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Abstract

This paper investigates gender issues in Ph.D. entrepreneurship. The empirical analysis is
based on data from a questionnaire survey run in 2014-15 in Italy. We analyse how Ph.D.
students perceive the institutional entrepreneurial environment, the drivers and the factors
hindering entrepreneurship and gender-equality among faculties at the parent institution.
We find evidence of a gender bias in Ph.D. entrepreneurship and that the perception about
the factors either hampering or supporting entrepreneurship is deeply different between
sexes. The academic environment can have a fundamental impact on students’ decisions to
start new ventures and on the probability that they will abandon their entrepreneurial inten-
tions. Female student entrepreneurs particularly benefit from the opportunity to engage with
a gender-balanced work environment.

1 Introduction

Many modern societies have set the achievement of gender equality as a top priority. However,
entrepreneurship remains nowadays a male-dominated venture [1], even if women could
bring different perspectives and mindsets to enterprises [2, 3], contributing enormously to the
socio-economic development of nations [4]. The interest in gender issues has been growing
even in contexts such as academic entrepreneurship. Academic entrepreneurship represents a
fast-growing issue in the scientific literature, and yet our understanding about gender issues in
this context is still limited. While women are involved more than ever in science, their engage-
ment in academic entrepreneurship deserves some consideration [5] and a better understand-
ing about how women entrepreneurs can be supported is needed [6]. In this respect, few
recent papers have highlighted how the environment created by higher education institutions
can be a key factor in promoting and supporting academic entrepreneurship [7-10].

With the rise in relevance of academic engagement in science policy, academic institutions
have put increasing efforts in harvesting an entrepreneurial climate favouring entrepreneur-
ship [11-14]. However, while universities often represent the context where scholars and stu-
dents can have access the necessary knowledge and information for entrepreneurial initiatives
[15], there are high levels of heterogeneity among institutions in terms of resources and
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capabilities devoted to the promotion of entrepreneurship [12, 16-18]. Therefore, investigating
the role played by the academic environment provides indications on how to create the appro-
priate conditions in academic institutions for faculty staff and students to establish entrepre-
neurial ventures [8].

Some papers have analysed from a gender perspective the entrepreneurial attitudes of aca-
demics and students [19-21]. Female students and academics face substantial barriers estab-
lishing business ventures and greater awareness about the reasons and causes of this gender
gap in entrepreneurial activity could have tangible implications in setting university goals and
practices with respect to firm creation. In fact, even if the existence of a significant gender gap
in academic entrepreneurship is documented, there is still considerable controversy over the
precise reasons for this gap, which in turn has implications on the design of appropriate policy
responses [19].

In the attempt to fill this gap in the literature, this paper investigates the entrepreneurial
activity of women among Ph.D. students in a large, entrepreneurship- oriented country such
as Italy. Ph.D. entrepreneurship is a relatively novel topic in the scientific literature that is rap-
idly gaining credit [17, 22, 23] but gender issues among doctorate students are still relatively
unexplored. Ph.D. entrepreneurship deserves special attention for several reasons. First of all,
there is growing consensus among scholars regarding the fact that Ph.D. students can contrib-
ute greatly to knowledge transfer processes and are often more motivated than academics to
become start- uppers since they are younger in age, less averse to risk, and in general do not
have a long-term job contract. Ph.D. students may be potentially better at overcoming the bar-
riers to new venture creation because, unlike tenured academic staff, they are often better posi-
tioned to gain access to the required commercial competences and assets, and they do not
need ‘genetic mutation’ to become entrepreneurs [24]. Secondly, Ph.D. entrepreneurship is
relevant from the policy viewpoint because it is more likely than other forms of entrepreneur-
ship to generate knowledge-intensive start-ups, high-skilled jobs and contribute to knowledge-
based regional development processes, confirming the pivotal role of universities in regenerat-
ing local communities. In fact, during their early academic careers, Ph.D. students can exploit
business ideas with higher levels of technological/knowledge content than graduates and are
more committed to entrepreneurial ventures than faculty members [13, 17].

