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Abstract

eveloping academic entrepreneurship within a uni-
versity entails a complex process of change. As in-
ternal and external contextual variables make the
entrepreneurial journey of each university unique, finding
a common ‘recipe” seems impossible. Therefore, having a
reflective framework that allows each university to consider
its entrepreneurial strategy and how it translates into more
specific organizational measures may offer a path forward.
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In this paper, we discuss the content, process, and context
of entrepreneurship at universities along the dimensions of
anticipation, reflexivity, inclusion, and responsiveness. To
inform our discussion, we rely upon the findings from the
literature and examples from practice. In doing so we con-
tribute to the debate on academic entrepreneurship across
different contexts and provide both practical reflection
points and future avenues for advancing research.
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Entrepreneurship — Contexts and Horizons

Introduction

In recent decades, universities have been facing increas-
ing pressure to become entrepreneurial (Hayter et al.,
2018; Yusof, Jain, 2010) and take a leading role in creat-
ing entrepreneurial ecosystems (Schaeffer, Matt, 2016).
An “entrepreneurial university” is one that effectively
fulfills the “third mission” of stimulating economic de-
velopment alongside education and research (Etzkow-
itz, 1983) and commercializes its knowledge through
collaboration with industries, establishing technology
transfer offices, and supporting start-ups, incubators,
and science parks (Etzkowitz, 2003; Rothaermel et al.,
2007; Tuunainen, 2005; Yusof, Jain, 2010). Yet, despite
the decades of efforts, results remain mixed (Huyghe,
Knockaert, 2015; Qiu et al., 2023).

While the economic impact of university entrepre-
neurship on regional and national performance can
be significant (Etzkowitz et al., 2000; Schaeffer, Matt,
2016; Tijssen, 2006), the opposite is also true. Local
economic, institutional, relational, and political fac-
tors influence the emergence and success of new aca-
demic ventures (Jevnaker, Misganaw, 2022; Schaefter,
Matt, 2016; Urbano, Guerrero, 2013). Most research
even attributes the successful emergence of entrepre-
neurial universities to the systematic introduction of
policies at the national level. For example, the US gov-
ernment’s Bayh-Dole Act resulted in such poster eco-
systems as Stanford University and the Massachusetts
Institute of Technology (MIT). However, these policies
have not produced the intended effects in other eco-
systems (Mustar, Wright, 2010; Schaefter, Matt, 2016).
Nowadays, along with the classical American entrepre-
neurial university approach, research identifies other
models of institutional development, such as those
originating in Israel and China. Therefore, context is
instrumental in understanding the development of
academic entrepreneurship.

Furthermore, the process of embracing entrepreneur-
ial activities can create tensions within the universities’
internal environment. Among them, conflicts between
old and new values, as well as between different activi-
ties and disciplines, exacerbated by the frequent lack of
or inconsistent entrepreneurial role models within the
university itself (Philpott et al., 2011; Qiu et al., 2023).
The challenges that universities face fostering entrepre-
neurial cultures can be so profound that some question
the place of entrepreneurship in academia altogether
(Fuchs et al., 2023).

In this paper, we therefore offer a reflective framework
that considers the content, process, and context of de-
veloping an entrepreneurial university. First, we adopt
the four dimensions of governing responsible innova-
tion: anticipation, reflexivity, inclusion, and respon-
siveness (Stilgoe et al., 2013). Responsible innovation
is a dynamic concept enacted at multiple levels (see
Fisher and Rip, 2013), and so is the governance of aca-
demic entrepreneurship. Second, to contextualize our
analysis we consider the socio-cultural, spatial, and

institutional boundaries of academic entrepreneurship
(Chepurenko et al., 2024; Hogberg, Mitchell, 2023).
Both internal contextual variables such as university’s
history, tradition, resources, and organizational struc-
ture, as well as external contextual characteristics of
the socio-economic system in which it exists, have a
high impact upon its ability and willingness to engage
in entrepreneurial activities (Riviezzo et al., 2019).
Having the framework that guides reflection on how
these internal and external variables impact the capac-
ity of the university to anticipate, reflect, collaborate,
and respond to the opportunities and challenges for
academic entrepreneurship may have profound theo-
retical and practical implications. While far from pro-
posing a normative solution, we seek to offer a novel
lens on this complex issue and to contribute to the
discussion on the embeddedness of entrepreneurship
at different organizations and within various contexts
(Wigren-Kristoferson et al., 2022).

