of students participating in elective entrepreneurship courses because they are 
likely to be predisposed towards entrepreneurship. Although the first two waves of data collection 
occurred while study participants were enrolled as university students, the third wave of data col-
lection (T3) took place within six months of graduation, and the last wave (T4) took place about 
three years after graduation. Therefore, our sample is not purely a student sample, which is often 
regarded as a limitation in entrepreneurship research.

As is the case in all longitudinal studies, some attrition occurred between our initial and final 
data collections (T1 and T4). While 758 complete surveys were collected in T1, only 179 complete 
cases were usable (i.e. answering both T1 and T4) at the conclusion of our study, with most of the 
attrition caused by a lower response rate at T4. The final sample of 179 responses constitutes a 
23.6% response rate, which compares well with other longitudinal studies (Thompson and Surface, 
2007). Among the 179 complete cases, 41 respondents or 22.9% (10 women and 31 men) had actu-
ally started a venture, and 10 of those 41 had already exited the venture they started. Another 17 
(9.5%) were nascent entrepreneurs. Altogether, about a third of our sample engaged in either busi-
ness start-up or preparatory activities, that is, they were entrepreneurs or nascent entrepreneurs.
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Because some respondents who answered T1 and T4 were not reachable at T2 or T3, we have 
fewer cases for T2 (n = 160) and T3 (n = 85). The missing data were dealt with by listwise deletion 
in statistical analyses. Among the 179 respondents, 52 (29.1%) were women, and the average age 
at T1 was 21.3 years. Respondents majored in different fields with the majority being management 
majors (n = 106; 59.3%), 30 students (16.8%) being majors in other business disciplines and 43 
students (24%) being non-business majors.

Non-response bias

To rule out non-response bias, we tested the difference between the respondents who completed T2 
or T3 surveys and those who did not. We coded the T2 surveys into two groups (response vs non-
response) and ran multivariate analysis of variance (MANOVA) on the criterion variables of area 
of study (major), age, sex, ESE and entrepreneurial intention at the prior time (T1). None of the 
between-group differences were significant. We repeated the same procedure to create the response 
and non-response groups for T3 surveys. Again, none of the between-group differences were  
significant. We concluded that our sample is unlikely to suffer from non-response bias.

Measures

Dependent variable. Entrepreneurial behaviour was assessed in the last wave of data collection (T4) 
through phone interviews. Individual actions were measured in a way that allowed for differentia-
tion via categories of entrepreneurial behaviours consistent with Ajzen’s (1991) suggested opera-
tionalization. Our dependent variable consists of three values based on three levels of entrepreneurial 
behaviours. Respondents were asked: ‘Have you ever started your own business?’ Those who 
responded affirmatively were coded as ‘2’. A follow-up question, ‘When did you start your busi-
ness?’, indicated none had started their businesses prior to their university studies, allowing us to 
rule out any bias. For individuals who responded negatively, a follow-up question asked whether 
they planned to become self-employed in the next three to five years. Those who responded affirm-
atively were further asked: ‘Have you taken steps towards starting your own business?’ Respond-
ents were asked to select from the following list the activities they had undertaken in preparation 
for business start-up: writing a business plan, securing financing, securing a location, purchasing 
raw materials/supplies, purchasing/leasing equipment, hiring/training employees and starting dis-
tribution/sale of product/service (Gatewood et al., 1995). All respondents who had a plan to start a 
business and indicated that they had also undertaken at least one of the above listed activities were 
coded as ‘1’. The group of respondents who had not started a business and did not plan to do so in 
the next three to five years was coded as ‘0’.

Independent variables. EI were measured in T1, T2 and T3 using Krueger et al.’s (2000) five-item 
measure (‘1’ = ‘very unattractive/undesirable/unlikely/impractical’ and ‘5’ = ‘very attractive/desir-
able/likely/practical’). We used the average score for EI at each time. Factor analysis was applied 
to construct the average score of EI, and Cronbach’s alphas (0.83, 0.87 and 0.88 for T1, T2 and T3, 
respectively) confirmed reliability. Participants self-reported their sex at T1, and their responses 
were coded ‘0’ for female and ‘1’ for male.

