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Abstract

Based on the results from four samples of academics from four different European countries,
this study reveals why some universities are more successful than others in terms of creating
and keeping their links with industry. It suggests that it is just not enough to create an en-
trepreneurial environment within the university based on university-level regulations, but it is
essential that academics perceive and accept the encouragement for entrepreneurial behaviour
as well as recognise the benefits of technology and knowledge transfer activities.
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Introduction

In recent decades university-industry relations have developed due to environ-
mental changes affecting the actions of universities, firms, and government
(Santoro/Bierly 2006). Following models in the United States policy initiatives
to promote university technology and knowledge transfer (T&KT) were intro-
duced in many European countries (Grimaldi et al. 2011; Van Looy et al. 2011;
Abreu/Grinevich 2013). For, knowledge transfer has become paramount. It has
“become a strategic issue: As a source of funding for university research and
(rightly or wrongly) as a policy tool for economic development” (Geuna/
Muscio, 2009:93).

Consequently, the university-industry relationship, with the exchange of knowl-
edge and technology, has become a central theme of many economic policies in
recent years (Arvanitis et al. 2008; Van Looy et al. 2011). Indeed, the extent and
strength of the university-industry relationship are deemed to be a major factor
contributing to the high innovation performance of the whole economy (Arvani-
tis et al. 2008). A key element of research and innovation policies in most de-
veloped countries in the world now entails the forging of new alliances between
universities and industry (Bjerregaard 2010; Thune/Gulbrandsen 2014). How-
ever, innovation performance, as a result of university-industry collaboration, re-
mains an issue since there exist different perspectives on the impact that the uni-
versity-industry relationship has on scientific performance (Lin 2017).
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There is a wide variety of activities through which academics transfer their tech-
nology or knowledge (Lockett et al. 2003; Bekkers/Bodas Freitas 2008). On the
one hand, academics may engage in more formal activities, usually considered
as more technology-based and described as harder entrepreneurial activities,
such as academic entrepreneurship (spin-off formation) and commercialisation
based on patenting and licensing (Philpott et al. 2011). On the other hand, aca-
demics may engage in less formal activities, usually considered as more knowl-
edge-based and described as softer entrepreneurial activities, such as contract or
collaborative research, and consulting (Philpott et al. 2011; Muscio et al. 2014;
Perkmann et al. 2013).

Despite all the incentives and environmental changes targeted at strengthening
more T&KT between university and industry, many attempts of such dissemina-
tion are unsuccessful (Santoro/Bierly 2006). According to the European Com-
mission (2014) and some prior studies (e.g. Arundel et al. 2013; Sum Chau et al.
2017), universities and other research institutions as well as T&KT organisations
in Europe are less successful in commercialising their new knowledge and tech-
nology than their U.S. counterparts. As commercialisation activities may affect
the main missions of the university, teaching and basic research (Rasmussen et
al. 2006), fear still exists among some academics that an entrepreneurial orienta-
tion may hold the potential for conflict and lead them to neglect their core tasks
(Arvanitis et al. 2008; Lam 2010). The latter view may be one of the reasons for
the identified unsuccessful attempts at T&KT.

However, over the past few decades, many universities have become an en-
trepreneurial university (Clark 1998; Etzkowitz et al. 2000; Huang/Chen 2017).
This trend has stimulated many researchers to investigate the entrepreneurial
university. One of the more recent studies (Guerrero et al. 2015) aims to provide
a better understanding of the impact that an entrepreneurial university and its ac-
tivities in terms of teaching, research, and entrepreneurial activity have on the
economic development. The findings of this study (Guerrero et al. 2015) reveal
that all three activities have an economic impact. Moreover, these findings also
provide important insights into creating a wider picture of an entrepreneurial
university by revealing that it is vital for entrepreneurial universities to jointly
develop both activities, science and commerce (Chang et al. 2016). Consequent-
ly, this may help to reduce the above-mentioned unfavourable attitude toward
the entrepreneurial university. In this regard, our study might help policymakers
develop measures better tailored to jointly support scientific and entrepreneurial
activities and act as an incentive mechanism to improve university-industry rela-
tions and facilitate T&KT.

This study contributes to the literature in two ways. First, there is a lack of re-
search that would cover all scientific disciplines since most of the prior research
was conducted among academics from natural science disciplines only (Abreu/

216.73.216.36, am 21.01.2026, 16:04:55. ©
Inhatts i i, fiir oder ir

Erlaubnis ist j


https://doi.org/10.5771/0949-6181-2020-4-671

The entrepreneurial university and academics’ engagement in industry interactions 673

Grinevich 2013). Prior studies (e.g. Bekkers/Bodas Freitas 2008; Landry et al.
2010; Philpott et al. 2011; Abreu and Grinevich 2013) found that the scientific
discipline likely influences the academic’s engagement in T&KT activities.
Therefore, we believe that conducting a study that covers all scientific disci-
plines could significantly complement existing research. Another neglected is-
sue in the literature is the lack of research considering an individual academic
rather than the role of the university or technology transfer offices to gain a
deeper understanding of the university-industry relationship (Jain et al. 2009;
Krabel/Mueller 2009). Most of the previous research was based on university or
public data rather than on data obtained from individual academics (Aldridge et
al. 2014). Indeed, research on how an individual academic perceives and accepts
the idea of the entrepreneurial university is limited.