Academic Entrepreneurship
Managing Academic Entrepreneurship

Academic entrepreneurship encompasses any activity
that goes beyond traditional teaching and/or research,
it is innovative, demands risk taking, and is associated
with additional financial income for the academic en-
trepreneur and their organization (Abreu, Grinevich,
2013; Klofsten, Jones-Evans, 2000). These activities
fall along a spectrum from “soft” to “hard” (Philpott
et al., 2011), depending on the level of entrepreneur-
ial sophistication (Klofsten, Jones-Evans, 2000). “Soft”
activities include such activities as publications, con-
ferences, consulting, and producing skilled graduates
aiming to educate staff, students, and citizens about
entrepreneurship, and creating networks with the en-
trepreneurial ecosystem around the university (Cohen
et al., 2002, Philpott et al., 2011). “Hard” activities in-
clude patenting, licensing, and spin-off firm formation
and are often managed by semi-autonomous technol-
ogy transfer offices (TTOs) (Yusof, Jain, 2010). TTOs
allow the entrepreneurial activity at a university to be
concentrated in the hands of a few professionals, not
necessarily active in research or education. While ef-
fective in stimulating knowledge transfer from univer-
sities, the TTO is nevertheless only one of the paths
to channel the creations of academic spin-offs (Brant-
nell, Baraldi, 2022; Sansone et al., 2021). It is increas-
ingly accepted that formal and informal interactions
between (institutional) actors determine the develop-
ment of the entrepreneurial ecosystem (Stam, 2015;
Waurth et al., 2022).

Levels of and models for stimulating academic entre-
preneurship and fostering entrepreneurial universities
vary significantly. Stanford and MIT are well-known
examples in the US, yet there is a considerable diver-
sity in the entrepreneurial nature of universities as
well. Other “country” models of institutional develop-
ment include Israel (where the state fund of founda-
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tions became the “anchor” founder of private venture
funds, which included money from the diaspora) and
mainland China (where newly created high-tech and
development zones receive state support and include
regional ecosystems of universities, businesses, and
banks). In Europe, the development of entrepreneur-
ial universities is generally less active and more het-
erogeneous. Yet here also there are notable exceptions
such as Lund University and the Stockholm-Uppsala
science cluster in Sweden, the Technical University of
Delft and the University of Twente in the Netherlands,
and Germany’s WHU - Otto Beisheim School of Man-
agement and the Munich cluster (Technical Univer-
sity of Munich and Ludwig Maximilian University in
Munich). Typically, such a “European model” involves
collaboration among multiple universities to create re-
gional clusters of innovative institutions and jointly de-
velop the necessary infrastructure for fostering inno-
vation. Public funding, rather than private investment,
often supports these collaborations. These differences
stem from varying systems of financing fundamental
and applied sciences, with more reliance on public
foundations and academies, and the predominance of
public universities over private ones, especially in con-
tinental Europe.

Context

To contextualize our analysis and adapt the discussion
to the development and governance of academic en-
trepreneurship, we further consider its socio-cultural,
spatial, and institutional boundaries (Chepurenko et
al., 2024; Hogberg, Mitchell, 2023). Indeed, except for
China, all the notable examples above stem from the
developed economies. Yet, local economic, institution-
al, relational, and political factors influence the emer-
gence and success of new academic ventures (Jevnaker,
Misganaw, 2022; Schaeffer, Matt, 2016; Urbano, Guer-
rero, 2013).