Control variables
Age. We control for age because the age of our respondents ranged from 19 to 30 years, and 

research shows that age affects start-up intention (Parker, 2004).
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Elective. Although the course was a required part of the curriculum for management majors, 
other undergraduate students could also take the course as an elective. This self-selection could 
cause bias, add ‘noise’ to the model and confound the results. To control for potential bias, we 
added a dummy variable labelled ‘elective’, coded as ‘0’ for the students required to take the course 
and ‘1’ for students who chose to take the course as an elective.

Time elapsed. We surveyed students across three academic years (2009–2012) for T1 and T2 
data, but T4 was taken at roughly the same time for all the participants (2015); for this reason, the 
time lapse for the respondents could vary, which in turn could affect responses regarding start-up 
or steps taken towards start-up. Therefore, the time lapse was included as a control variable in the 
analysis, for example, between T1 and T3 or between T3 and T4.

ESE. ESE was measured using Zhao et al.’s (2005) four items, ranked on a 5-point Likert scale 
(‘1’ = ‘no confidence’ to ‘5’ = ‘complete confidence’) in T1 through T3. Factor analysis was applied 
to construct the multidimensional ESE variables. Cronbach’s alphas were acceptable (0.85, 0.76 
and 0.74 – for T1, T2 and T3, respectively). We included ESE as a control variable for all models 
because Ajzen’s (1991) TPB argues that the decision to perform, or not perform, behaviour is not 
only driven by behavioural intentions but also by perceived behavioural control. Perceived behav-
ioural control is one of the three antecedents shaping behavioural intentions as well as a predictor 
of actual behaviour because ‘behavioural achievement depends jointly on motivation (intention) 
and ability (behavioural control)’ (Ajzen, 1991: 182). In the study of EI, perceived behavioural 
control has been frequently operationalized as ESE, and Ajzen (1991) argues it to be most compat-
ible with Bandura’s (1986) concept of perceived self-efficacy. Consequently, ESE – defined as an 
individual’s ‘cognitive evaluation of personal capabilities in reference to the specific task of entre-
preneurship’ (Chen et al., 1998: 312) – has been used extensively in entrepreneurship research. 
Given that the relationship between ESE and future start-up behaviour has been tested before 
(Kautonen et al., 2015) and that the focus of this study is to examine the EI-behaviour link and the 
moderating effect of sex, we do not propose the ESE-behaviour hypothesis but rather control for 
ESE to make the effects of EI and sex more profound.

We acknowledge that other factors such as entrepreneurial experience, family business back-
ground and education may affect actual start-up. As for education, our respondents were at the 
same education level at T4; hence, we had no variance in education level and did not control for it. 
Entrepreneurial experience and family business background have been shown to have a strong 
effect on ESE (Carr and Sequeira, 2007; Zhao et al., 2005). It is likely that if prior experience and 
family business background affect subsequent start-up, this effect would be captured through ESE. 
Because we included ESE as a control variable, we believe that our models, to a certain extent, 
account for the variation of prior experience and family business background.

Analytical procedure

Given that our dependent variable has three ordered levels, we used ordered logit analysis, which 
is a statistical technique designed for testing an ordinal dependent variable ranging from 0 to 2 
(Hamilton, 2003). Ordered logit analysis is computed on binomial theory and a chi-square proba-
bility distribution. Hence, it is important to examine the overall model fit in ordered logit analysis 
which is done using the function of log likelihood (Robson et al., 2013; Ucbasaran et al., 2009). 
This is a ‘badness-of-fit’ measure with a larger absolute value of log likelihood value indicating 
worse model fit (Warner, 2008). Ordered logit analysis does not produce a true R2. Instead, a 
pseudo R2 is computed and used to indicate the percentage of variance explained (Warner, 2008). 
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In non-linear models, it is difficult to interpret the raw coefficients as economically meaningful. 
Furthermore, interaction effects ‘cannot be evaluated simply by looking at the sign, magnitude, or 
statistical significance of the coefficient on the interaction term … Instead, the interaction terms 
require computing the cross-derivative’ (Ai and Norton, 2003: 129). Thus, we calculate average 
marginal effects to interpret the results (Ganter and Hecker, 2013). To examine the moderating 
effect of sex in the intention–behaviour link, we created an interaction term by first centring EI (in 
T1, T2 or T3) and then multiplying it by sex.

