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Abstract: Technology entrepreneurship may contribute significantly to economic development and
innovation. Little research has investigated the role of the university in technology entrepreneurship
among STEM (science, technology, engineering or mathematics) students. More research into the
entrepreneurial intentions–behaviour link is needed. This paper aims to identify university-related
factors that may contribute to the translation of technopreneurial implementation intentions into ac-
tions in a sample of 200 STEM students. The variables university research excellence and perceptions
of business development support significantly influence the likelihood of nascent technopreneurial
behaviour. This study contributes to a greater understanding of the technopreneurial process and the
drivers of technopreneurial behaviour among STEM students. The results of this study may help to
enhance nascent entrepreneurship among Bulgarian STEM students.

Keywords: nascent technology entrepreneurship; university; student entrepreneurship; STEM
students

1. Introduction

It has been recognised that entrepreneurship might play a significant role in employ-
ment, growth of value-added and productivity and innovation (Van Praag and Versloot
2007). Technology entrepreneurship is a specific type of entrepreneurship with distinctive
characteristics stemming from the combination of different concepts: entrepreneurship,
technology and innovation (Petti 2009; Bailetti 2012; Nacu and Avasilcăi 2014). Several
research gaps have been identified in the literature on technology entrepreneurship.
Shane and Venkataraman (2003) call for more research into the context for technology
entrepreneurship, the process of new technology venture creation and the drivers and
reasons people create new technology ventures. Zhang et al. (2008) note the lack of studies
combining individual and corporate technology entrepreneurship. Mosey et al. (2017)
call for more research exploring the role of entrepreneurship education and university
support measures for the generation of talent and the experience of individuals in relation
to technology entrepreneurship. Mosey (2016) argues that the university is an ideal setting
for research into technology entrepreneurship spanning different levels of analysis.

There has been significant research focusing on entrepreneurial intentions in the last
decades (Liñán and Fayolle 2015). The premise of this literature is that entrepreneurial
intentions provide an understanding of entrepreneurial behaviour without witnessing
it (Krueger and Alan 1993), and models of intentions and their antecedents are a useful
framework for studying entrepreneurial behaviour (Krueger et al. 2000). However, several
authors highlight that the link between entrepreneurial intentions and behaviour might
not be so straightforward. Krueger (2009) argue that there is no guarantee that a per-
son’s intentions for starting a business will be implemented. Krueger et al. (2000) stress
that even when intentionality is present, the timing of the creation of the new venture
might be relatively unplanned and even sudden. Shook et al. (2003, p. 383) argue that
“it may be a relatively long or short time after intent develops before a new venture op-
portunity is even identified”. Schlaegel and Koenig (2014) conclude that entrepreneurial
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intentions explain only 37% of the variance in actual entrepreneurial behaviour. It was
acknowledged that the entrepreneurial intention-behaviour link needs further investigation
(Fayolle and Liñán 2014).

Many students worldwide are in the process of starting their own business (i.e.,
nascent entrepreneurs) or are already owning and managing their own business (i.e., active
entrepreneurs) (Sieger et al. 2018). However, most research into university entrepreneur-
ship considers only data about spinoffs by faculty and staff and excludes data about
new firm formation by students and graduates (Åstebro et al. 2012; Wright et al. 2019).
Grimaldi et al. (2011) stress that student entrepreneurship had not received enough at-
tention in the literature. Several recent studies call for more research into the role of the
university in fostering student entrepreneurship (Wright et al. 2017; Alves et al. 2019;
Wright et al. 2019), especially for STEM students.

Giving these research gaps, the purpose of this study is to identify university-related
factors that contribute to the translation of technopreneurial implementation intentions
into actions in a sample of Bulgarian STEM students. Fayolle and Liñán (2014) stress that
students who exhibit entrepreneurial implementation intentions have a greater inclination
to act on their intentions than students with entrepreneurial goal intentions. In this study,
technology entrepreneurship is defined as the creation of a new business whose products
or services depend largely on the application of scientific or technological knowledge
(Allen 1992). Nascent technology entrepreneurship refers to startup effort aimed at estab-
lishing a new independent technology business, while nascent technology intrapreneurship
involves technology entrepreneurial effort that is part of a job assignment (Delmar and
Davidsson 2000). This research aims at testing the following hypotheses:

Hypotheses 1 (H1). Participation in entrepreneurship education positively influences the likeli-
hood of nascent technology entrepreneurship or intrapreneurship among STEM students.