According to the above discussion, it is clear that despite the growing awareness
and extensive research on the entrepreneurial university and T&KT in recent
years, there still exist gaps in the understanding of the university-industry rela-
tionship (Audretsch et al. 2014; Wright 2014; Guerrero et al. 2015). Particularly
severe is this gap with regard to the individual academic. For, particularly little
is known about individual academics’ decisions of why they interact with indus-
try (Tartari/Breschi 2012). Therefore, unlike several prior studies that examined
university entrepreneurial orientation based on the existence of supporting fac-
tors, such as technology transfer offices, incubators, or venture capital funding
(Di Gregorio/Shane 2003; D'Este/Patel 2007; Hunter et al. 2011), our study aims
to investigate the relationship between entrepreneurially oriented university de-
partment and industry interactions by focussing on how an individual academic
perceives and accepts the environment in which he or she operates. In so doing,
the current study provides a better understanding of the university-industry rela-
tionship by explaining why academics engage in industry interactions.

Theoretical considerations and hypotheses

The surrounding environment significantly influences an individual’s behaviour
(James/James 1989; Amabile et al. 1996). An unfavourable environment, where
individual success and innovation performance are not valued or even in conflict
with traditional cultural values, may jeopardise entrepreneurial activity
(Wdowiak et al. 2012). University culture, policies, and routines are the main
environmental factors influencing an academic’s behaviour (D'Este/Patel 2007)
and thus may encourage or suppress an individual’s entrepreneurial spirit
(Pearce/Quan 2015).

To date, there has been no single definition of an entrepreneurial university.
Nevertheless, based on the numerous existing definitions, it may be summarised
that a general definition of an entrepreneurial university should entail formal and
informal elements emphasising that an entrepreneurial university is like a natural
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incubator that spreads the entrepreneurial culture among academics and stu-
dents, encourages teamwork, recognises and creates opportunities, and does not
hesitate to behave innovatively or take the risk (Clark 1998; Etzkowitz 2003;
Kirby et al. 2011). Some of the most prestigious and top universities in the
world, such as MIT, Stanford, University of California, Cambridge, or KU Leu-
ven, are also the ones known as successful entrepreneurial universities (Philpott
et al. 2011). The entrepreneurial and innovative spirit of the universities' mem-
bers is an essential element in the missions of those universities.

The traditional understanding of the university’s mission has changed (Oertel/
So6ll 2017). Indeed, nowadays, many universities incorporate into their goals and
mission the elements of modern demands of being more entrepreneurial and
proactive in commercialising universities’ new knowledge and technology to be-
come more efficient and collaborative (Kriicken/Meier 2006). In doing so, uni-
versities are also faced with structural issues since once being traditional institu-
tions with their core missions of teaching and research, recently they are facing a
strong pressure to act more like organisations and be managed like corporations
(Engwall 2008).

Although there is a growing awareness of the importance of entrepreneurial uni-
versities in today’s economy and society, only limited research has examined the
entrepreneurial orientation within universities. The entrepreneurial orientation of
organisations is a key concept in identifying the extent to which an individual
organisation behaves entrepreneurially (Lumpkin/Dess 1996). While en-
trepreneurial orientation is a well-known theoretical concept in the business sec-
tor, little is known about the entrepreneurial orientation within universities,
which operate in quite a different organisational field than the business sector
(Todorovic et al. 2011). Innovativeness, proactiveness, and risk-taking are di-
mensions defining an entrepreneurial orientation within a firm (Rauch et al.
2009; Kraus et al. 2012). Todorovic et al. 2011 adapted these four dimensions to
the academic context. There, research mobilisation activities, unconventionality,
industry collaboration, and perception of university policies, are four main di-
mensions defining the entrepreneurial orientation within universities (Todorovic
et al. 2011). Based on these four dimensions, Todorovic et al. (2011) developed
a new scale called ENTRE-U, which assesses the entrepreneurial orientation of
university departments.

Since becoming an entrepreneurially oriented university requires certain changes
in university policies, management, and culture (Rip 2002; Todorovic et al.
2011), some universities are more successful than others in stimulating en-
trepreneurial behaviour among their academic staff (Ponomariov/Boardman
2008). Indeed, university departments vary in their entrepreneurial orientation
regarding the encouragement and support they provide for entrepreneurship
(Todorovic et al. 2011).
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Arvanitis et al. (2008) found that scientific institutes with a stronger orientation
to applied research were more likely to engage in T&KT activities. An en-
trepreneurial culture within the university was identified as one of the key fac-
tors for successful T&KT in studies by Clark (1998) and O'Shea et al. (2005).
Based on prior research and according to the study by Philpott et al. (2011), the
establishment of an adequate work environment and the creation of common en-
trepreneurial culture within the university are two essential conditions for en-
couraging academics’ engagement in T&KT.

However, the transformation from a traditional to an entrepreneurial university
is unlikely to be successful without academics’ acceptance on a deeper cognitive
level (Lam 2010). Indeed, university departments, even within the same univer-
sity, may have different influences on an individual’s behaviour (Todorovic et al.
2011) depending on how an individual perceives and accepts the university de-
partment and the environment surrounding him or her (Lam 2010). The latter
fact is supported by Hunter et al. (2011) who argue that academics’ perception
of their work environment, which was measured through organisational climate,
was associated with the academics’ engagement in entrepreneurial activity.
Moreover, when academics, as well as students, perceive their work environ-
ment as supportive of entrepreneurial activities, they are inspired to act en-
trepreneurially (Huang/Chen 2017). Hence, we suggest that a very significant
factor in becoming an entrepreneurial university is that academics perceive and
accept the entrepreneurial orientation within the university along with the related
changes in policies, culture, and routines.