Results

Descriptive statistics are presented in Table 1. The correlation matrix shows that sex is signifi-
cantly and positively correlated with EI at T1, T2 and T3, confirming prior research suggestions 
that entrepreneurship may be perceived as a masculine career (Ahl, 2006; Gupta et al., 2009) with 
men having stronger EI than women (Baughn et al., 2006; Gupta et al., 2009; Kourilsky and 
Walstad, 1998; Kristiansen and Indarti, 2004; Langowitz and Minniti, 2007; Wilson et al., 2004, 
2007, 2009; Zhao et al., 2005). The three EI measures taken at T1, T2 and T3 were highly corre-
lated with each other, as are the three ESE measures at T1, T2 and T3. We acknowledge that this 
might imply autocorrelations among EI measures and among ESE measures at the three different 
points in time. Nevertheless, the objective of this article is to investigate different time intervals 
between EI and behaviour.

To test for no difference among EI at T1, T2 and T3, we used the equivalence test (Limentani 
et al., 2005). Compared to the conventional null hypothesis significance test, the equivalence test 
swaps the null hypothesis and the alternative hypothesis so that rejecting the null hypothesis (that 
there is a difference) indicates the acceptance of the alternative hypothesis (that there is no differ-
ence; see Limentani et al., 2005, or Weber and Popova, 2012, for a complete discussion). The 
equivalence test requires researchers to assume a theory-driven or evidence-driven effect size 
between two means, for example, EI at T1 and EI at T2. Thus, we looked into previous longitudinal 
studies and found that, in general, correlations between EI at different times are around or above 
0.50, for example, 0.71 in Souitaris et al. (2007), 0.47 in Zhao et al. (2005) and 0.55 in Hsu et al. 
(2017). Hence, we set the effect size at 0.40 as a conservative test (Weber and Popova, 2012). The 
results of the equivalence tests (test of equivalence between the means of EI at T1 and EI at T2) 
with the effect size at 0.40 showed t = −1.16 and p < 0.01, thereby indicating that the alternative 
hypothesis that there is no difference between two means is accepted. We repeated the same proce-
dure for EI at T2 and EI at T3 (t = −0.88 and p < 0.01) and EI at T1 and EI at T3 (t = −0.10 and 
p < 0.01). These results were consistent and showed that there was no significant difference between 
EI at T1, T2 and T3. We repeated the same procedures on the ESE measures at T1, T2 and T3 and 
found no significant difference in ESE at T1, T2 and T3. Therefore, we use EI and ESE at T1, T2 
and T3 independently in the separate models.

Table 2 reports the results regarding our two hypotheses. We formulated three sets of ordered 
logit models (Models 1, 2 and 3) to examine the direct relationship between EI at one point of time 
(T1, T2 or T3) and actual start-up behaviour at T4 as well as the moderating effect of sex in the 
relationship, respectively. Within each ordered logit model, ‘Model a’ indicates the baseline model 
including only the control variables and the independent variable sex. The independent variable EI 
is added to ‘Model b’. ‘Model c’ examines the moderating effect of sex on the relationship between 
EI and actual start-up behaviour at T4 using the interaction variable EI multiplied by sex.

Model 1 depicts the relationship between EI at T1 (at the beginning of the course) and start-up 
at T4 and how this relationship is moderated by sex. Regarding the control variables, Model 1a 
shows that ESE is positively related to actual start-up behaviour (p < 0.05) and that individuals 
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enrolled in an entrepreneurship course as an elective (rather than a required course) are more likely 
to start a business (p < 0.10). Although not hypothesized in this article, both results are consistent 
with existing literature. The TPB suggests that individuals with higher ESE have higher EI and are 
more likely to believe that they possess viable ideas for a business and the capability to carry these 
ideas into actions. Therefore, individuals with higher ESE are more likely to start a business 
(Krueger et al., 2000; Segal et al., 2002). Also, Fayolle and Gailly (2015) argue that students par-
ticipating in elective entrepreneurship courses are likely to have some level of predisposition 
towards entrepreneurship.

Model 1b shows the relationship between EI at T1 and start-up behaviour at T4. We find that EI 
at T1 significantly (p < 0.01) predicted start-up behaviour at T4. The interpretation of the coeffi-
cients in ordered logit analysis is different than they are in a linear relationship (e.g. ordinary least 
squares (OLS) models). Therefore, marginal effects were calculated in order to make the raw coef-
ficients economically meaningful. Since our dependent variable includes three values, with values 
‘1’ (i.e. taking steps towards start-up) and ‘2’ (i.e. having actually started a business) being of 
interests in the current investigation, marginal effects are calculated for predicting these two val-
ues. Results show that EI at T1 increases the likelihood of taking steps to start a business at T4 by 
2% (dy/dx = 0.02, p < 0.01) and the likelihood of actually starting a business at T4 by 11% (dy/
dx = 0.11, p < 0.01).