Hypotheses 2 (H2). Business development support provided by the university positively influences
the likelihood of nascent technology entrepreneurship or intrapreneurship among STEM students.

Hypotheses 3 (H3). University research excellence increases the likelihood of nascent technology
entrepreneurship or intrapreneurship among STEM students.

In order to test these hypotheses, this study uses a sample of 200 Bulgarian STEM
students who either exhibit technopreneurial implementation intentions or are involved in
nascent technology entrepreneurial or intrapreneurial activities. Taking into account the
purpose of the study and the nature of the dependent variable, we employ binary logistic
regression as a method for data analysis. Based on this analysis, this study discovers that
university research excellence statistically positive affects the odds of nascent technology
entrepreneurship/intrapreneurship among STEM students. On the contrary, surprisingly,
business development support provided by the university has a statistically negative
effect on technology entrepreneurship/intrapreneurship among STEM students. Finally,
entrepreneurship education does not affect the likelihood of students’ involvement in
nascent technology entrepreneurship/intrapreneurship. These results will be discussed
and explained in the final section of the paper.

The paper contributes to a greater understanding of the technopreneurial process
and the drivers of technopreneurial behaviour among STEM students. The results of
this study may help to enhance nascent technology entrepreneurship among Bulgarian
STEM students.

2. Hypotheses Development

The literature on entrepreneurship education reveals that empirical evidence about the
impact of entrepreneurship education on student entrepreneurship is mixed
(Rideout and Gray 2013). The majority of the studies demonstrate that entrepreneurship
education has a positive influence on students and graduates’ involvement in nascent
entrepreneurship. Using a quasi-experimental design, Rauch and Hulsink (2015) demon-
strated that entrepreneurship education enhances subsequent nascent entrepreneurial
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behaviour. Kolvereid and Moen (1997) report that majoring in entrepreneurship signifi-
cantly affects entrepreneurship in a longitudinal study. Charney et al. (2000) find that en-
trepreneurship education graduates are more likely to be instrumentally involved in a new
business venture than other students. Menzies and Paradi (2002) report that taking an en-
trepreneurship course by undergraduate engineering students is associated with increases
in business ownership, a longer time of owning a business and serial entrepreneurship.
Several authors highlight the importance of practical-oriented entrepreneurship teaching
models (Honig 2004; Rasmussen and Sørheim 2006; Pittaway and Cope 2007; Campos et al.
2017; Sansone et al. 2021). Practical rather than theoretical entrepreneurship education is
positively associated with entrepreneurial behaviour (Sansone et al. 2021). Brown (1990) ex-
amines the influence of an entrepreneurship education programme on the entrepreneurial
behaviour of undergraduate students using a pretest-posttest design. They report a high
likelihood of participants in the programme surviving their first 30 months in business.
Bergmann et al. (2016) find a significant effect of the entrepreneurship course participation
rate on the number of university departments on nascent entrepreneurship. They conclude
that the provision of entrepreneurship courses affects not only participating students but
also their peers. In a longitudinal study in Columbia, Varela and Jiménez (2001) report that
entrepreneurial activity is higher for graduates from universities that have offered students
more entrepreneurship guidance and training. The participation of students in university
entrepreneurship-related curricular programmes positively affects the scope of student
startup activities (Morris et al. 2017). In their qualitative study, Games et al. (2019) report
that entrepreneurship education has a positive contribution to nascent entrepreneurship in
terms of motivation encouragement. Therefore, we suggest that:

Hypotheses 1 (H1). Participation in entrepreneurship education positively influences the likeli-
hood of nascent technology entrepreneurship or intrapreneurship among STEM students.

Business development support by universities is defined as means and actions aimed
at supporting startups at later stages of the entrepreneurial process (Kraaijenbrink et al.
2010). Business development support by universities may include financial support for
students’ startups (Kraaijenbrink et al. 2010). The university ecosystem facilitating student
entrepreneurship involves diverse elements, including accelerators, incubators, grants
and business plan competitions (Wright et al. 2017). Although technology transfer offices
have not traditionally supported student entrepreneurship, this is beginning to change
(Wright et al. 2017). Entrepreneurship support programmes can encourage entrepreneurial
behaviour among students and can provide the necessary resources for startup, such as
help from experts, know-how, training, counselling, financing, self-confidence, awareness,
access to networks, etc. (Walter et al. 2013; Trivedi 2016).