Drawing from these propositions, this article aims to investigate if and in what respect
women perceive differently from men universities’ institutional environments. In this paper
we investigate (1) the gender gap in Ph.D. entrepreneurship, (2) the relevance of the drivers
and obstacles to entrepreneurship for both female and male students and (3) how the percep-
tion about the university entrepreneurial environment is associated to Ph.D. students’ success
in starting a business venture. For this purpose, we concentrate on two aspects of the entrepre-
neurial environment that Ph.D. students engage with: (a) academic efforts in creating a favour-
able environment for start-up creation, and (b) gender equality in the academic workplace.

The institutionalisation of entrepreneurship support, for example with initiatives such as
the creation of incubators or the introduction of academic regulatory norms in favour of entre-
preneurship, has been found to be positively related to the entrepreneurial climate among stu-
dents [25, 26]. In this respect, many universities have created infrastructures such as business
incubators in the attempt to encourage students to become entrepreneurs [27-29]. Similarly,
there is evidence that academic rules for potential entrepreneurs can enhance the entrepre-
neurial spirit, facilitating the formation of positive perceptions among students about
entrepreneurial employment outcomes [10, 12, 30] and encourage the formation of a positive
attitude that is conducive to entrepreneurial intentions and their realisation [31].

Secondly, while there is the assumption that academic institutions are unbiased workplaces,
few papers have recently highlighted that universities in almost every country perform poorly
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in terms of gender equality [32]. In most European countries, while statistics on enrolment
and graduation tend to favour women, women are underrepresented in faculty positions [33-
36].

The active promotion of diversity in institutions attenuates the gender-related differences
in the intensity of academic engagement [37]. The lack of women in the institutional context
deprives female staft or students alike of role models or mentors that can support them in over-
coming the challenges associated with engaging with industry. Therefore, unbalanced aca-
demic work environments may amplify the gender gap even in terms of students’ start-up
activity. Therefore, as academic institutions tend to be male-dominated work environments
[38-40], female Ph.D. students will strive more than male students in establishing business
ventures because they will have lower chances of engaging with same-sexed peers among aca-
demic staff [41, 42], highlighting the relevance of peer effects and homophily between individ-
uals and their peers for entrepreneurship.

We focus the investigation of gender issues in Ph.D. entrepreneurship observing univer-
sity-level factors for two reasons. First, they provide immediate policy and managerial implica-
tions for research institutions to promote entrepreneurship. Second, while there is ample
evidence regarding the relationship between students’ personal characteristics and entre-
preneurship university-level factors have been relatively understudied [43]. In fact, while the
scientific literature has investigated how universities can support academic entrepreneurship
in general [44], there is little understanding regarding how the university environment is asso-
ciated to students’ start-up activity.

2 Materials and methods

The analysis of Ph.D. entrepreneurship is based on data from a questionnaire survey addressed
to Ph.D. students who were enrolled in Ph.D. programmes in Italy between 2008 and 2014.
The questionnaire asked general questions about students and their personal characteristics,
about their study period and their level of satisfaction with the study programme, their occupa-
tional status and entrepreneurial activity.

The questionnaire survey was run with the support of CINECA, an Italian consortium of
universities, research institutions and the Ministry of Education and Research (MUR). The
authors designed the questionnaire, CINECA verified it and administered the survey. CINECA
holds the email addresses of every academic and Ph.D. student in Italy. The survey between
the end of 2014 and the beginning of 2015. CINECA contacted via email 23,500 individuals,
which represent 50% of the population of doctorate students that were admitted in a Ph.D.
course in the period 2008-14 in Italy. No contact information was disclosed to the authors and
CINECA removed any possible reference to the identity of the interviewees.

All responses were verified by the Italian National institute of Statistics (ISTAT), which did
not disclose data for students enrolled in Ph.D. courses for which the response rate was too
small, to ensure confidentiality (e.g., two responses from Ph.D. programmes involving just
three students). ISTAT returned to CINECA and the authors a database with 11,908 question-
naire responses. The authors dropped the cases with missing information and finalised a data-
base with 9,062 complete responses (39% response rate). 68% of respondents completed their
Ph.D. studies and 72% were employed. 6.5% of respondents had started a business, 87% of
which were still active at the time of the survey.