Finally, Model 1c shows that the effect of EI at T1 on actual start-up behaviour at T4 is moder-
ated by sex. The interaction variable sex × EI is significant at 1% level (p < 0.01), indicating a 
stronger effect for men. The marginal effect test indicates that the effect of EI at T1 on the likeli-
hood of taking steps towards start-up is 4% (dy/dx = 0.04, p < 0.05) stronger for men and that the 
effect on the likelihood of actually starting a business is 17% (dy/dx = 0.17, p < 0.01) stronger for 
men. To make this finding more transparent, we plotted the dependent variable, actual start-up, as 
a function of sex and EI at T1 (see Figure 1) at high and low levels following the recommendations 
of methodologists (Aiken and West, 1991). Consistent with our empirical result, Figure 1 indicates 
the different effect of sex on the EI-behaviour link. For men, the likelihood of starting a business 
increases with increasing EI, while the relationship between EI and actual start-up does almost not 
exist for women. Moreover, when both men and women have equally high EI (above the mean 
value), men are more likely to act on their intentions to start a business than women.

Model 2 examined the effect of the predictors measured at T2 (at the end of the course) on 
actual start-up at T4. In Model 2a, consistent with the finding in Model 1a, ESE at T2 

Figure 1. Moderating effect of sex on intention at T1 and start-up behaviour at T4.
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significantly predicted actual start-up at T4 (p < 0.01). Model 2b shows the effect of EI at T2 on 
actual start-up behaviour at T4. Similar to Model 1b, EI at T2 also significantly (p < 0.01) pre-
dicted start-up at T4. While interpreting results using marginal effects, we find that EI at T2 
increases the likelihood of taking steps to start a business at T4 by 3% (dy/dx = 0.03, p < 0.01) and 
the likelihood of actually starting a business at T4 by 14% (dy/dx = 0.14, p < 0.01). Finally, Model 
2c tests the moderating effect of sex. We observe a marginally significant and positive coeffi-
cient of the interaction variable sex × EI (p < 0.10). The marginal effect test indicates that the 
effect of EI at T2 on the likelihood of taking steps towards start-up is 3% (dy/dx = 0.03, p < 0.10) 
stronger for men and that the effect on the likelihood of actually starting a business is 12% (dy/
dx = 0.12, p < 0.10) stronger for men.

Models 3a–3c, which examine the effect of the predictors measured within six months of gradu-
ation on actual start-up three years after graduation, are intended to replicate the findings in Models 
1 and 2. Surprisingly, ESE was not significantly related to actual start-up in any of the three mod-
els. In Model 3b, EI at T3 still predicts actual start-up behaviour at T4 (p < 0.05); however, the 
significance level dropped compared to Models 1 and 2. This is possibly due to the small sample 
size in T3 (n = 84), which reduced statistical power. When interpreting the effects of EI at T3 using 
marginal effects, we find that EI at T3 increases the likelihood of taking steps towards start-up at 
T4 by 4% (dy/dx = 0.04, p < 0.05) and the likelihood of actually starting a business at T4 by 12% 
(dy/dx = 0.12, p < 0.05). Model 3c examines the moderating effect of sex on the relationship between 
EI at T3 and actual start-up behaviour at T4. The interaction variable sex × EI indicates a stronger 
direct effect between EI and behaviour among male respondents than among female respondents 
(p < 0.05). The marginal effect test indicates that the effect of EI at T3 on the likelihood of taking 
steps towards start-up is 7% (dy/dx = 0.07, p < 0.10) stronger for men than for women and that the 
effect on the likelihood of actually starting a business is 21% (dy/dx = 0.21, p < 0.05) stronger for 
men than for women. Using the same procedures as in Figure 1, Figure 2 is plotted to visualize the 
moderating effect of sex on the relationship between EI at T3 and the actual start-up behaviour at 
T4. Figure 2 shows that the likelihood of starting a business increases along with the increase in EI 
among men, while an opposite effect is observed among women. The negative relationship between 
EI and actual start-up for women observed in Figure 2 is interesting but may not be meaningful as 
the zero-order coefficient of sex in Model 3c is not significant (p > 0.10). Given the significant 
interaction term in Model 3c, we can only conclude that the effect of EI on start-up is stronger for 

Figure 2. Moderating effect of sex on intention at T3 and start-up behaviour at T4.
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men than women. Additionally, men are more likely to act on their intentions to start a business 
compared to women when they both have equally high EI.