Most of the previous research concentrated on those more tangible academic en-
trepreneurial outcomes, such as patenting, licensing, and spin-off creation
(D'Este/Patel 2007; Caldera/Debande 2010). Yet, other academic activities exist
that are also entrepreneurial in nature and which are equally or even more im-
portant (Cohen et al. 2002; D'Este/Fontana 2007). Indeed, engagement in less
formal activities was found to have a significant social and economic value for
academics as well as industry partners (Abreu/Grinevich 2013). In addition,
when considering only those more tangible outcomes of an entrepreneurial uni-
versity, many activities that produce more intangible outcomes are neglected and
thus, the breadth of the entrepreneurial university is reduced (Berggren 2017).
Industry interactions are one such type of activity and more recent research has
devoted more attention to this kind of activity. Some of these interactions are
less formal than others. Having different kinds of interactions with the industry
can often result in more tangible and formal entrepreneurial activities (Ponomar-
iov/Boardman 2008; Philpott et al. 2011) and can have a positive impact on in-
novation performance and economic development (Guerrero 2015; Huang/Chen
2017). Summing up, university-industry interactions are an important activity
for academics at an entrepreneurial university.

216.73.216.36, am 21.01.2026, 16:04:55. ©
Inhatts i i, fiir oder ir

Erlaubnis ist j



https://doi.org/10.5771/0949-6181-2020-4-671

676 Barbara Kalar

Based on this discussion, we propose that academics’ perceptions of the en-
trepreneurial orientation within the university play an important role in aca-
demics’ engagement in the activities of T&KT. Indeed, the more academics per-
ceive an entrepreneurial orientation, as well as the incentive and support of their
university department, the more likely they are to interact with the industry. This
leads to our first research hypothesis:

Hypothesis 1:  Academics’ perception of an entrepreneurially oriented univer-
sity department is positively related to industry interactions.

However, the entrepreneurial university also brings some risk and doubts which
lead to scepticism and contradictions among academics and university managers
(Jacob et al. 2003; Rasmussen et al. 2006). Yet, despite the fact that more and
more universities are becoming entreprencurially oriented, the activities of
T&KT are not perceived in a positive way by the entire academic community
(Lam 2010; Philpott et al. 2011). Some academics believe that an entrepreneuri-
al orientation within their university may lead academics to neglect the universi-
ty’s two main missions, teaching and research (Arvanitis et al. 2008; Perkmann/
Walsh 2008), and thus redirect academic research from basic to applied research
(Etzkowitz 2003). In line with these suggestions are studies by Lam (2010) and
Philpott et al. (2011) who found that successful entrepreneurial academics them-
selves do not always perceive T&KT in a positive way and are even anxious
about their future academic work and career due to the lack of support for an
entrepreneurial culture among university departments. As a consequence, even
those academics who are more entrepreneurial, especially younger ones, are less
likely to build relations with industry partners (Philpott et al. 2011). However,
on the other side, Tartari et al. (2014) suggest that academics’ engagement with
industry partners is influenced by an individual desire to compete effectively in
the academic career as well as by departmental peers’ behaviour. Even more,
Lam’s (2010) study indicates that the majority of academics who interact with
the industry perceive a positive influence of these interactions on their academic
research and career. Summing up, the differences in academic collaborations
with industry partners can be explained by academics’ different attitudes to
T&KT (Martinelli et al. 2008). Therefore, this discussion leads us to propose
that academics who perceive the influence of engaging in T&KT in a positive
way are more likely to have industry interactions. Therefore, the second research
hypothesis is:

Hypothesis 2:  Academics’ perceived positive influence of T&KT on academic
performance is positively related to industry interactions.

An entrepreneurial university seeks to create an atmosphere that inspires its aca-
demic staff to reach beyond the traditional university-industry boundaries to de-
velop mutually effective relations (Tijssen 2006). Thus, academics who perceive
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their university department as entrepreneurially oriented recognise and accept
their department’s support for collaboration with industry partners. The belief
that cooperation with the industry improves academic research activities and
performance dominates among these university departments (Todorovic et al.
2011). In any case, a positive attitude to academic entrepreneurship and T&KT
is spread within more entrepreneurially oriented university departments. Based
on this discussion and since university departments are very likely to have a sig-
nificant influence on the culture and academics’ behaviour (D'Este/Patel 2007),
we propose that academics from more entrepreneurially oriented university de-
partments are more likely to perceive that engagement in T&KT influences their
academic performance in a positive way. This leads to the following research
hypothesis:

Hypothesis 3:  Academics’ perception of an entrepreneurially orviented univer-
sity department is positively related to academics’ perceived
positive influence of T&KT on academic performance.

Academics’ motivation has an important role in their decision whether to inter-
act with industry partners or not (Perkmann/Walsh 2009). Tartari and Breschi
(2012) suggest that university-industry collaboration is influenced by aca-
demics’ perceptions of the potential benefits and costs of university-industry in-
teractions. On the one hand, the access to additional financial and nonfinancial
resources encourage academics to increase their industry interactions, but on the
other hand, academics’ perceptions that their academic freedom would be limi-
ted due to industry collaboration is negatively associated with industry interac-
tions (Tartari/Breschi 2012). According to this study (Tartari/Breschi 2012) and
based on the above discussion, we suggest that it is not enough to simply intro-
duce an entrepreneurial orientation within the university, but it is essential that
academics perceive the support for entrepreneurial behaviour as well as they
perceive a positive influence of T&KT on their academic performance which, in
turn, enhances their engagement with the industry. Namely, if the academic has
some doubts concerning academic performance, he or she will be less likely to
perceive the benefits of T&KT. The latter indicates that when the academic per-
ceives T&KT in a negative way, as a distraction and something that diminishes
the scientific activity, it is likely to lead to little or no engagement in industry
interactions despite the support for entrepreneurial behaviour provided by the
university department. This leads to our last research hypothesis:

Hypothesis 4:  The relationship between academics’ perception of the en-
trepreneurial orientation of university department and aca-
demics’ engagement in industry interactions is mediated by the
academics’ perceived positive influence of T&KT on academic
performance.
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Figure1 The conceptual model
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Gender