Several studies reveal that the university environment is associated with entrepreneurial
behaviour among students (Minola et al. 2016; Shirokova et al. 2016). Minola et al. (2016)
demonstrate that students’ progressive engagement in entrepreneurship is affected posi-
tively and significantly by university support for entrepreneurship. Shirokova et al. (2016)
explore the link between entrepreneurial intention and behaviour in the context of stu-
dent entrepreneurship. They find that the university environment affects the translation
of entrepreneurial intentions into entrepreneurial actions. Arrighetti et al. (2016) show
that perceptions of university support positively influence both the perceived likelihood
of being an entrepreneur and the propensity to start a new venture among students.
Boh et al. (2016) identify diverse university programmes and practices that enhance stu-
dents’ entrepreneurial efforts, including accelerator/incubator programmes, mentoring
programmes, business plan competitions, etc. Drawing upon three case studies, Jansen et al.
(2015) find that such entrepreneurship encouragement offerings may indeed effectively
encourage student entrepreneurship. Students’ involvement in entrepreneurship-related
co-curricular activities organised by universities, such as mentoring, coaching, business
plan competitions and workshops and networking, positively influences the scope of stu-
dent startup activities (Morris et al. 2017). Boh et al. (2016) identify various university
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programmes and practices that enhance students’ efforts for commercialising university
technologies, such as project-based classes on technology commercialisation, mentoring
programmes, accelerator/incubator programmes and business plan competitions. Thus,
we argue that:

Hypotheses 2 (H2). Business development support provided by the university positively influences
the likelihood of nascent technology entrepreneurship or intrapreneurship among STEM students.

Empirical research demonstrates that the research excellence of universities is asso-
ciated with entrepreneurial activity. Scientific research may provide important sources
of technological opportunities (D’Este et al. 2012). Empirical evidence reveals that sci-
entific research is associated with patenting (Azoulay et al. 2007; Van Looy et al. 2011).
Research-intensive universities create entrepreneurial opportunities based on new knowl-
edge (Audretsch and Lehmann 2005; Acs et al. 2013; Fritsch and Aamoucke 2013; Ghio
et al. 2015; Ghio et al. 2019). Bailetti (2012) argues that the stock of university-based
knowledge affects the level of student entrepreneurship at a university. New knowledge
generated by research institutions has a significant role for younger and well-educated
founders of high-technology ventures (Amoroso et al. 2018) and for the growth of academic
spinoffs (Barbosa and Faria 2020). Public research and education have a strong, positive
effect on new business creation in innovative industries (Fritsch and Aamoucke 2013).
New knowledge generated by high-quality universities is associated with the creation
of knowledge-intensive firms (Bonaccorsi et al. 2014). Universities with higher levels of
research productivity tend to develop more spinoffs (Van Looy et al. 2011). Research
excellence of the university positively affects the discovery of technological opportunities
(D’Este et al. 2012) and the likelihood of new technology venture creation among students
and new graduates (Beyhan and Findik 2018). Boh et al. (2016) find that students are
involved in the commercialisation of technologies generated from universities research
labs. Hayter et al. (2016) find that the entrepreneurial role of students is related to knowl-
edge production. More research-oriented universities may be more likely to provide
students with superior knowledge and skills to create and commercialise complex ideas
(Walter et al. 2013). Therefore, we posit that:

Hypotheses 3 (H3). University research excellence increases the likelihood of nascent technology
entrepreneurship or intrapreneurship among STEM students.

Table 1 presents previous empirical studies examining the impact of university-related
factors on students and graduates’ involvement in nascent entrepreneurship.

Table 1. University factors affecting students and graduates’ involvement in nascent entrepreneur-
ship.

University Factors Empirical Evidence

Entrepreneurship
education

Kolvereid and Moen (1997); Charney et al. (2000); Bergmann et al.
(2016); Morris et al. (2017); Games et al. (2019); Onjewu et al. (2021)

University support for
entrepreneurship

Boh et al. (2016); Minola et al. (2016); Shirokova et al. (2016);
Morris et al. (2017); Wright et al. (2017)

Research excellence Boh et al. (2016); Beyhan and Findik (2018)
Source: Own elaboration.