Considering all the models together, we conclude that both the main effect of EI (Hypothesis 1) 
and the moderating effect of sex in the intention–behaviour link (Hypothesis 2) receive support in 
most models across the four waves of data, except for Model 2c in which the interaction variable 
was only marginally significant (p < 0.10).

Post hoc analyses

Our data showed that out of 13 students (five women and eight men) who indicated at T1 no or very 
weak intentions to start businesses (averaged EI ⩽ 2 on a 1- to 5-point scale), four (two women and 
two men) had actually started a business. That is, 40% of the female ‘non-intenders’ (Kautonen 
et al., 2013) and 25% of their male counterparts became ‘accidental entrepreneurs’ (Fitzsimmons 
and Douglas, 2011). This suggests that female ‘non-intenders’ (Kautonen et al., 2013) might be 
more likely than men to become accidental entrepreneurs (Fitzsimmons and Douglas, 2011). 
Unfortunately, the number of accidental entrepreneurs in our data set was not large enough for us 
to conduct additional statistical analyses. Further investigations into the sex difference in becom-
ing accidental entrepreneurs should be informative. Additionally, identifying the triggering event 
which motivated women who had no intentions to start businesses to actually become entrepre-
neurs would likely be valuable. Qualitative research building on interviews of female accidental 
entrepreneurs should precede statistical studies in order to better understand these entrepreneurs 
and determine what types of data are needed for effective statistical studies.

Because we collapsed all the steps taken towards start-up, responses were aggregated into one 
level in the dependent variable (coded as 1) regardless of the number of start-up-related activities 
respondents engaged in. This may have distorted our results. To assess this potential problem, we 
created a new dependent variable with 0 for ‘no action’, 1–7 for different levels of nascency (the 
number of tasks that the respondents had performed), and 8 for start-up. The same regression mod-
els were run using this alternative dependent variable as a robustness check. Results matched those 
for the original dependent variable, thereby indicating that our results are robust to the method used 
to code the dependent variable.

Our results showed that ESE at each time was not significantly related to behaviour three years 
after graduation. Given that ESE is a strong predictor of EI, the non-significant finding is surpris-
ing. To further understand the relationships among ESE, EI and actual behaviour, we used Baron 
and Kenny’s (1986) procedure to test potential mediating effect of EI on the relationship between 
ESE and actual behaviour. The results showed that for ESE and EI at each time (T1, T2 and T3), 
EI fully mediated the effect of ESE on actual start-up behaviours. Hence, ESE does not appear to 
have a direct effect on actual start-up behaviours in our sample.

Discussion

Our first goal in this study was to apply both theory and empirical analysis to establish the link 
between EI and start-up behaviours. Ajzen’s (1991) TPB builds a strong theoretical argument sup-
porting the EI-behaviour link, and a three-year longitudinal study with four waves of data collection 
offered the kind of rare, primary data needed to confirm it. We are not the first to confirm the 
EI-behaviour link (see Goethner et al., 2012; Kautonen et al., 2013, 2015; Kolvereid and Isaksen, 
2006; Rauch and Hulsink, 2015; Van Gelderen et al., 2015). We could have cited these studies and 
omitted our first goal, but had we done so, we would have had to acknowledge that the EI-behaviour 
link had not yet been confirmed in the national context of our study because – to our knowledge – no 
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prior study has examined the EI-behaviour link in the US context. Therefore, we confirmed the 
EI-behaviour link – Hypothesis 1 – in the US context rather than incorporating such a weakness into 
our study.