Methodology
Sampling and data collection process

The present study was conducted among academics from all scientific disci-
plines — natural sciences as well as social sciences — from four different Euro-
pean countries — the Netherlands, Belgium, Slovenia, and the United Kingdom —
at four different universities — the Universities of Amsterdam, Antwerp, Ljubl-
jana, and Oxford. Viewed broadly, the selected universities are from countries
that are all members of the European Union, indicating that all four countries
share some similar economic and social conditions and are obligated to follow
the common strategic goals of the European Union. In this regard, our study is in
line with the recommendations from Guerrero et al. (2014), who suggest that
analysing universities from various countries with similar economic and social
context provides a great opportunity to raise awareness about the entrepreneurial
university.
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Viewed narrowly, the Universities of Oxford and Amsterdam are much older
compared to the Universities of Antwerp and Ljubljana. The Universities of
Amsterdam and Ljubljana are the largest in their country, but most importantly,
all four universities cover a wide spectrum of natural science as well as social
science disciplines. Although the selected universities differ from each other by
their traditions, policies, and characteristics, they also share some similar char-
acteristics in terms of scientific and technological productivity. Namely, in terms
of scientific productivity, all four universities have been recognised as actively
publishing research institutions in Europe (European Commission 2003; Euro-
pean Commission 2013). According to the Academic Ranking of World Univer-
sities (ARWU 2018) and the Center for World University Rankings (CWUR
2018), which are two of the most widely cited annual rankings of global univer-
sities and for identifying universities’ research and scientific performance, all
four universities have been ranked among the top 500 universities in the world
over the past few years. Furthermore, we looked at the university's surrounding
environment to gain insight into the general attitude toward technological or en-
trepreneurial performance. Although there are some differences in the national
policies and regulations, it seems that all four selected universities have been in-
vesting in the development of a friendly and supportive entrepreneurial environ-
ment. Namely, all four universities have supporting factors, such as technology
and/or knowledge transfer office at the Universities of Oxford and Ljubljana,
science parks at the Universities of Amsterdam, Antwerp, and Oxford, and incu-
bators at all four universities, to stimulate cooperation between companies and
university and to provide researchers with support and advice on activities con-
cerning research commercialization. All these organizations have helped re-
searchers to create a number of patent applications and license agreements, as
well as they have actively contributed to the establishment of many companies —
more than 100 companies at the Universities of Ljubljana, Amsterdam, and Ox-
ford, and around 40 companies at the University of Antwerp (University of Am-
sterdam, 2020; University of Antwerp, 2020; University Incubator Ljubljana,
2020; University of Oxford, 2020). Thus, the selected universities were chosen
for our study since they are similar in some ways, but at the same time differ
from each other, which gives plenty of opportunities for fruitful research.

In addition, according to Aguiar-Diaz et al. (2016), who argue that issues related
to university-industry interactions have gained a great interest in recent years,
especially among European countries, we believe that conducting research
among academics from four different European countries gives an opportunity
for fruitful research that provides an important contribution to the existing litera-
ture on university-industry collaboration as well as important practical implica-
tions for policymakers and university managers.

All questionnaires were administrated electronically to e-mail addresses ob-
tained from the websites of the individual universities — together with a person-
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alised invitation letter to participate in the survey, followed by two reminders/
thank you letters,. The questionnaire was developed by following Dillman’s
(2007) and Couper’s (2008) directions for conducting a successful and self-ad-
ministrated survey that produces high quality information in a cost-effective
manner. The questionnaire was initially formulated in English. The English ver-
sion of the questionnaire was sent to the samples of academics at the Universi-
ties of Amsterdam, Antwerp, and Oxford, while the Slovenian version of the
questionnaire was sent to the sample of academics at the University of Ljubl-
jana. In order to focus on the questionnaire’s content, an etic approach, which
enables data to be generalised, was followed rather than an emic one, which
refers to the local culture or context (Antoncic/Hisrich 2001). During the devel-
opment process of the survey instrument, the questionnaire was checked by sev-
eral experts and professors and it was pre-tested on a small group of academics.
The final version of the questionnaire was designed by considering and incorpo-
rating the comments of the experts, professors, and the pilot study. This also
helped reduce potential issues of common method bias by checking whether the
questionnaire had been designed in a clear and simple manner and that no am-
biguous constructs or items had been used in it (Podsakoff et al. 2003). In addi-
tion to reducing potential common method bias, the confidentiality and
anonymity of the respondents were assured (Podsakoff et al. 2003).

In total, 1,300 questionnaires from all four universities were received, represent-
ing a 9.7 % response rate. After eliminating questionnaires containing a high
proportion of missing data or which did not meet our sample’s criteria (the re-
spondent was not an academic employed at the university or reported to be not
engaged in T&KT), the final number of usable responses for this analysis was
924. Despite the relatively low response rate, the distribution of each sample is
quite similar to the population since it does not differ by more than 8.5 % from
the population (see Table 1). The latter value indicates that the four samples of
academics are representative of the overall population of academics at each uni-
versity.

The potential non-response bias was assessed by comparing the later responses
with the earlier responses for each of the four samples (Armstrong/Overton
1977). The analysis shows that non-response bias does not appear to be an issue
in the data.