3. Research Methodology
3.1. Data Collection and Sample

In order to identify university-related factors that may contribute to the translation of
technopreneurial implementation intentions into actions, we used a sample of 200 STEM
students who either exhibit technopreneurial implementation intentions (149 STEM stu-
dents) or are involved in nascent technology entrepreneurial or intrapreneurial activities
(51 STEM students). The sample was extracted from a database about technology en-
trepreneurship among Bulgarian STEM students. The data were collected through a survey
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about technology entrepreneurship among Bulgarian STEM students in 15 Bulgarian
universities conducted in the academic year 2015/2016. Students in STEM majors have
a greater potential to become technology entrepreneurs compared with other students
(Souitaris et al. 2007). All 28 Bulgarian higher education institutions providing STEM un-
dergraduate and graduate programmes were contacted and invited to participate in the
survey. The total number of STEM students in these higher education institutions was
72,053 (National Statistical Institute 2016). A consent to participate in the survey was
obtained only from 15 universities, while the other 13 universities refused to participate or
did not respond to the invitation. The total number of STEM students in the participating
universities was 50,266.

The questionnaire of the study was created by the author based on previous research
on the role of the university in student entrepreneurship (Kolvereid and Moen 1997;
Varela and Jiménez 2001; Souitaris et al. 2007; Kraaijenbrink et al. 2010; D’Este et al. 2012;
Walter et al. 2013). It contains various questions related to the demographic characteristics
of respondents, entrepreneurial intentions and behaviour, participation in entrepreneurship
education and perceptions of university factors. A pilot study was conducted among
15 students (8 males and 7 females) to pre-test the initial version of the questionnaire.
Due to comments from some students, minor changes were introduced in some questions.
With the approval and cooperation of rectors, deans, department heads and lecturers in
15 Bulgarian universities, a questionnaire was distributed during class sessions. Students
were informed that participation in the survey was voluntary, and questionnaires were only
for research purposes. In the instructions to respondents regarding the filling-in procedure,
they were advised that the instrument should be completed anonymously and that it was
important to answer all questions. The author was present during the data collection on
most occasions to secure a high response rate, to monitor respondents while they were
answering the questionnaire and to be able to answer further questions from respondents.
The STEM students participating in the survey were not randomly selected (n = 1061).
Therefore, the sample is not statistically representative of the population of Bulgarian STEM
students. However, it may help to preliminarily understand how Bulgarian universities
may foster student technology entrepreneurship.

The sample of this study is composed of 200 STEM students who either exhibit
technopreneurial implementation intentions (149 STEM students) or are involved in nascent
technology entrepreneurial or intrapreneurial activities (51 STEM students). Some students
have a part-time or full-time job, and they may be involved in establishing a new technology
business for their employer as part of their job (Delmar and Davidsson 2000). The STEM
students with technopreneurial implementation intentions reported that they think they
will start a technology business (Krueger 1993), and they already know at least two of where,
when and how aspects of starting a technology business (Gollwitzer and Brandstätter
1997; Orbell et al. 1997; Sheeran and Orbell 1999). The STEM students involved in nascent
technology entrepreneurial activities declared that alone or with others are currently trying
to create a new independent technology business (Delmar and Davidsson 2000). The STEM
students involved in nascent technology intrapreneurial activities stated that alone or with
others are currently trying to start a new technology business for his/her employer as part
of his/her job (Delmar and Davidsson 2000).

Most respondents are enrolled in universities located in Sofia, the capital of Bulgaria
(62%). Bachelor students represent 75% of the respondents in the sample, while only 25%
of the respondents are master’s students. More than 81% of the respondents are full-time
students, while the rest of the respondents are part-time students. About 71% of the
respondent are younger than 24 years. The great majority of the respondents are male
students (65.5%). Female students account for less than 35% of the sample. Only 43% of
the respondents studied a compulsory or elective entrepreneurship course.
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3.2. Definition of the Variables

The dependent variable nascent technology entrepreneurship/intrapreneurship
(NASC_ENTR) is binary and takes a value of 1 if the respondent alone or with others
are currently trying to start a new independent technology business or a new technology
business for his/her employer as part of his/her job (Delmar and Davidsson 2000).

The study uses participation in entrepreneurship education, perceptions of business
development support provided by the university and research excellence as independent
variables. The dummy variable participation in entrepreneurship education (ENT_EDU)
takes a value of 1 if the respondent studied a compulsory or elective entrepreneurship
course within the university and a value of 0 if not. The variable perceptions of business
development support provided by the university (BUS_DEV) is measured with a 3-item
7-point Likert scale developed by Kraaijenbrink et al. (2010), which reveals students’
perceptions of the support for business development by the university beyond teaching.
The variable research excellence (RES_EXC) is measured with the value of the H-index of
the university in the scientific field of study of the respondent in the scientific database
Scopus.