The authors verified the goodness of the sample balance with ISTAT data. ISTAT publishes
data on the population of Ph.D. graduates in Italy in yearly reports. In the 2015 report, ISTAT
identified 22,469 graduates belonging to two cohorts: 2008 and 2010. We compared the distri-
bution of responses obtained from our survey by disciplinary-scientific field (SSD) with those
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presented by ISTAT and the estimated difference between the two cohorts was in all scientific
areas below the 5% threshold, demonstrating the good representativeness of our sample. The
Italian classification of SSD includes 14 sectors and is compliant with the one proposed by the
OECD Frascati Manual [45].

The survey data was merged to data from other sources: (1) to observe university level char-
acteristics the analysis relied on MUR data on university size, location, and research perfor-
mance; (2) Information of faculty staff was obtained from a national database publicly
available on the CINECA website, which allows to extrapolate the number of faculty members
for all Italian universities. It also provides detailed information on gender, academic position,
and the SSD for the period of analysis; (3) Finally, the authors obtained information concern-
ing the availability of start-up regulation from university institutional websites. Information
on university incubators was obtained from Netval reports [46].

3 Results and discussion
3.1 Ph.D. entrepreneurship by gender

ISTAT collected country-level data on doctorate students that obtained their Ph.D. title in
2010, 2012 and 2014. As shown in Fig 1, the number of women graduating in the three cohorts
is consistently higher than men, with women representing at least 52% of the population. Most
Ph.D. students in Italy receive a government scholarship and the recent cuts to university
funding [47], are reflected also in the gradual decrease in the number of graduates over time.
Notwithstanding gender issues, this is worrying for the future development of the Italian
research and innovation system, which already underperforms other OECD countries in
terms of number of scientists.

We examine Ph.D. students’ career interests using ISTAT data in the three cohorts. As
shown in Fig 2, confirming the results of a recent study [48], even if with different intensity
over time, becoming a self-employed worker is an employment outcome that appeals to many
doctorates, especially men, at least till 2014. However, the gap between man and women is
consistent. Some 40% of doctorates is employed in private organisations. These results are
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Fig 1. Ph.D. students by gender.
https://doi.org/10.1371/journal.pone.0261495.g001
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Fig 2. Ph.D. students career interests.

https://doi.org/10.1371/journal.pone.0261495.9002

relevant from the policy perspective. Governments, especially in countries such as Italy where
most students are granted a scholarship, allocate resources to Ph.D. programmes mostly on
the assumption that graduates will be employed in academia, providing returns to State invest-
ments in their education [13, 49]. However, the results presented here confirm those in other
works [23, 50], demonstrating that this assumption does not hold. This raises questions con-
cerning how and to what extent universities can support students’ decision to become
entrepreneurs.

The analysis of survey data presented in Fig 3, show that 6.5% of Ph.D. students in Italy
become entrepreneurs, demonstrating that doctorates have a much higher entrepreneurial
attitude than the overall average national score of 2.8%. Looking specifically at gender differ-
ences in start-up activity, confirming ISTAT data, we find a substantial gender gap, with
women being much less likely than men to achieve an entrepreneurial employment outcome
(4.5% vs. 8.5%). Moreover, as shown in Fig 4, supporting recent UNESCO findings [51], in the
areas of social sciences and humanities the gap between men and women in entrepreneurship
is much narrower than in the hard sciences.

3.2 Drivers of and obstacles to entrepreneurship

In a first step we asked students about the relevance of several drivers and obstacles to
entrepreneurial activity. We compared the scores of women’s perception about these factors to
men’s perception. The degree of perception about the drivers and obstacles to entrepreneur-
ship was measured on a Likert scale ranging from “1- absolutely not important” to “6-abso-
lutely important”. We then run independent samples t-tests to compare the difference of mean
values of the responses. The following tables present the significance level expressed in
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Fig 3. Ph.D. start-up activity by gender.
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symbols. We found that the difference of mean values of the responses between males and
females is different from 0 for all the factors considered in the questionnaire.

As shown in Table 1, female students have a higher perception of the relevance of the iden-
tified drivers. The difference between opinion levels is especially relevant for what concerns
the access to scientific support from external peers, the availability of business competition
schemes and the access to public funding. Start-up assistance and business plans are also

Political Sciences
Economics and Statistics 7
Law
Sociology, Philosophy and Psychology
Humanities
Engineering
Civil Engineering & Architecture
Agriculture & Veterinary
Medicine
Biology
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Mathematics & Computer Science

Ll
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Fig 4. Start-up activity by scientific field and gender.
https://doi.org/10.1371/journal.pone.0261495.g004
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Table 1. Students’ opinion about the relevance of drivers to entrepreneurship.