The institutional environment of developing econo-
mies is often characterized by less developed and more
fragile institutional infrastructure, unclear, inconsis-
tent, or even inadequate government policies, disjoint-
ed infrastructure, and limited funding options (Mani-
mala, Wasdani, 2015). These conditions lead to the
poorer quality of entrepreneurial ideas that are biased
toward necessity more than opportunity (Reynolds et
al., 2003). In a context where entrepreneurial activities
are more focused on necessity rather than opportunity,
the boundaries for academic entrepreneurship need
to be reconsidered from those of more established
and prominent ecosystems (Chepurenko et al., 2024).
Furthermore, Guerrero and Urbano (2017) suggest
that along with the poor infrastructure and limited
resources, entrepreneurs in developing countries may
also face “dark institutional conditions” that include
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bureaucracy, taxes, lack of support, informal market
dynamics, and even extortion by organized criminal
groups. Recent evidence suggests that these conditions
can pervade both the general economy and the uni-
versity environment. For example, Chepurenko et al.
(2024) describe how a university’s administration ap-
propriated the products and findings developed by one
of the research groups in collaboration with students
and industrial partners (p. 141). On the other hand,
in some developing economies, such as India, China,
or Brazil, the significant economic growth and market
potential allow for opportunity-based entrepreneur-
ship. For example, India is mentioned as the most rap-
idly growing entrepreneurial ecosystem by the World
Economic Forum (2014), with 10,000 startups and 10
billion USD of investments in startups in 2015 alone'.

Can and should we be talking about entrepreneurial
university development and academic entrepreneur-
ship stimulation in the context of a developing econo-
my? To what extent are entrepreneurial ecosystems of
developing economies unique? We assume that there
are principles of responsible development and will
develop a four-dimensional lens for this based on the
work of Stilgoe et al. (2013).

The Four Dimensions of Responsible Governance at
Academic Universities

Based on Stilgoe et al. (2013), we propose conceptu-
alizing the governance of entrepreneurial universities
through the lenses of anticipation, responsiveness, re-
flexivity, and inclusion. Originally developed to under-
stand governing complex innovation processes in pub-
lic spaces, this framework offers potential for analyzing
entrepreneurial university settings (Fuchs et al., 2023).

Within the original framework, anticipation involves
systematic thinking to foresee, comprehend, and shape
desirable futures by aligning resources toward them
(Stilgoe et al., 2013; Te Kulve, Rip, 2011). Reflexivity,
at the level of institutional practice, means holding a
mirror up to one’s own activities, commitments, and
assumptions (Stilgoe et al., 2013). Inclusion stands
for engagement with stakeholders and the wider pub-
lic, i.e., including lay members on scientific advisory
committees, and employing hybrid mechanisms that
attempt to diversify the inputs to and delivery of gover-
nance (Stilgoe et al., 2013). Finally, responsiveness re-
quires adapting to emerging knowledge, perspectives,
views, and norms, necessitating the ability to adjust
course in response to changing stakeholder values and
circumstances.

The dimensions of the framework “do not float freely
but must connect as an integrated whole” (Stilgoe et
al,, 2013). They may both be mutually reinforcing and
in tension with one another, generating conflicts. For

! https://www.statista.com/statistics/631967/share-of-startups-by-city-india/, accessed 16.02.2024.
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example, anticipation can encourage wider inclusion,
but may restrain responsiveness due to prior commit-
ments (Stilgoe et al., 2013). In the coming sections we
will introduce the dimensions in their application to
the governance of entrepreneurial universities, fol-
lowed by a discussion on the interdependence of these
dimensions.

Anticipation

Successful anticipation requires understanding of the
dynamics that shape technological futures in order to
prioritize resource distribution toward the relevant
areas of technological development, the provision of
autonomy and slack resource pockets for experimen-
tation, and an explicit recognition of the complexities
and uncertainties of science and society’s co-evolution
(Stilgoe et al., 2013).

Anticipation in a University Context

In the context of a university this is often formulated
in strategic documents, delineating the vision of the
future the university sees and aims to engage with. For
example, the University of Twente (UT) in their Shap-
ing 2030 document states: “In 2030, we will be living in
a digitally mature society — an open world that contin-
ues to change. Those involved in creating and managing
technologies will have new responsibilities, serving soci-
ety sustainably as developers, analysts and improvers. ...
Many people will come to us for guidance: to learn what
the future of technology means for society, and what the
future of mankind requires from technology”* Anticipa-
tion of the future should also be manifesting in the in-
vestments in identified directions, such as investments
in R&D budgets as well as laboratory facilities and in-
frastructure for specific scientific disciplines. As such,
the University of Groningen (UG) has just completed
construction of 64,000 m*> “Feringa building” that can
house 1,400 students, 850 staff members, and 3 km of
laboratory tables “to continue contributing to impor-
tant international research in fields such as chemical
engineering, nanotechnology, material research and as-
tronomy™. Meanwhile, the Moscow Institute of Phys-
ics and Technology (MIPT) committed itself in its de-
velopment strategy to improving the campus, develop-
ing cross-disciplinary areas, and more than double the
R&D budget aiming to enter the top 10 of the global
ranking in physical sciences, the top 25 in computer
science and mathematics, as well as take a leading
position in the ranking of “entrepreneurial” universi-
ties in Russia. Furthermore, to address the complex
challenges in society, these universities committed to
the Sustainable Development Goals (SDG) mission
(MIPT) by, creating interdisciplinary institutes focus-
ing on societal transition areas (UG) and ensuring that
SDGs serve as a guiding principle for at least 30% of