A male professor who is married or lives with a partner is the profile of the aver-
age academic at all four universities. A detailed profile of the respondents is pre-
sented in Table 1.
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Table1 Sample structure and profile of the respondents
Attribute Value Amsterdam Antwerp Ljubljana Oxford
Sample size No. of academics 196 122 484 122
Social sciences Sample (%) 56.6 35.2 293 32.0
Population (%) 481 426 343 329
Natural sciences Sample (%) 43.4 64.8 707 68.0
Population (%) 51.9 57.4 65.7 671
Gender Male 127 86 324 82
Female 69 36 160 40
Age Equal or less than 30 33 31 61 20
Between 31and 50 99 68 280 56
More than 50 64 23 143 46
Scientific discipline  Social sciences 12 40 134 33
Natural sciences 84 82 350 89
Status Full professor 30 20 102 28
Associate professor 28 16 86 5
Assistant professor 41 9 12 1
Other* 97 77 184 88
Tenure Equal or less than 10 years 110 69 174 59
Between 11and 30 years 68 47 254 47
More than 30 years 18 6 56 16
Status Married/living with a part- 142 90 359 85

ner

*Other includes: senior lecturer, lecturer, scientific collaborator, assistant, visiting academic,
and other.

Measures

All variables used in this research were previously tested and used by other re-
searchers. In addition, where needed, scales were adequately modified to make
them relevant for our overall sample.

An independent variable, the entreprencurial orientation of a respondent’s uni-
versity department, was measured with the ENTRE-U scale developed by
Todorovic et al. (2011). Since the original ENTRE-U scale was developed to be
responded to by department heads, the initial construct’s items were slightly
modified to be appropriate for the individual academic’s responses. Moreover,
the construct’s items were also slightly modified so that the scale could be used
in different cultural contexts outside the initial Canadian context. The en-
trepreneurial orientation of a respondent’s university department was assessed
through four dimensions: research mobilisation, industry collaboration, uncon-
ventionality, and university policies. A five-point Likert scale was used to indi-
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cate a respondent’s level of agreement, ranging from “strongly disagree” to
“strongly agree”, with 22 statements (for instance: “It is believed that our de-
partment should build relationships with the industry.”; “Compared to most oth-
er universities, our university is very responsive to new ideas and innovative ap-
proaches.”).

A mediator variable, the perceived influence of T&KT on academic perfor-
mance, was measured through scales adapted from Lam (2010) and Arvanitis et
al. (2008). Respondents were asked to indicate their level of agreement on a
five-point Likert scale, ranging from “strongly disagree” to “strongly agree”,
with five statements (for instance: “T&KT has stimulated me to develop new ar-
eas of research.”; “T&KT has positively influenced my academic career.”).

Industry interactions, used as a dependent variable in the conceptual model, was
measured with six items adapted from Ponomariov and Boardman (2008) that
ask respondents how frequently they had engaged in a particular type of interac-
tion with the industry in the previous 3 years (for instance: “I have helped place
graduate students or post-docs in industry jobs.”; “I have worked directly with
industry personnel in an effort to transfer or commercialise technology or ap-
plied research.”). The period of the last 3 years was used to measure the aca-
demics’ recent and actual interactions with industry partners.

Variables defining a scientific discipline (natural vs. social sciences), gender,
and academic status (professor vs. non-professor) were included in the model as
control variables.

Data analysis

All variables were standardised by using data from the overall sample. In order
to check for common method bias, we performed Harman’s single-factor test
(Podsakoff et al. 2003) using EFA. An unrotated, fixed, one-factor test explained
25.7% (University of Oxford) to 33.6 % (University of Antwerp) of the total
variance among the four samples. In addition, we performed a common latent
factor by CFA. The results of the CFA indicated that the model with the com-
mon factor did not fit the data well in any sample. Namely, several model fit in-
dices were all well below (e.g. GFI, NFI, and CFI) or above (e.g. RMR, RM-
SEA) the cut-off value. The same model fit indices revealed a much better mod-
el fit of the data when applying a six-factor model. Comparing the contribution
of the common factor and the contribution of the dimensions, even though both
contributions are significant (the chi-square difference is significant at p <
0.001) for all four samples, the contribution made by the dimensions is much
greater. Thus, although these tests do not exclude common method variance,
they indicate that it is not a great concern since the single factor did not account
for the majority of the total variance and the common latent factor did not fit the
model well.
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We also checked our data for linearity and multicollinearity. The curve estima-
tion was employed for all relationships in our model, which determined that all
relations were sufficiently linear. Multicollinearity between the constructs was
checked by calculating a variance inflation factor (VIF). All values of VIF were
below the common threshold value of 10 (Hair et al. 2010).

Further, the constructs’ convergent and discriminant validity were assessed by
conducting EFA and CFA. The reliability of the multi-item scales was assessed
with Cronbach’s alpha (Cronbach 1951). Finally, structural equation modelling
was used to test the proposed direct and indirect relationships between the con-
structs.

Findings
Empirical evaluation of the measurement scales

ENTRE-U is a four-dimensional, second-order scale that measures the en-
trepreneurial orientation of a university department. It was developed and vali-
dated on a sample of university department heads at Canadian universities by
Todorovic et al. (2011). Since ENTRE-U is a relatively new construct, we also
examined the initial structure of the construct and checked for the construct’s va-
lidity and reliability for our four samples of academics. Seven items were elimi-
nated from the initial scale based on the EFA due to assuring construct equiva-
lence among the four samples (Singh 1995). The KMO measure of sampling ad-
equacy was greater than 0.80, and Bartlett’s test of sphericity was statistically
significant for all four samples. The explained variances for the samples of aca-
demics at the Universities of Amsterdam, Antwerp, Ljubljana, and Oxford, re-
spectively, were the following: 59.3 %, 64.1 %, 63.6 %, and 62.2 %. Further,
CFA was applied to compare the first-order factor models and the second-order
factor model. Considering various fit indices suggested by several researchers
(e.g. Shook et al. 2004), CFA indicated that the four first-order factors model
(correlated) and the second-order factor model provided very similar results. Al-
though the four first-order factors model (correlated) provided slightly better re-
sults, as recommended by Todorovic et al. (2011), we used the second-order fac-
tor model in our further analysis. Namely, as the authors (Todorovic et al. 2011)
explain, a second-order factor model is a special case of a four first-order factors
model (correlated) with the benefits of providing a higher level of abstraction
and controlling for multicollinearity problems that could arise if a four first-or-
der factors model is used in the structural model. Moreover, all standardised esti-
mates for the individual items were greater than 0.50 (the lowest estimate was
0.597) and significant at p < 0.001. There were no reliability and validity issues
since all construct reliability (CR) and Cronbach’s alpha values exceeded the
recommended threshold of 0.70 for both (Hair et al. 2010) and all average vari-
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ance extracted (AVE) values were greater than the recommended threshold of
0.45 (Netemeyer et al. 2003).