Response Female Male p-value

Public funding 4.87 4.53 0.000 *
Private funding 4.91 4.73 0.000 -
Bank loans 4.77 4.60 0.000 **
Financial partners 4.87 4.72 0.000 o
Industrial partners 4.88 4.82 0.005 *
Field experts 5.15 4.96 0.000 *
Patent portfolios 4.15 3.92 0.000 **
Scientific support 4.25 3.86 0.000 **
Start-up assistance 4.90 4.62 0.000 o
Business plan 4.84 4.58 0.000 o
Market analysis 4.81 4.61 0.000 *
Incubation 4.58 4.34 0.000 -
Design 4.67 4.44 0.000 **
Legal support 5.07 4.88 0.000 *
Business competition schemes 4.80 4.46 0.000 **

Independent samples ¢-test
* significant at 5 per cent level
** significant at 1 per cent level.

https://doi.org/10.1371/journal.pone.0261495.t001

relevant. This provides insights about a greater need for women of support services to entre-

preneurship and mentorship.

Secondly, in Table 2 we analysed the obstacles to entrepreneurship. Supporting what was
found for the drivers, we found that, overall, women face bigger obstacles than men in estab-
lishing a business venture and, as suggested in the literature [52], practices to counteract segre-
gation and promote gender equality in this context should be promoted. Female students are
especially sensitive to difficulties in finding appropriate competencies in terms of scientific

Table 2. Students’ opinion about the relevance of obstacles to entrepreneurship.

Response Female |Male |p-value
Unclear (lack of) academic rules and guidelines on start-up creation 3.14 3.04 .000 o
Difficulties in raising financial resources 4.26 4.17 .000 *
Difficulties in finding appropriate know-how and scientific competencies | 3.70 3.51 .000 **
Difficulties in finding appropriate managerial competencies 3.90 3.72 .000 **
Difficulties in finding appropriate equipment and capital goods 3.71 3.48 .000 *
Difficulties in finding information on markets 3.51 3.47 .400

Lack of networks 3.74 3.67 .015 *
Low risk attitude 3.46 3.51 .035 *
Low entrepreneurial attitude of the supervisor 3.47 3.33 .000 *
Lack of suitable partners 3.59 3.48 .000 *
Excessive bureaucracy 4.31 4.34 251

Necessity of authorisations 4.06 3.95 .000 o

Independent samples ¢-test
* significant at 5 per cent level
** significant at 1 per cent level.

https://doi.org/10.1371/journal.pone.0261495.t1002
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Table 3. Students’ opinion about the entrepreneurship environment at the parent university.

Response Female Male p-value

There is a favourable environment to start-up creation 2.86 2.98 .000 *
There is a favourable environment to U-I interaction 3.13 3.20 .004 *
Entrepreneurship is a central mission 2.73 2.77 .067

There is support to patenting and innovation 3.00 3.06 .012

There is dedicated strategy for technology transfer 2.75 2.85 .000 **
U-I collaboration is important 3.27 3.42 .000 **
Teaching is well connected to research 3.56 3.56 .821

There are training courses for entrepreneurs 2.58 2.73 .000 o
There is professional support to potential entrepreneurs 2.57 2.76 .000 **

Independent samples ¢-test
* significant at 5 per cent level

** significant at 1 per cent level.

https://doi.org/10.1371/journal.pone.0261495.t003

and managerial know-how, as well as in finding appropriate equipment and capital goods.
Their risk-aversion also seem to be lower than in the case of men.

As the environment created by higher education institutions can influence greatly academic
entrepreneurship [13, 53], it is important to determine how universities can create the appro-
priate conditions for faculty staff and students to establish entrepreneurial ventures [8]. In this
line of thinking, we asked students’ opinion about the entrepreneurship environment at the
parent university (Table 3). Overall, women have a lower opinion about the entrepreneurial
environment available to them at the parent institution than men. All scores were lower for
female students than for men. If we focus on responses that were statistically different, we find
that female students find universities less supporting in providing professional support to
potential entrepreneurs, in offering training courses for entrepreneurs and in creating collabo-
ration agreements with private companies. This once again supports the implementation of
dedicated services to women’s entrepreneurial activity. Practices to reduce this gap in students’
perception must be introduced in order to promote entrepreneurship and express untapped
potential and skills.