the education and research, and that the university it-
self becomes a sustainable organization (UT). Hence,
anticipation helps formulate the core positioning and
development strategy of the university: how it sees the
future and whether it aims to engage entrepreneurship
in it.

Factors Stimulating the Anticipation of Innovation
and Entrepreneurship

Anticipation prompts researchers and organizations
to consider contingencies, reflect on what is known,
what is likely, what is plausible, and what is possible
(Stilgoe et al., 2013). Anticipation involves systematic
thinking aimed at increasing resilience, while reveal-
ing new opportunities for innovation and the shaping
agendas for socially robust risk research. Anticipa-
tory processes need to be “well-timed so that they are
early enough to be constructive but late enough to be
meaningful” (Rogers-Hayden, Pidgeon, 2007; Stilgoe
et al., 2013). Indeed, as Rip and Groen (2001) show,
socio-technical development is a multi-level process
over time in which technologies evolve from proving
a principle that works in niches, to accepted as one of
the regimes for certain functions up to becoming the
dominant technology in a societal context. Anticipat-
ing which new knowledge to develop and “bet on” as a
university to stimulate commercialization is therefore
a difficult and uncertain process: “whether expectations
for new technologies will materialize, how they might be
integrated into value chains, which regulatory measures
may obtain, and the nature of broader societal accep-
tance” (Te Kulve, Rip, 2011). Hence, universities need
to act in anticipation of novel technological develop-
ments that require strong foresight capabilities of their
top management and the scientific excellence of their
staff that would inform the strategic foresight. Re-
search highlights that scientific excellence is also a nec-
essary first condition for successful industry-science
links. In its turn, it depends upon the critical mass of
faculty generating world-class research and the pres-
ence of star scientists (Clarysse et al., 2011; Colombo
et al., 2010; O’Shea et al., 2005). Debackere and Veugel-
ers (2005) further argue that industrial partners seek
competence in both short-term R&D and in long-term
strategic research.

Yet, in the context of universities, scientific excellence is
connected to the competence of generating new origi-
nal findings and approaches (Debackere, Veugelers,
2005). With the rapid advancement of Al tools, antici-
pation in scientific research is taking on new meanings.
AT’s capability to analyze complex biological, chemical,
or physical processes at scales not accessible through
experiments opens novel opportunities for discovery
and application across traditional disciplinary bound-
aries (Wang et al., 2023). Incorporating Al in science
(AI4Science) could lead to a less defined disciplinary

% https://www.utwente.nl/en/service-portal/topics/shaping2030/#embedding-shaping2030-in-teams, accessed 19.07.2024.
* https://www.rug.nl/groundbreakingwork/projects/feringa_building/?lang=en, accessed 05.06.2024.
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focuses and faster technological development. It may
also reshape research labs, increasing investments in
computational scientists, methods, and cloud services,
and fostering novel partnerships to support this pro-
gress (Wang et al., 2023).

Furthermore, anticipation requires infrastructural in-
vestments (Robinson et al., 2007). Strong science in-
frastructure allows, when in place and with enough ca-
pacity, for a variety of further work and product devel-
opment (Robinson et al., 2007). If a university is con-
sidering engaging in an entrepreneurial mission and
commercializing its knowledge, it needs to formulate
not only the areas of development, but also, whether
the infrastructure they invest in will be available for
joint exploration and exploitation with industry, for
strategic research, technology development, and may-
be also product development. Sharing facilities, equip-
ment, and skilled staff with partners in the ecosystem
may be seen as a commitment to the entrepreneurial
mission. Yet, it may also be a way to finance the envi-
sioned future. For example, MESA+ at the UT is the
largest nanotechnology institute in the Netherlands.
They allow up to one third of their labs to be used by
startups. Offering this facility led to dozens of startups.
Furthermore, although the startups pay only a margin-
al rate of use per hour, this amounts to an important
contribution to the costs of the labs.