For the perceived influence of T&KT on the academic performance construct,
EFA was conducted on the five items for each sample. The analysis only found
one factor to explain the variance in the data. The KMO measure of sampling
adequacy varied between 0.76 and 0.87 among the four samples, thereby verify-
ing the data’s adequacy for the factor analysis (Field 2009; Hair et al. 2010). The
overall significance of the correlations between variables was confirmed by
Bartlett’s test of sphericity, which was statistically significant for all four sam-
ples (Field 2009; Hair et al. 2010). The explained variance ranged from 48.3 %
to 70.0 %. All factor loadings were above 0.40 (the lowest factor loading was
0.459). The internal consistency was checked by Cronbach’s alpha, which varied
between 0.80 and 0.92 among the four samples.

EFA was employed to examine the factor structure of the industry interactions
construct. The analysis indicated only one factor for all four samples. Due to the
high values of skewness and kurtosis, one item was excluded from further analy-
sis. The value of the KMO measure of sampling adequacy was good for all four
samples since it was greater than 0.70 (Field 2009). Bartlett’s test of sphericity
was statistically significant for all four samples and the explained variances for
the samples of academics at the Universities of Amsterdam, Antwerp, Ljubljana,
and Oxford, respectively, were: 35.2 %, 53.6 %, 52.0 %, and 49.6 %. The relia-
bility value, Cronbach’s alpha, exceeded the threshold value of 0.70 (Hair et al.
2010), thus indicating a reliable scale for each sample.

Reliability and validity were also checked among the constructs used in the
study. Values of CR and AVE generally revealed no reliability or validity con-
cerns.

Structural model assessment

In order to check the proposed hypotheses, two individual structural models
were assessed using EQS software. First, the model without a mediator was as-
sessed to examine hypothesis H1. The model’s results offer support for hypothe-
sis H1 (path c), which predicts a positive relation between academics’ percep-
tion of an entrepreneurially oriented university department and their engagement
in industry interactions. Namely, as Table 2 shows, the standardised coefficient
is positive and significant with all four samples. The values of the unstandard-
ized coefficients indicate that the entreprencurial orientation of the university
department is the most important predictor of the engagement in industry inter-
actions at the University of Antwerp and the least important one at the Universi-
ty of Amsterdam. The explained total variance ranged from 0.10 to 0.48, indicat-
ing that perceiving one’s university department as entrepreneurially oriented ex-
plains 10 % to 48 % of the total variance of the academics’ industry interactions.
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Second, the model with a mediator was analysed to check the other three pro-
posed hypotheses. Table 3 reports the standardised and unstandardised coeffi-
cients of the direct and indirect effects.

Table 2 Results of structural equations for the model without mediator

Universities of: Amsterdam Antwerp Ljubljana Oxford

Path  St. co- Unst. St. co- Unst. St. co- Unst. St. co- Unst.
eff. coeff. eff. coeff. eff. coeff. eff. coeff.

Direct and total effect
without mediator

Entrepreneurial orienta- c 0.22 0.23* 046 052" 040 040" 034 037"
tion - Industry interac-
tions

Control variables

Scientific discipline 014 0.09 -010  -0.08 0.15 012*  -015 -010
Professorship 012 0.08 0.50 0.41* 0.32 0.25*** 013 0.09
Gender 013 0.09 0.04 0.03 015 011" 033 0.22**
R? 0.10 0.48 0.31 0.26

*sig. < 0.05; **sig. < 0.01; ***sig. < 0.001.
Scientific discipline, professorship, and gender are binary variables, coded as: natural sci-
ences = 1and social sciences = 0, professor = 1, otherwise = 0; male = 1and female = 0.

The overall model’s results confirm our proposed mediation model. Namely, the
positive and significant path coefficients support hypothesis H2 (path b), which
for all four samples suggests a positive relationship between the perceived posi-
tive influence of T&KT on academic performance and engagement in industry
interactions. A comparison of the unstandardized coefficients reveals that the
academics’ perceived positive influence of T&KT on their academic perfor-
mance is quite similar and a very important predictor of industry interactions
among all four samples of academics. Hypothesis H3 (path a) proposing a posi-
tive effect of perceiving one’s university department as entrepreneurially orient-
ed on academics’ perceived positive influence of T&KT on academic perfor-
mance is also supported for all four samples.
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The significant results of hypotheses H1, H2, and H3 (path ¢ in the non-media-
tor model and paths b and a in the mediator model) are conditions that should be
met in order to check whether a mediation effect is in place (Baron/Kenny 1986;
Wu/Zumbo 2008). According to Baron and Kenny (1986), if all these conditions
hold, then the effect of the independent variable on the dependent variable must
be less in the model with the mediator (path c’) than in the model without the
mediator (path ¢). The non-significant coefficient of path ¢’ indicates full media-
tion, while the reduced but still significant coefficient of path ¢’ indicates partial
mediation (Little et al. 2007). As shown in Table 3, path ¢’, the relation between
perceiving one’s university department as entrepreneurially oriented and engage-
ment in industry interactions is no longer significant in the samples of academics
at the Universities of Amsterdam and Oxford, whereas in the samples of aca-
demics at the Universities of Antwerp and Ljubljana the path coefficient de-
creases but remains significant.