3.3 University initiatives for start-up activity

Many universities have started promoting the creation of an institutional environment that is
favourable to business creation [11, 12, 14]. The environment that academic institutions create
can be a key determinant of student and faculty entrepreneurship [7-10].

Several institutions have established business incubators in the attempt to encourage stu-
dents to become entrepreneurs [11, 27, 29]. University incubators have a positive impact on
start-up activity, survival, and growth [26], offering basic business support services, mentoring
in early business stages and access to funding. It follows that the availability of business incuba-
tors has been typically associated in the literature to higher levels of academic entrepreneur-
ship [11, 15].

In the attempt to creating a favourable environment to entrepreneurship, some universities
have also introduced dedicated regulatory frameworks to frame start-up activities [10, 12, 30].
These norms for start-up and spin-off creation set the distribution of financial returns from
entrepreneurial ventures, define the commitments of future entrepreneurs with the parent
university limiting potential conflicts [12]. The adoption of these rules has a positive impact on
academic entrepreneurship [54-56].
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According to this line of arguments, the institutionalisation of entrepreneurship support,
either via incubators or regulatory norms, should be positively related to the entrepreneurial
climate among students [25]. These academic initiatives can enhance the entrepreneurial
spirit, facilitating the formation of positive perceptions among students about entrepreneurial
employment outcomes and encouraging the formation of a positive attitude that is conducive
to entrepreneurial intentions and their realisation [31].

Notwithstanding the support that students can receive from an entrepreneurship- friendly
academic environment, there is no evidence concerning any gender-specific effect of the aca-
demic institutional environment. In other words, entrepreneurship norms or support facilities
should work equally well (or bad) for both men and women. Supporting this, some authors
[57] analyse the impact of non-financial support policies and programmes, such as consulting
and monitoring services to early-stage companies, on start-up activity, finding no significant
variation between different sexes. In this sense, the needs and problems of women entrepre-
neurs that institutions can address, should not be too different from those of men [58, 59].

Table 4 reports information on gender differences in Ph.D. students’ entrepreneurial atti-
tude as well three dimensions of the university entrepreneurial environment available to stu-
dents engaged in a Ph.D. programme: the availability of university polices for
entrepreneurship, the availability of an incubator and the share of women in faculty, in the
same scientific area and in total. Information concerning university policies such as the avail-
ability of an incubator or start-up regulation was obtained from institutional websites. Infor-
mation on staff was drawn from ministerial data. As shown in Table 4, considering gender
differences in entrepreneurial intentions and activity, we find a substantial and statistically sig-
nificant gender gap in both cases, with women exhibiting a lower attitude towards entre-
preneurship and being less likely to start a new venture. We find also that university initiatives
do not have a gendered association to men or women. However, the statistics reported in
Table 4 suggest a gender self-selection in the Ph.D. programme, with women being engaged
more than men in Ph.D. programmes offered in universities and scientific areas where the
share of female faculty is relatively higher.

Whether the opportunity of working in a more gender balanced academic environment
also affects female attitude towards entrepreneurship is investigated by means of a logit regres-
sion model as reported in Table 6. The logit specification allows to estimate the gender

Table 4. The university environment of student entrepreneurs.

Response Female Male |p-value
Rate of entrepreneurship (1) 4.5% 8.5% | .000 **
Entrepreneurial intention (1 = no int. ~ 6 = high int.) (2) 3.70 3.95 |.000 o
Availability of a dedicated start-up and spinoff regulation (Y/N) 0.64 0.62 |.028 *
Availability of a business incubator (Y/N) 0.81 0.81 |.578

*ok

Share of university female faculty in the same year of graduation and area of the Ph.D. | 0.38 0.33 | .000
student

Share of university female full professors in the same year of graduation and area of 0.23 0.19 |.000
the Ph.D. student

Independent samples t-test

* significant at 5 per cent level

**significant at 1 per cent level.

(1) Percentage of students who established or contributed to the establishment of a business start-up

(2) Students’ intention in creating a start-up measured on a Likert scale ranging from “I—no intention” to “6—

extremely high intention”.

https://doi.org/10.1371/journal.pone.0261495.t1004
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Table 5. Description of variables.