The study controls for differences in gender, social network support, willingness to
take risks among respondents and industry guest lecturers. The dichotomous variable
gender (GENDER) takes a value of 1 if the respondent is male and a value of 0 if she is
female. The dichotomous variable social network support (SOC_NET_SUP) takes a value
of 1 if the respondent can rely on support from her/his social network in case she/he
becomes an entrepreneur and a value of 0 if otherwise (Walter et al. 2013). The variable
willingness to take risks (RISK) is measured with a 4-item 7-point Likert scale adopted from
Gomez-Mejia and Balkin (1989); the Cronbach’s alpha of this scale is 0.763. The variable
industry guest lecturers (GUEST_LECTURERS) is measured with a 2-item 7-point Likert
scale and indicates students’ perceptions of the frequency of lectures and presentations
held by industry partners at the university (Walter et al. 2013); the Cronbach’s alpha of that
scale is 0.933. We wanted to include an additional control variable indicating whether the
respondent’s university is in Sofia. However, this variable is highly correlated with the
variable RES_EXC (r = 0.610) and, therefore, was not used in the analyses. Table 2 presents
the definition of the variables used in the study.

Table 2. Definition of the variables used in the study.

Variable Description

NASC_ENTR
Dummy variable that is equal to 1 if the respondent alone or with others are currently trying to start a new
independent technology business or a new technology business for his/her employer as part of his/her
job, and a value of 0 if otherwise (Delmar and Davidsson 2000).

ENT_EDU Dummy variable that is equal to 1 if the respondent studied a compulsory or elective entrepreneurship
course within the university, and a value of 0 if otherwise.

BUS_DEV Respondents’ perceptions of the support for business development by the university beyond teaching
measured with a 3-item 7-point Likert scale developed by Kraaijenbrink et al. (2010).

RES_EXC H-index of the university in the scientific field of study of the respondent in the scientific database Scopus.

GENDER Dummy variable that is equal to 1 if the respondent is male, and a value of 0 if otherwise.

SOC_NET_SUP Dummy variable that is equal to 1 if the respondent can rely on support from his/her social network in
case s/he becomes an entrepreneur, and a value of 0 if otherwise.

RISK Respondents’ willingness to take risks measured with a 4-item 7-point Likert scale adopted from
Gomez-Mejia and Balkin (1989).

GUEST_LECTURERS Respondents’ perceptions of the frequency of lectures and presentations held by industry partners at the
university measured with a 2-item 7-point Likert scale (Walter et al. 2013).
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The study uses binary logistic regression to examine the effects of independent vari-
ables on the binary dependent variable NASC_ENTR. It is performed with the statistical
package SPSS, version 25.

4. Results

Correlations between independent and control variables used in the study are pre-
sented in Table 3. Female students in our sample exhibit more positive perceptions of the
support for business development by the university beyond teaching than male students.
Male students are less likely to be enrolled in an entrepreneurship course and less likely
to perceive social network support for entrepreneurship compared to female students.
Students in universities with better research exhibit less positive perceptions of the support
for business development by the university beyond teaching than other students. The
correlations between the two independent variables do not exceed 0.32.

Table 3. Correlation matrix.

Variable 1 2 3 4 5 6 7

1. NASC_ENTR 1
2. ENT_EDU −0.062 1
3. BUS_DEV −0.250 ** 0.163 * 1
4. RES_EXC 0.190 ** −0.120 −0.183 ** 1
5. GENDER 0.183 ** −0.312 ** −0.178 * 0.054 1
6. SOC_NET_SUP −0.064 0.096 0.061 0.038 −0.142 * 1
7. RISK 0.029 −0.009 0.118 0.032 0.041 0.034 1
8. GUEST_LECTURERS −0.117 0.235 ** 0.274 ** 0.007 −0.125 0.023 0.079

* Correlation is significant at 0.01. ** Correlation is significant at 0.05.

Table 4 reports the descriptive statistics of the variables used in the study. Almost
80% of the respondents think that they can rely on support from their social network in
case they become entrepreneurs. The high standard deviation of the variable RES_EXC
indicates that some universities exhibit low research orientation in some scientific fields.

Table 4. Descriptive statistics of the variables used in the study.