Finally, the results support hypothesis H4, which examines whether the relation-
ship between perceiving one’s university department as entrepreneurially orient-
ed and the engagement in industry interactions is mediated by the perceived pos-
itive influence of T&KT on academic performance. The standardised coefficient
is positive and significant for all four samples of academics. The value of the
unstandardised coefficient among the samples suggests that the degree of indi-
rect effect is quite similar in the samples of academics at the Universities of Am-
sterdam, Antwerp, and Oxford, and an approximately twice as important predic-
tor of the engagement in industry interactions than in the sample of academics at
the University of Ljubljana. In addition, the indirect effect was assessed using a
bootstrap method in IBM AMOS, which confirmed our initial results, supporting
the relationship proposed in hypothesis H4.

Both models, without and with the mediator, were also checked regarding con-
trol variables. The findings reveal that the results of the main proposed hypothe-
ses (H1 to H4) are almost the same regardless of whether the control variables
are included in the models or not. The latter findings indicate that although con-
trol variables are important since they have some significant direct effect on the
engagement in industry interactions (see Table 2 and Table 3), they do not
significantly influence the main models.

Moreover, the value of the explained total variance (R?) for engagement in in-
dustry interactions is greater in the model with than without the mediator for all
four samples. The latter finding indicates that the model with the mediator fits
the data better than the model without the mediator. Moreover, several good-
ness-of-fit indices for the model with the mediator also show a moderately good
model fit for all four samples (see Table 4).
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Table 4 Summary of the fit statistics based on CFA for the model with mediator

Sample of v df x*/df  Proba-  NFI NNFI CFI GFI SRMR  RMSEA
academics bility

University of

Amsterdam 597.59 343 174 0.000 0.892 0.946 0.951 0.808 0.084 0.062

University of

Antwerp 46040 343 134 0.000 0901 0970 0973 0770 0.105 0.053

University of

Ljubljana 984.66 343 2.87 0.000 0.932 0.950 0.955 0.858 0.072 0.062

University of

Oxford 493.94 343 1.44 0.000 0.866 0.950 0.954 0.762 0.103 0.060

Discussion and implications

This study provides insight into the university-industry relationship by high-
lighting the importance of academics’ perception of the environment surround-
ing them and their engagement in industry interactions. It shows that at universi-
ties, where entrepreneurial behaviour of academics is encouraged and accepted
by academics, academics’ engagement in industry interactions is explained by
their perceptions of the influence T&KT has on academic performance. It sug-
gests that it is not enough just to create an environment within the university
based on regulations that encourage entrepreneurial behaviour and university-in-
dustry collaboration, but it is essential that academics perceive the encourage-
ment for entrepreneurial behaviour and the benefits of T&KT activities as a
whole.

Implications for the theory and research on T&KT in academia

The findings of our study, first, confirm a positive relationship between aca-
demics’ perception of their university department as entrepreneurially oriented
and their engagement in industry interactions. Second, the perceived positive in-
fluence of T&KT on academic performance proved to be an important predictor
of academics’ involvement in industry interactions at all four universities. Third,
it is found that academics who perceive their university department as en-
trepreneurially oriented are more likely to perceive a positive influence of
T&KT on academic performance. Finally, the results support our hypothesis on
the mediating role of academics’ perceived positive influence of T&KT on aca-
demic performance in the relationship between academics perceiving their uni-
versity department as entrepreneurially oriented and their engagement in indus-
try interactions. Namely, the high and positive significant coefficients of an indi-
rect effect indicate that academics from more entrepreneurially oriented univer-
sity departments are more likely to perceive that T&KT influence their academic
performance in a positive way and are thus more willing to interact with indus-
try partners. In this regard, our study offers several contributions to the existing
literature.
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This study explains why academics engage in industry interactions which are an
important type of T&KT between the university and the industry but are rarely
considered due to the importance placed on analysing patents, licenses, and
spin-offs (Caldera/Debande 2010; D'Este/Patel 2007). We have shown that aca-
demics who perceive their university department as more entrepreneurially ori-
ented are more likely to perceive a positive influence of T&KT on their academ-
ic performance, which results in greater interactions with industry partners. In-
deed, this study shows that there is a more complex, indirect relationship than
just a simple direct one between entrepreneurial orientation and industry interac-
tions. Indeed, academics are more willing to interact with industry partners
when they perceive that their academic career and scientific reputation are im-
proved because of T&KT. Finally, academics are more likely to partially alter
their research to meet industrial demands and thus, find the benefits of T&KT in
creating opportunities for developing new areas of research, which in turn is
linked with their better academic performance.

Second, to move beyond prior research work, this study includes academics
from all scientific disciplines. While most of the prior research was conducted
among academics from natural science disciplines, such as engineering, physics,
computer, and biological sciences, this study is one of the few (e.g. Abreu/
Grinevich 2013) to include all scientific disciplines. In particular, this study
demonstrates that industry interactions are an important activity of T&KT not
just among academics in the natural sciences, but also for academics in the so-
cial sciences. Additionally, to enhance theory and to enable the research findings
to be generalised, our study was conducted on four samples of academics from
four different European countries.

Third, an important contribution of this paper lies in the unit of observation. As
suggested by several scholars (e.g. Jain et al. 2009; Krabel/Mueller 2009), this
study focusses on an individual academic who is the key actor in the T&KT pro-
cess. In doing so, we complement existing research which mainly relied on the
university, technology transfer offices, or public data (Aldridge et al. 2014).