In reviewing entrepreneurship research, Gartner (1985) called for greater emphasis on differ-
ences among entrepreneurs. Applying this mandate to the study of the EI-behaviour link suggests 
that differences in entrepreneurs may affect their propensity to act on their intentions. Our second 
goal focused on one of the most fundamental differences among entrepreneurs – their sex – and 
how this difference could affect the EI-behaviour link. As originally formulated, the TPB does not 
consider the impact of sex on the relationship between intentions and behaviours (Ajzen, 1991). 
For guidance as to how sex might affect the EI-behaviour link, we turned to social role theory 
(Eagly, 1987) and the gendered entrepreneurship perspective (Gianakos, 1995; Glick et al., 1995; 
Gupta et al., 2008, 2009), which suggest that entrepreneurship is a gendered process in that women 
and men face different social expectations and different levels of support in their environment 
when it comes to entrepreneurship (Langowitz and Minniti, 2007; Wilson et al., 2004, 2007, 2009; 
Zhao et al., 2005). Because the normative representation of entrepreneurship is dominated by mas-
culinity (Henry et al., 2016; Zampetakis et al., 2016), lower social expectations to engage in entre-
preneurship, and weaker anticipated environmental support for their entrepreneurial endeavours, 
might dampen women’s EI. Although we did not formulate this as a hypothesis, we did find in our 
sample that women have lower EI than men (see Table 1). Lower social expectations and environ-
mental support could also make women who intend to start businesses less likely to actually do so. 
We found confirmation for this in our empirical analysis, that is, that sex moderates the EI-behaviour 
link. Based on our results, it appears that socially prescribed gender roles suppress women’s inten-
tions to enter entrepreneurship and also weaken their propensity to act on their intentions. This 
two-step suppression of women’s entrepreneurial behaviours could account for much of the lower 
rates of entrepreneurial activity among women in the United States.

As with our examination of the EI-behaviour link, we are not the first to investigate the impact 
of sex on the EI-behaviour link. Kautonen et al. (2015) tested for a moderating effect of sex on the 
EI-behaviour link in a sample drawn from Austria and Finland. Interestingly, Kautonen et al. 
(2015) found no such significant effect. These conflicting findings highlight not only the need for 
replication studies but also the need for careful reflection on differences among entrepreneurs and 
across national contexts. The effect of sex is likely to differ in diverse national contexts given dif-
ferences in gender roles across cultures (Thornton et al., 2011).

Limitations and extensions

There are a number of limitations to our study, several of which present promising directions for 
future research. First, our study examined entrepreneurs in only one national context (that of the 
United States). Future research could investigate the EI-behaviour link and the impact of sex on 
this link in several national contexts. An interesting methodology would be to create a natural 
experiment by selecting samples from nations with low and high levels of occupational typecast-
ing. Such research could shed light on the conflicting results between those of this study and that 
of Kautonen et al. (2015).

Second is the lack of variation in educational attainment. All our respondents were college 
graduates from the same university. The relationship between EI and start-up behaviours – as well 
as the impact of sex on that relationship – may be different for individuals with different levels of 
education. Indeed, some researchers believe that graduate students exhibit higher levels of self-
confidence in their ability to successfully complete the tasks associated with starting a business 
(Florin et al., 2007). Another potential source of problematic homogeneity in our sample is that all 
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subjects had completed at least one introductory entrepreneurship course by the time we assessed 
their entrepreneurial behaviours. Research suggests that once individuals have gained relevant 
knowledge through an entrepreneurship education programme, they have more realistic expecta-
tions regarding business ownership and may have weaker EI (Oosterbeek et al., 2010; Piperopoulos 
and Dimov, 2015). A sample with variance in the amount of entrepreneurship education might have 
greater variance in EI and actual start-up. Similarly, drawing our sample from a single university 
introduced a source of homogeneity that potentially limits the generalizability of our findings even 
within the United States.

Third, there was very little variance in the type of business that students intended to start. 
Douglas (2013) distinguished between growth-oriented and independence-oriented ventures, find-
ing that ESE affects student EI when intending to start growth-oriented ventures but not for inde-
pendence-oriented ventures. We captured the type of business started in T4; almost all of the 41 
businesses started by the respondents were independence-oriented businesses in domains such as 
massage therapy, fly-fishing guides, tattoo shop, craft classes, and so on. The one exception was an 
IT consulting/web design company that is arguably growth oriented. Surprisingly, our findings are 
inconsistent with Douglas’ (2013). While Douglas (2013) did not find a significant effect of ESE 
on EI for independence-oriented ventures, EI did have a significant effect on start-up behaviours in 
our sample of almost all independence-oriented start-ups.