Among the sources of funding for universities, there
is government financing for long-term oriented fun-
damental research, industry contract research and col-
laborative R&D projects, as well as the competition-
based public financing (Debackere, Veugelers, 2005).
Endowment funds occupy a special place. Endow-
ments are funds or assets donated to universities (or
other institutions) to provide ongoing financial sup-
port. These assets are typically invested, and the re-
turns are used to fulfill the organization’s mission or
support specific programs in perpetuity. Among the 20
wealthiest universities, the median endowment was a
crisp $17.1 billion, increasing by an average of 1.9%.
Only three institutions in the top 20 broke the 2023 av-
erage gain of 7.7%: the University of California system,
John Hopkins University, and Duke University. John
Hopkins had by far the highest jump at about 28%, and
the UC system came behind with an almost 15% up-
tick*. This means that the university needs to be open
to these different funding and collaboration activities,
and be able to support the individual labs and scien-
tists in obtaining, administrating, and reporting on
these funds and activities.

Anticipation in the Context of Developing Economies

Anticipation requires a significant ability to invest in
the future. However, in the context of developing econ-
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omies, the absence of strong formal institutional mech-
anisms makes it challenging to safeguard investments.
Here, more informal, trust-based connections can be
relied upon, and a more distributed approach to fund-
ing may need to be considered. Business groups, as
well as family businesses may be considered in the face
of institutional voids and corresponding market fail-
ures in developing economies (Cao, Shi, 2021; Khanna,
Palepu, 2000). For example, the Thapar Institute for
Engineering and Technology (TIET) in northern India
was founded in 1956 by the Thapar family to stimulate
education, research, and the modernization of indus-
try in the Indian Punjab. Nowadays this not-for-profit
private university is teaching a few thousand engineers
per year, conducts research that is often geared toward
societal needs, and engages with the local ecosystem. It
is also actively collaborating with leading international
universities to contemporize education and research
at a high speed. In India, TIET is ranked 20th among
engineering institutions, and 22™ overall,” making it
an example of how family endowment, reputation, and
networks can provide stability and focus in a develop-
ing economy.

Furthermore, although the endowment system stems
from US practice, we see this mechanism making a dif-
ference in the developing context as well. For example,
there are more than 300 endowment funds in Russia.®
Most endowments are created and operate in the in-
terests of educational institutions of higher education
(125 endowment funds). Endowments are also used in
other social spheres, such as healthcare, social protec-
tion (support), science, culture, art, sports, and so on.
The largest endowment funds in Russia are universities,
as centers of strategic thinking and intellectual capi-
tal. An interesting example is the endowment fund of
MIPT formed through alumni donations. Created in
2014, it has since become an important instrument in
the strategic development of the university, amounting
to more than $1 million offered by 780 people and tar-
geting developmental programs, including student en-
trepreneurship. Furthermore, at MIPT, two funds have
been created with the participation of major business-
men from among graduates: the ASH-NU Foundation
and the Phystech.Pro Fund. Currently, the capital of
the funds is 2 billion rubles; by 2030 it is planned to in-
crease it to 100 billion rubles. Both funds are engaged

in bringing MIPT’s scientific developments to the mar-
ket.”

Such “alternative” mechanisms of investments may
counterbalance the impact of the otherwise crucial
government support (Cao, Shi, 2021; Lazzeretti, Tavo-
letti, 2005). As government support is determined by
the national development roadmaps, it may interfere
with the anticipation at a more local and university
level of development.

* https://universitybusiness.com/the-top-20-university-endowments-of-2023/, accessed 24.05.2024.

> https://www.nirfindia.org/2023/Ranking.html, accessed 09.01.2024.
¢ https://minobrnauki.gov.ru/about/deps/dep/funds/, accessed 23.05.2024.