Variable Mean Median SD Min Max

1. NASC_ENTR 0.26 0 0.44 0 1
2. ENT_EDU 0.43 0 0.50 0 1
3. BUS_DEV 3.15 3 2.15 1 7
4. RES_EXC 8.56 5 5.62 2 22
5. GENDER 0.65 1 0.48 0 1
6. SOC_NET_SUP 0.79 1 0.41 0 1
7. RISK 3.41 3.25 1.38 1 7
8. GUEST_LECTURERS 3.04 3 1.85 1 7

Four binary logistic regression models are estimated to assess the robustness of
the results (Table 5). Model 1 includes the independent variables only. The second
model adds GENDER as a control variable. Model 5 additionally has the control variable
SOC_NET_SUP. The fourth model adds the control variable RISK, and the fifth model con-
trols additionally for GUEST_LECTURERS. A Chi-square statistic is applied to determine
the significance level of the models. The estimated models predict the likelihood of nascent
technology entrepreneurship/intrapreneurship among students at a 99% confidence level.
The variance inflation factor (VIF) values for the variables in the four regressions are within
the acceptable limits (less than 1.2) and, therefore, do not indicate multicollinearity prob-
lems (Hair et al. 1995). The overall predictive ability of the models to correctly classify
students by their involvement in nascent technology entrepreneurship/intrapreneurship
exceeds 76%. Two independent variables significantly affect the odds of nascent technol-
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ogy entrepreneurship/intrapreneurship in all models. The variable RES_EXC positively
influences the odds of nascent technology entrepreneurship/intrapreneurship (p < 0.05).
Students in research-oriented universities are more likely to be involved in nascent tech-
nology entrepreneurship/intrapreneurship than students in other universities (p < 0.05).
The variable BUS_DEV negatively influences the likelihood of nascent technology en-
trepreneurship/intrapreneurship (p < 0.01). The coefficient of the variable ENT_EDU is
not significant (p > 0.05). Participation in entrepreneurship education is not related to the
likelihood of involvement in nascent technology entrepreneurship/intrapreneurship. Only
the control variable GENDER exerts a significant influence on the likelihood of nascent tech-
nology entrepreneurship/intrapreneurship (p < 0.1). Male students are more likely to be
involved in nascent technology entrepreneurship/intrapreneurship than female students
in our sample. The odds of nascent technology entrepreneurship/intrapreneurship are not
associated with the control variables SOC_NET_SUP, RISK and GUEST_LECTURERS.

Table 5. Logit regression. Dependent variable: nascent technology entrepreneurship/intrapreneurship.

Model 1 Model 2 Model 3 Model 4 Model 5

Variable B (S.E.) B (S.E.) B (S.E.) B (S.E.) B (S.E.)

ENT_EDU −0.123
(0.356)

0.101
(0.376)

0.111
(0.377)

0.107
(0.377)

0.178
(0.384)

BUS_DEV −0.362 ***
(0.118)

−0.344 ***
(0.120)

−0.342 ***
(0.120)

−0.347 ***
(0.121)

−0.323 ***
(0.124)

RES_EXC 0.060 **
(0.030)

0.059 *
(0.030)

0.060 **
(0.030)

0.059 *
(0.30)

0.063 **
(0.031)

GENDER 0.828 *
(0.422)

0.799 *
(0.425)

0.787
(0.425)

0.784 *
(0.426)

SOC_NET_SUP −0.270
(0.407)

−0.271
(0.407)

−0.285
(0.409)

RISK 0.060 (0.131) 0.064
(0.131)

GUEST_LECTURERS −0.103
(0.104)

Constant −0.585
(0.484)

−1.298 *
(0.616)

−1.091
(0.688)

−1.257
(0.779)

−1.093
(0.794)

Observations 200 200 200 200 200

Model Chi-square 18.190 *** 22.305 *** 22.747 *** 22.951 *** 23.954 ***

−2 Log likelihood 206.267 202.052 201.616 201.406 200.403

Nagelkerke R Square 0.129 0.157 0.160 0.161 0.168

The table reports the logit estimates from several regression models. Model 1 is the baseline model. Model 2 adds GENDER. Model 3 adds
SOC_NET_SUP. Model 4 adds RISK. Model 5 additionally controls for GUEST_LECTURERS. Standard errors are in parentheses. * p < 0.1,
** p < 0.05, *** p < 0.01.