Finally, the results indicate that the ENTRE-U scale is a reliable and valid in-
strument to assess the entrepreneurial orientation of university departments
across the four samples of academics. To complement the work of Todorovic et
al. (2011), we used the ENTRE-U scale as an independent variable to predict the
engagement of academics in industry interactions by using structural equation
modelling. Our results show that an entrepreneurial orientation of the university
department, measured with the ENTRE-U scale, is an important predictor of the
engagement in industry interactions. Even more, in our study, we showed that
the entrepreneurial orientation of the university department has not only a sim-
ple direct influence but also an indirect influence on industry interactions.
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Implications for university managers and policymakers

In terms of policy perspective, this study offers directions on how to refine and
improve current policies, regulations, and/or incentive systems to enhance the
university-industry relationship. Namely, policymakers need to gain a deeper
understanding of universities, their values and behaviour, in order to be able to
create an adequate policy system to achieve a strong and successful university-
industry relationship that results in technological change and economic develop-
ment (Muscio et al. 2014; Kruss/Visser 2017). Identifying the entrepreneurial
orientation of a university through the eyes of academics considerably helps to
improve our understanding of why academics engage in industry interactions.

A supportive environment is important, but it is not the key factor for fruitful
relations between the university and the industry. It is crucial to develop an ad-
equate environment, a culture, and an orientation that is perceived and accepted
in a positive way by academics. Academics need to perceive and assess the
benefits and costs of engagement in T&KT activities as a whole. Similarly, as
Tartari and Breschi (2012) suggested, university managers as well as university
administrations should try to spread awareness about the university-industry in-
teractions and the possible additional opportunities and options these kinds of
interactions may enable. In doing so, academics who think that their university
department is encouraging entreprencurial behaviour are also more likely to per-
ceive a positive influence of T&KT on their academic performance, which in
turn results in greater industry interactions. One reason for academics to behave
like this may be because they are not afraid of being negatively accepted and
criticised by an academic society that supports entrepreneurial behaviour.
Hence, we suggest that it is not enough to simply introduce an entrepreneurial
orientation within the university based on the university-level regulations, but it
is important that university departments try to convince their academics to de-
velop a positive attitude to entrepreneurship and believe in it. University depart-
ments should try to assure such support by taking real steps to gain the aware-
ness and trust of academics. In this regard, a valid instrument should be imple-
mented to encourage university T&KT and to stimulate behavioural change
(Walter et al. 2018). University departments should try to design an appropriate
incentive system by providing entrepreneurial courses and workshops, incorpo-
rating entrepreneurs in curricula and introducing role models, developing an ad-
equate reward system, creating a flexible organisational culture, encouraging
academics to build links with the industry, and collaborate with non-academic
professionals. In doing so, greater awareness of entrepreneurial behaviour and
its consequences may be achieved among academics since the above-mentioned
activities were also listed by academics themselves as some of the factors that
make universities more entrepreneurial (Kirby et al. 2011).
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Moreover, all these various activities, through which academics can interact with
the industry and generate and transform technology and knowledge, may be in-
troduced in a positive way as a career path in line with an academic career and
its growth, as similarly proposed by O'Shea et al. (2005) and Muscio et al.
(2014). Indeed, it is essential that academics truly believe and perceive that the
entrepreneurial orientation is not harmful to their academic performance and
thus achieving the right synergy between teaching, research, and entrepreneur-
ship may be the key to ensuring greater engagement in industry interactions.
Thus, our findings are congruent with Hiilsbeck et al. (2013) who suggest that in
order to improve university-industry interactions it is important that excellent
academic research and orientation toward T&KT are seen as complements and
not as substitutes. Indeed, mutual support for the scientific and commercial ac-
tivity should be encouraged (Chang et al. 2016). Thus, this study suggests that
academics’ entrepreneurial activity and T&KT activities should be incorporated
into performance indicators for career progression, which is also one of the
European Commission’s (2014) recommendations for boosting knowledge trans-
fer and open innovation in the European Union.

Finally, this study highlights the significance of an individual academic’s per-
ception of the entrepreneurial university for their engagement in industry inter-
actions. The differences in academics’ decisions on whether or not to interact
with the industry largely depend on the entrepreneurial orientation within their
university (D'Este/Patel 2007; Hunter et al. 2011). Hence, policies and measures
stimulating entrepreneurial behaviour and industry interactions should be de-
fined and directed to individual academics rather than based on the university
level with the aim of improving university-industry interactions and facilitating
T&KT.

Limitations and future research

Like with any research, this study has several limitations that provide possible
avenues for future research. First, although this study was conducted in four
countries with similar economic and social conditions, there may still be some
specific cultural determinants that could affect the results. Therefore, it would be
interesting to conduct the same research in some other European countries and
compare the findings with those of this study. Second, our findings of partial
mediation suggest that some other variables exist that would also help explain
why academics engage in industry interactions. Moreover, other significant vari-
ables influencing industry interactions could be considered and included in the
model. Namely, universities should be proactive and continuously encourage
their academics to interact with industry partners alongside their traditional aca-
demic activity. Thus, more knowledge is needed on how this activity could be
integrated into their regular scientific activities. Additionally, this study indirect-
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ly highlights various factors that could motivate academics to interact with in-
dustry. The latter might open opportunities for further research on analysing and
defining the main motivating factors that encourage and improve industry inter-
actions. Furthermore, another important perspective to analyse university-indus-
try interactions is from the perspective of industry partners and how they per-
ceive this kind of interactions. Namely, in order to maintain strong and success-
ful university-industry relationships, both sides, academics as well as industry
partners, are important. Finally, longitudinal research should be conducted to de-
termine the causal relationships.
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