7 https://minobrnauki.gov.ru/press-center/news/novosti-ministerstva/82068/, accessed 23.05.2024.
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Reflexivity

The second dimension, reflexivity, means holding a
mirror up to one’s own activities, commitments, and
assumptions (Stilgoe et al., 2013). Building actors’ and
institutions’ reflexivity means rethinking the concep-
tions about the division of labor within science and
innovation (Swierstra, Rip, 2007). For academic en-
trepreneurship, this translates into asking a question
about academic identity on an individual level, dis-
cussing the evaluation criteria on the level of the re-
search group and institution, as well as establishing the
prominence of entrepreneurship in the overall strategy
of the university.

Entrepreneurial University Strategy

Universities can promote commercialization efforts by
integrating entrepreneurial goals into their strategies
and missions (Huyghe, Knockaert, 2015) and deter-
mining how exactly the knowledge generated within
their walls is serving the society: whether “simply”
made public, or pro-actively used to foster startups
(Baglieri et al., 2018; Schaeffer, Matt, 2016). For ex-
ample, between 1984 and 2009 UT had labeled itself
as “The Entrepreneurial University”. In all ranking ef-
forts made in the Netherlands to establish the most en-
trepreneurial university UT has always held first place.
Even today, after changing its motto to “High Tech.
Human Touch” in 2009, entrepreneurship is one of the
core themes of its mission. “Entrepreneur”, “entrepre-
neurship” or “entrepreneurial” keywords are seen 29
times on the 16-page Shaping 2030 document. As a
comparison, UG mentions entrepreneurship only five
times across the 41 pages of its strategic plan for 2021-
2026, it does so mostly in the context of fostering an
“entrepreneurial spirit”. This is also a notable change in
the strategy of the university: back in 2016, the yearly
report mentioned entrepreneurship 47 times, having
the theme of knowledge valorization through com-
mercialization and startup creation as its core strat-
egy. The new strategy, however, established the role of
the university in the advancement of complex societal
transitions as a co-creator of impact in a broader sense.
This resulted in the creation of four interdisciplinary
schools focused on societal challenges and transitions
as new value creating units were established between
the 11 existing faculties. It also led to the closing of the
entrepreneurship center as an integral unit of engaged
scholarship (Van de Ven, 2007) that taught, researched,
and stimulated entrepreneurship, transferring the sup-
port function to the Impact organization and dispers-
ing education and research across faculties. The sup-
port function of academic entrepreneurship was then
outsourced to other ecosystem partners.

University leaders, therefore, should be clear on the
centrality and type of entrepreneurial strategy with-
in the university to be able to establish its place and
role in the organization. Coherence and coordination
within the entrepreneurial university policy is directly

related to the strategy and management structure of
the university entrepreneurship support system/uni-
versity entrepreneurship infrastructure. Lack of coher-
ence within the entrepreneurial university policy can
be detrimental to achieving functional links with not
only industrial partners (Meissner et al., 2022), but
also with internal stakeholders. In this context, pri-
mary attention is paid to the leader, the formal head
of the entrepreneurship support infrastructure, who
holds the position of either vice-rector or department
head. The position of the university regarding its role
in the commercialization process needs to be further
operationalized through the organizational structures,
the distribution of roles, as well as rewards and rein-
forcements.

Entrepreneurial Structures and Functions

To be a strong player on the knowledge market, a uni-
versity should exploit the complementarities between
teaching, basic research, and applied research (De-
backere, Veugelers, 2005). Yet, universities find them-
selves at a curious crossroads: the prevailing share of
income comes from educational activities, reputation,
and status — from its research, and only a relatively
small share of income or recognition comes from in-
novative entrepreneurial activities.

Traditionally, universities are considered to have an
advantage in generating new technology, hence the
role of universities was to develop technologies at a
commercially feasible level and then transfer them to
industrial partners in order to develop a business using
those technologies (Takata et al., 2022). This perspec-
tive has given rise to TTOs early activities targeted
at connecting universities and industry (Debackere,
Veugelers, 2005). While such centralized staff of ex-
perienced technology transfer offices manage the IP,
contract and training issues are instrumental (Brant-
nell, Baraldi, 2022; Debackere, Veugelers, 2005), both
for the role (Jevnaker, Misganaw, 2022) and business
models (Baglieri et al., 2018) of TTOs, which have
been redefined over the years (Takata et al., 2022). Sev-
eral studies highlight that some TTOs consider their
job to be funneling resources for research, while oth-
ers focus on publishing and distributing that research;
some TTOs support aspiring academic entrepreneurs
while others act as CEOs instead (Baglieri et al., 2018;
Brantnell, Baraldi, 2022; Jevnaker, Misganaw, 2022).