5. Discussion

Fostering technology entrepreneurship is an important way to enhance wealth, value
creation and economic growth (Bailetti 2012). Although there is a growing literature on
technology entrepreneurship (Ratinho et al. 2015), the factors that foster technopreneurial
behaviour are not clearly understood. This study aims to identify university-related
factors that contribute to the translation of technopreneurial implementation intentions
into actions in a sample of Bulgarian STEM students. Our study is based on the premise
that university-related factors encourage the involvement of STEM students in nascent
technology entrepreneurship/intrapreneurship after controlling for individual differences.
The findings of the present study support previous empirical evidence that universities
have some influence on students’ entrepreneurial activity (Bergmann et al. 2016).
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We find no significant relationship between the odds of nascent technology en-
trepreneurship/intrapreneurship and the participation in entrepreneurship education.
Hypothesis H1 can be rejected. These results contradict previous evidence about a link
between entrepreneurship education and entrepreneurial behaviour (Kolvereid and Moen
1997; Charney et al. 2000; Varela and Jiménez 2001; Menzies and Paradi 2002; Games
et al. 2019; Onjewu et al. 2021). Although entrepreneurship education positively affects
the entrepreneurial intentions of STEM students (Souitaris et al. 2007), it is not able to
foster nascent technology entrepreneurship/intrapreneurship among these students. One
possible explanation about the lack of significant influence of entrepreneurship education
on the likelihood of nascent technology entrepreneurship/intrapreneurship is that the
content and teaching methods used in entrepreneurship courses in the studied universities
may not be relevant to the specific needs of STEM students or may be too theoretical.
Indeed, previous research demonstrates that some methods in entrepreneurship education,
such as guest speakers, are not able to stimulate nascent technology entrepreneurship
(Onjewu et al. 2021). Some classroom activities that are common in entrepreneurship ed-
ucation have a negative effect on students’ entrepreneurial self-efficacy (Kassean et al.
2015). Several authors highlight the importance of practical-oriented entrepreneurship
teaching models (Honig 2004; Rasmussen and Sørheim 2006; Pittaway and Cope 2007;
Campos et al. 2017; Sansone et al. 2021). Sansone et al. (2021) demonstrate that prac-
tical rather than theoretical entrepreneurship education is positively related to the cre-
ation of academic spinoffs. Action-based entrepreneurship education focuses on new
venture creation by students (Rasmussen and Sørheim 2006). Practical-oriented teach-
ing models are associated with increased students’ perceptions of their entrepreneurial
skills (Fiore et al. 2019). Onjewu et al. (2021) demonstrate that active learning methods in
entrepreneurship education such as simulations and workshops can stimulate nascent
technology entrepreneurship.

Contrary to our hypothesis (H2), business development support provided by the
university has a significant negative impact on the likelihood of nascent technology en-
trepreneurship/intrapreneurship. Hypothesis H2 can be rejected. This could be explained
with the use of a perceptual measure of the support for business development by the
university beyond teaching (Kraaijenbrink et al. 2010). It seems that STEM students en-
gaged in nascent technology entrepreneurship/intrapreneurship tend to perceive lower
business development support provided by the university than other students. This may
be due to higher needs and expectations of business development support by the university
among these students. Indeed, previous empirical evidence suggests that expectations and
needs for support become more precise and focused on implemental issues as individuals
progress through the various stages of the entrepreneurial process (Delanoë-Gueguen and
Fayolle 2019). These results are not surprising in light of the absence of a clearly defined role
for higher education institutions in Bulgaria in promoting entrepreneurship and innovation
(OECD 2014). Bulgarian higher education institutions exhibit a narrow understanding
of the concept of an innovative and entrepreneurial university and do not recognise en-
trepreneurship promotion as a strategic goal (OECD 2014). Bulgarian universities lack
efficient coordination mechanisms for entrepreneurship promotion, such as entrepreneur-
ship centres, technology transfer centres, incubators, etc. (OECD 2014). The paper shows
that the research excellence of the university tends to significantly increase the likelihood
of students’ involvement in nascent technology entrepreneurship/intrapreneurship. Hy-
pothesis H3 was confirmed. It seems that the scientific environments of universities have
a direct impact on their students (Beyhan and Findik 2018). These results are in line
with recent empirical evidence about the role of scientific research for the discovery of
technological opportunities (D’Este et al. 2012), entrepreneurship in innovative industries
(Fritsch and Aamoucke 2013), creation of knowledge-intensive firms (Bonaccorsi et al.
2014) and technology entrepreneurship among students and recent graduates (Beyhan and
Findik 2018). They support the previous findings of the positive influence of high-quality
universities on knowledge-intensive entrepreneurship (Bonaccorsi et al. 2014). In accor-



Adm. Sci. 2021, 11, 121 10 of 14

dance with the literature (e.g., D’Este and Perkmann 2011; Beyhan and Findik 2018), our
results indicate that research is a traditional university function that is an important factor
for the creation of entrepreneurial universities.