Variable
Start-up

Start-up intention

Female

Age start-up
regulation

Business incubator
Share female staff
Age

Entrepreneur parent
Academic position

No work experience
Risk preference

University rating

University size

Unemployment rate

Description Data source

Dummy variable taking the value 1 if the student established or contributed to the establishment of a business start-up and 0 | Questionnaire

otherwise.

Dummy variable taking the value 1 if the student intends to create a business start-up and 0 otherwise. Start-up intention Questionnaire

was measured in the questionnaire on a Likert scale ranging from 1 to 6 = highest. The dummy variable is equal to 1 for

responses > 4 and 0 otherwise.

Dummy variable taking the value 1 if the student is female and 0 otherwise. Questionnaire

Age of dedicated policies for spinoff and start-up creation (in 2006, if available). University
website

Dummy variable taking the value 1 if a business incubator is available at the parent institution. PniCube website

Share of university female faculty in the same year of graduation of the Ph.D. the student and in the same scientific area. MUR

Age of the student. Questionnaire

Dummy variable taking the value 1 if at least one of the student’s parents is an entrepreneur. Questionnaire

Dummy variable taking the value 1 if the student holds an academic position. Questionnaire

Dummy variable taking value 1 if the student had no job experience before the beginning of the Ph.D. programme, and 0 Questionnaire

otherwise.

Scalar variable ranging from 1 if the student claims that she/he is more willing to invest in technologies, projects or products | Questionnaire

that involve low risk and certain, low gains and 5 if she/he is more willing to invest in risky projects that involve high gains.

Research rating published by MUR in 2014, based on evaluation of the research output carried out over the period 2004-10. | MUR
This composite indicator accounts for peer review evaluations of research activity carried out at academic institutions
(patents, impact factor of journal articles, etc.).

University size is expressed as numbers of students: 1 small (<10,000); 2 medium (10,000-15,000); 3 large (15,000-40,000); 4 | MUR

mega (>40,000).

Unemployment rate in the province (NUTS3) where the university is located, in the year before graduation.

https://doi.org/10.1371/journal.pone.0261495.t005

ISTAT

differences in entrepreneurship (both entrepreneurial intention and actual start-up activity)
among Ph.D. students in relation to the university entrepreneurial environment by controlling
for several individual characteristics which may affect differently the entrepreneurial attitude
of male and female students, such as risk attitude and parents’ entrepreneurship and work
experience before starting the Ph.D., along with some university characteristics. Table 5 pres-
ents the description of variables used in the econometric analysis. In Table 6, columns (1) and
(4) present the results including the whole sample of respondents, while columns (2) and (3)
for start-up and (5) and (6) for entrepreneurship intention present the results separately for
the two samples of female and male students.

Confirming the results of previous literature, after controlling for individual and university
characteristics, we find that university policies for entrepreneurship are equally important for
men and women. However, what really seems to matter for women’s success in starting a busi-
ness is the opportunity to engage during their study period with same-sexed role models. Our
results suggest that those women who attended universities where the faculty gender balance
was more favourable to women, were more likely to successfully establish a business venture,
while the effect on men is negligible and not statistically significant. These results extend also
to entrepreneurial intentions.

These findings suggest that attending institutions where the faculty is more gender- bal-
anced provides great incentives to women to become entrepreneurs, without necessarily hav-
ing negative effects on men. This implies that women benefit from engaging with same-sexed
role models and being in environments where women are rightly represented allows them to
feel more confident in overcoming gender barriers and venture into start-up prospects. In con-
trast, men do not seem to have the same need for same-gender role models [41] as the rate of
entrepreneurship is largely in their favour. Unfortunately, female Ph.D. students engage with
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Table 6. Logit regressions.