Other organizational arrangements have also been
shown to impact the academic spin-off process, such
as university startup incubators that often develop
from an infrastructure supplier to a full support struc-
ture for competency development and access to mar-
kets and finance (Bruneel et al., 2012). University prac-
tice-oriented entrepreneurial education, business plan
competitions, co-working spaces, and startup seed
funds may facilitate the transition between knowledge
generation and commercialization through an aca-
demic spin-off (Sansone et al., 2021; Shirokova et al.,
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2018). If universities embrace the dispersed approach
to stimulating academic entrepreneurship, they need
to develop a portfolio of support services that comple-
ment each other and form a logical pipeline channel-
ing entrepreneurial initiatives from different levels of
the organization as well as focusing on different stages
of technology and entrepreneurial readiness (Bruneel
et al., 2012; Costa et al., 2020; Kirwan et al., 2006).

Becoming an entrepreneurial university, hence, shapes
the dominant conception regarding “who” should be
an academic entrepreneur - is it the student, the PhD
candidate, the staff, or the actors out in the broader
ecosystem of the university? For example, UG states
in their mission that they aim to foster an entrepre-
neurial spirit —focusing on entrepreneurial education.
MIPT takes a similar stand and invests in supporting
a student technology park and business incubator. Yet,
UT emphasizes the staff becoming academic social en-
trepreneurs. Not being at the center of a university’s
emphasis on entrepreneurial efforts does not mean
“being excluded from entrepreneurship”. For example,
Chepurenko et al. (2024) show that universities that
still operate as “an educational institution” or exclu-
sively as a “fundamental research-oriented institution’,
find that entrepreneurial efforts may take on a deviant
shape resulting in such types of entrepreneurs as silent
investors, hybrid, and even destructive entrepreneurs.
However, incentives and acknowledgement play a sig-
nificant role. We mentioned earlier that UT labeled
itself in the 1980s as an entrepreneurial university, al-
lowing for and supporting reflexivity to anticipate en-
trepreneurial activities connected to an academic ca-
reer. According to several studies (e.g. Clark, 1998; La-
zzeretti, Tavoletti, 2005), this is an example of a highly
entrepreneurial® and academically excellent’ univer-
sity that developed in a relatively underprivileged re-
gion since its start in 1961. Thus, the centrality of the
entrepreneurial mission and its subsequent implemen-
tation through organizational structures, mechanisms,
and performance indicators is of critical importance
for the emergence of entrepreneurial university.

Entrepreneurial Academic Identity

Embracing entrepreneurial identity and having to add
the norms and values of businesses to the already of-
ten conflicting roles of educators and researchers is a
complex process as well (Giunti, Duberley, 2023). It is
common to draw a distinction between “traditional”
and “entrepreneurial” researchers - those who
engage in collaboration with industry and have pos-
sibly started their own company. However, this dichot-
omy misrepresents the wide variety of perspectives on
our campuses (Freel et al., 2019). Giunti and Duberley
(2023) studied different types of academic entrepre-
neurs. They found that experience with entrepreneur-
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ship was one of the important distinguishing factors
between those who did not consider entrepreneurship
at all and those who successfully integrated it into their
activities. It therefore requires business competency
to understand the meaning of becoming an academic
entrepreneur. One’s attitude toward entrepreneurship
was the other significant factor. However, attitude
should not be understood as simply positive or nega-
tive. Giunti and Duberley (2023) showed that attitude
could include curiosity as well as pragmatism, espe-
cially if included in the evaluation criteria for promo-
tion.