Fourth, although longer than that employed in most other studies, our maximum window for 
detecting start-up behaviours was only three years after graduation. Some graduates may take 
longer than three years to start a business, and these graduates could be systematically different in 
ways that would affect our findings. Although collection of the necessary data would be formida-
ble, survival analysis could provide deep insight into the factors affecting not just whether inten-
tions lead to start-up behaviours but also into the factors affecting how long this process takes. Not 
controlling for industry is another limitation. The view of entrepreneurship as an appropriate career 
for women may vary across different vocations or industries (Gupta et al., 2009). For instance, 
wedding planning may be perceived as better suited for women; if so, women who intend to 
become self-employed wedding planners may be more likely to act on this specific intention. The 
gender-congruence bias (Wieland et al., 2013) may thus require a model different from that which 
we employed. Implementing a fifth wave of data collection to assess participant masculinity and 
femininity traits – using Bem’s (1991) sex-role inventory for example – could help us identify the 
degree to which gender traits shape the decision to start-up and whether they impact the type of 
business selected. This could add further detail to our suggestion that sex matters in the relation-
ship between EI and actual start-up.

Finally, the exit rate in our study – the number of individuals who started a business since gradu-
ation but had already exited it when the follow-up data collection was conducted – was surprisingly 
high – about 25%, an observation that highlights the importance of further study of entrepreneurial 
exit. Jenkins and McKelvie (2016) have called for more research on the drivers of business exit and 
how exit is perceived by entrepreneurs. It would be productive to assess the reasons for business 
exit among these individuals as well as their subsequent serial EI.

Practical implications

The results of our study imply that EI matter because they affect start-up activities. By showing the 
EI-behaviour link, our results suggest that a potential to increase start-up activity through stimulat-
ing EI exists. If effective techniques to increase EI could be developed, then our study suggests that 
these techniques could be used to increase start-up activity, which is emphasized as a means for 
increasing employment and economic growth. However, such benefits are not guaranteed because 
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an increase in EI caused by a technique such as a training programme might not necessarily lead to 
more start-ups. To increase start-up activity, the technique would have to increase EI in a way that 
also preserves the EI-behaviour link. This is a subtle but very important point. Designing an effec-
tive technique for increasing start-up activity by fostering EI requires careful study of not only the 
impact of the technique on EI but also its impact on the link between EI and start-up activity.

Another important implication of our research is that an entrepreneur’s sex matters. This is 
rooted in our findings that American men are more likely to act on their intentions than their female 
counterparts. Efforts to increase start-up activity by fostering EI might, therefore, be more effective 
if the initiatives target men. That said, targeting women may lead to more gender balance among 
nascent entrepreneurs. In order to stimulate female entrepreneurship, it may be necessary to not 
only strengthen EI but at the same time to frame the way in which women perceive an entrepre-
neurial career. For students, this could possibly be achieved through use of case studies focusing 
on female entrepreneurs or successful female entrepreneurs who could serve as guest speakers. 
Research on the pedagogy of educating women in entrepreneurship could shed light on which 
techniques are most effective in changing how female students perceive an entrepreneurial career 
and on how women can be encouraged to act on their EI. For example, Piperopoulos and Dimov 
(2015) show differences in the impact on EI between theoretically oriented versus practically ori-
ented entrepreneurship courses. A similar approach could be used to identify which educational 
approach would be more effective in generating stronger EI and subsequent start-up activities by 
female students.

Conclusion

This study illuminates an important but insufficiently examined entrepreneurship phenomenon, 
namely, the transformation of EI into start-up behaviours as well as the impact of sex on this pro-
cess. Examining this phenomenon requires multi-year, longitudinal data, which is likely why there 
has been insufficient research on this phenomenon. We drew theoretical support for the EI-behaviour 
link from the TPB and found confirmation of the link in a longitudinal data set collected in four 
waves over a six-year period. While there are prior studies that confirm this link, ours is one of the 
first – to our knowledge – to confirm the EI-behaviour link in the US context. Guided by social role 
theory and gendered entrepreneurship, we hypothesized sex would moderate the impact of EI on 
start-up behaviours. In our review of the literature, we found only one study that examined this 
moderating relationship, but this study (Kautonen et al., 2015), which employed an Austrian/Finish 
sample, found no significant impact of sex on the EI-behaviour link. In contrast, we found a signifi-
cant moderation in our US-based sample. These conflicting results are confounding and require 
further research to provide clarification. Yet, they are also encouraging. If women are just as likely 
as men to act on their EI in some countries, then perhaps interventions can be developed for coun-
tries in which they are not. These conflicting results also highlight the importance of comparing 
studies from different countries, of conducting multi-country studies and – more generally – of 
viewing entrepreneurship from an international perspective.
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