VARIABLES Start-up (1) Start-up F (2) Start-up M (3) Start-up intention (4) Start-up intention F (5) Start-up intention M (6)
Female -0.030** - - -0.042** - -
[0.007] [0.011]
Age start-up regulation 0.003" 0.002 0.004+ 0 -0.004 0.004
[0.001] [0.002] [0.002] [0.002] [0.003] [0.003]
Business incubator 0.031%* 0.024" 0.041%* 0.039* 0.062"* 0.02
[0.010] [0.012] [0.016] [0.016] [0.024] [0.021]
Share female faculty 0.072+ 0.080+ 0.051 0.200"* 0.330"" 0.073
[0.040] [0.047] [0.066] [0.073] [0.112] [0.097]
Age 0.002** 0.002** 0.003* 0.000 0.000 0.000
[0.001] [0.001] [0.001] [0.001] [0.002] [0.002]
Entrepreneur parent 0.050"* 0.041** 0.059** 0.057** 0.032 0.089"*
[0.009] [0.011] [0.016] [0.018] [0.025] [0.026]
Academic position -0.020** -0.021* -0.020+ -0.066"* -0.067** -0.063**
[0.007] [0.009] [0.011] [0.012] [0.018] [0.015]
No work experience -0.025** -0.023* -0.029* -0.007 -0.011 -0.004
(0.007] [0.009] (0.012] (0.012] (0.018] [0.016]
Risk preference 0.020** 0.015** 0.026"* 0.081** 0.082** 0.080"*
[0.004] [0.006] [0.007] [0.007] [0.011] [0.009]
University rating -0.024 -0.014 -0.039 -0.031 -0.053 -0.017
[0.016] [0.020] [0.026] [0.027] [0.041] [0.034]
University size -0.019** -0.014* -0.025"* -0.018" -0.027* -0.01
[0.004] [0.005] [0.007] [0.008] [0.012] [0.010]
Unemployment rate 0.001 0 0.002 0.005"* 0.005* 0.004*
[0.001] [0.001] [0.001] [0.001] [0.002] [0.002]
Constant yes yes yes yes yes yes
Area dummies yes yes yes yes yes yes
Year dummies yes yes yes yes yes yes
Observations 5,984 2,855 3,101 6,400 3,100 3,300

+ significant at 10 per cent level
* significant at 5 per cent level
**significant at 1 per cent level.

https://doi.org/10.1371/journal.pone.0261495.t006

biased environments where, notwithstanding their good academic performance, female aca-
demics are poorly represented [38-40]. Therefore, they lack the necessary peer effects that
seem to work in favour of entrepreneurship.

4 Conclusions

Ph.D. entrepreneurship is a rising topic in the scientific literature. The results of a large survey
on Ph.D. students carried out in Italy show the existence of persistent gender effects in stu-
dents’ perception about the drivers and obstacles to entrepreneurship. Women are generally
more inclined to perceive drivers to entrepreneurship as being more fundamental to deter-
mine start-up success than men. However, they also have a more negative perception about
the obstacles to start-up creation. Our qualitative analysis also confirms that there are relevant
differences between men and women about how they perceive the support they receive from
their parent institutions, raising concerns about the effectiveness of policies in support of the
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creation of an entrepreneurial university. Overall, men are more aware than women about the
entrepreneurial environment available to them.

The main issue investigated in this paper is therefore very much policy oriented and of
practical nature: if there is a gender gap in Ph.D. entrepreneurship, what are the university fac-
tors of the entrepreneurial environment available at parent institutions that environment miti-
gate this gap? In this respect, our simple statistical exercises investigate whether the academic
entrepreneurial environment is associated to Ph.D. students’ success in starting a business ven-
ture and to their entrepreneurial intentions. We find that, while university policies can support
to some extent Ph.D. entrepreneurship, there are no significant statistical differences between
men and women that either had the intention to start a company or eventually were successful
in doing so, in terms of availability of university policies or incubating infrastructures.

What really seems to push women to become entrepreneurs, is the opportunity of engaging
with a gender-balanced environment during the Ph.D. programme, having the opportunity to
be guided and inspired by same-sexed peers. These peer effects could mitigate gender differ-
ences and reduce the gender gap in start-up activity.

These findings are important in terms of research policy. While universities have been
encouraged to adopt the ‘entrepreneurial university’ model, emphasizing knowledge transfer
and business creation, our results suggest that traditional initiatives such as creating incubators
or providing university guidelines for business creation can be a necessary but not sufficient
condition in reducing gender disparities. What really matters in supporting women in catch-
ing up with men in entrepreneurial activity is bringing equality in academic workplaces, grant-
ing to women equal opportunities of recruitment and career advancements. This is not just an
issue of justice, but also of economic opportunity, promoting women entrepreneurship, with-
out necessarily being detrimental to men.
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