6. Conclusions

The research into nascent technology entrepreneurship and intrapreneurship is im-
portant because it can generate valuable insights about technopreneurial process and
its determinants (Davidsson 2006). Research on technopreneurial processes can provide
an understanding of how to unleash technopreneurial potential and can help to encour-
age technopreneurial activity among STEM students. This paper is among the first to
investigate the influence of university-related factors for the transformation of techno-
preneurial implementation intentions into actions among STEM students. Our findings
demonstrate that universities may play an important role in fostering nascent entrepreneur-
ship/intrapreneurship among STEM students. The likelihood of nascent technology en-
trepreneurship/intrapreneurship among STEM students is positively associated with
university research excellence and negatively associated with business development sup-
port provided by the university. Entrepreneurship education has no effect on the likelihood
of students’ involvement in nascent technology entrepreneurship/intrapreneurship.

Several limitations of the study should be acknowledged before we discuss possible
directions for future research. Our hypotheses are built on previous empirical findings and
do not refer to any theory. Since the sample used in this study is not representative of the
population of STEM students who exhibit technopreneurial implementation intentions or
nascent technology entrepreneurial or intrapreneurial behaviour, the findings should be
interpreted with caution. The sample is comprised only of Bulgarian STEM students and,
therefore, the findings may not be applicable in other countries. Due to the self-reported
nature of the study, errors and cognitive biases cannot be ruled out. The author did not
perform interviews with students and academic staff that could have provided relevant
information to understand the results of the study. Furthermore, differences in the nature
of the entrepreneurship courses between participating universities are not considered.

Future research on nascent entrepreneurship among STEM students can take several
directions. It will be useful to apply theories such as the theory of planned behaviour
(Ajzen 1991) in future studies exploring the influence of university-related factors on
nascent entrepreneurship. Future research based on representative samples from different
countries should replicate our study. Future studies should investigate more thoroughly
the role of content and teaching methods used in entrepreneurship courses for nascent
technology entrepreneurship/intrapreneurship among STEM students. It is important to
investigate the specific needs and expectations for support of STEM students involved in
nascent entrepreneurship/intrapreneurship. Future research should identify the reasons
for the lower likelihood of nascent technology entrepreneurship/intrapreneurship among
female STEM students in comparison to males STEM students. Furthermore, the study
calls for longitudinal research to identify causal links between the likelihood of nascent
technology entrepreneurship/intrapreneurship among STEM students and university-
related factors. Future research should also explore the role of universities in spatial
variations of new and small companies (Goetz and Rupasingha 2009; Rupasingha and
Contreras 2014). The adoption of mixed methods can help researchers to better understand
and test their results in future studies.

The results of this study have several practical implications for policymakers and
universities. The findings that participation in entrepreneurship education does not in-
fluence the odds of nascent technology entrepreneurship/intrapreneurship among STEM
students implies that there is a need to revise the content and teaching methods used
in entrepreneurship courses for STEM students in Bulgarian universities. For example,
Secundo et al. (2020) emphasise the need for new entrepreneurial education approaches
such as project-based and action-based approaches. Practical entrepreneurship educa-
tion may enhance the creation of academic spinoffs (Sansone et al. 2021). In addition,
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STEM students should be encouraged by their professors and mentors to consider tech-
nology entrepreneurship as a potential career option. Policymakers and university man-
agers should be aware of the important role of university research excellence for nascent
technology entrepreneurship/intrapreneurship among STEM students. The research ori-
entation of Bulgarian universities may play an important role in their entrepreneurial
transformation. More specific and targeted university support for business develop-
ment should be provided to STEM students engaged in nascent technology entrepreneur-
ship/intrapreneurship because they have different expectations and needs than students
intending to start a business. Bulgarian universities should increase and improve the
structures for entrepreneurship promotion and support, such as business incubators, busi-
ness accelerators, entrepreneurship centres, science parks, technology transfer offices,
co-working spaces, student-led entrepreneurial organisations, etc. Specific policies and
measures for decreasing specific barriers to entrepreneurship stimulating nascent tech-
nology entrepreneurship/intrapreneurship among female STEM students are needed.
High-technology entrepreneurship is more likely to contribute to innovation and growth
than all new and small businesses and, therefore, policies and programmes should focus
specifically on this type of entrepreneurship (Low and Isserman 2015).
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