Yet, the primary evaluation tools for promotion crite-
rion for scholars continues to be research excellence
with quantitative metrics (citation metrics, numbers
of publications, or the amount of funding secured)
being the dominant mode of evaluation (Fuchs et al.,
2023). While research excellence can support anticipa-
tion, the research excellence-oriented academic career
ladder assessed in terms of top journal publications is
known to adversely affect academic entrepreneurial
initiatives (Qiu et al., 2023). Thus, despite the crucial
role of knowledge transfer in contributing to society
in the missions of universities, and repeated calls for
alignment between individual and organizational in-
centives for entrepreneurship in the last 20 years (e.g.
Debackere, Veugelers, 2005), the KPIs for academic
work lag behind.

While some universities incorporate educational ca-
reer tracks, specific “commercialization” career tracks
with incentives for researchers to get involved in joint
projects with industrial partners — be they financial
or in the form of performance evaluation indicators -
are frequently absent or superficial (Qiu et al., 2023).
To avoid potential conflicts of interest between being
active in a spin off and being an academic, some uni-
versities even actively limit the scope of the academic
participation in the startups and restrict the owner-
ship one could have in the resulting company. Such
conditions represent high opportunity costs for sci-
entists, given that they miss both the time (or timeli-
ness) for research and the ability to participate in the
exploitation and value capturing stages of their intel-
lectual property. Yet, several studies point to the risk
that advanced knowledge-based ideas may fade away
if the idea is separated from the creator or researcher
(Jevnaker, Misganaw, 2022; Rasmussen, Borch, 2006),
making it important for the overall result that the re-
searcher stays involved in the invention.

Reflexivity in a the Context of a Developing Economy

While reflexivity requires embracing a specific identity
and its systematic implementation across the different
levels of the organization, developing economies are

8 https://www.utwente.nl/business/meest-ondernemende-universiteit/, accessed 07.12.2023.
° https://www.timeshighereducation.com/world-university-rankings/university-twente, accessed 07.12.2023.
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often characterized as dynamic and less predictable
environments. If such environments require frequent
and inconsistent changes in the strategy and, as a re-
sult, shifts in the structure and culture of the organiza-
tion, this can be highly destructive for the motivation
and trust of the actors previously involved in the en-
trepreneurship activities. Yet, the research also shows
that in immature ecosystems, a university can trigger
dynamics that lead to the concentration of the links
among the ecosystem actors by becoming a hub orga-
nization (Schaeffer, Matt, 2016). Thus, a university can
act as an anchor in a turbulent environment. In hier-
archical structures, when entrepreneurship is among
the direct tasks and responsibilities of the rector, who
understands its strategic value and place in the overall
development strategy of the university, results can be
achieved more rapidly. For example, in 2014, the rector
of the National Research University ITMO, Vladimir
Vasiliev, included a transition to an entrepreneurial
development model in the university’s development
strategy. Over the course of five years, an ecosystem
of entrepreneurship was formed. The university be-
came the leader of the federal project “5-100” in terms
of the volume of R&D work per academic staff mem-
ber, new international scientific laboratories, new sci-
ence-intensive faculties and departments were created
together with industrial partners, the research and
teaching staft of the university was updated, and the
education system at the university was transformed.
However, when the university CEO does not see the
value in entrepreneurship, there are plenty of opportu-
nities to dismiss it, because, according to one academic
entrepreneurship expert: “The university in its essence,
and this is stated in the charter, is an educational orga-
nization. The focus here is on education. ... there is no
focus on entrepreneurship. This means that the univer-
sity devotes little attention, effort, and [money] to entre-
preneurial activities” (Chepurenko et al., 2024). Hence,
in weaker institutional frameworks the role of the uni-
versity leadership in establishing and maintaining the
entrepreneurial identity of the university can be more
pronounced.

Inclusion

Inclusion stands for engagement with stakeholders
and members of the wider public who actively contrib-
ute to the joint development of governance (Stilgoe et
al,, 2013). In the context of a university, Clark (1998)
called it “an expanded developmental periphery” re-
ferring to the way a university interacts with its envi-
ronment, the type of organizational units and means,
and the programs a university implements for those
interactions. Indeed, as the previous sections have al-
ready described, an entrepreneurial university relies
not only upon internal resources but also co-develops
technological futures together with industry, the gov-
ernment, and other societal partners (Etzkowitz et al.,
2000; Goldstein, 2010; Schmitz et al., 2017).

Ecosystem Perspective

Traditionally, an entrepreneurial university’s devel-
opmental periphery was depicted through the no-
tion of the Triple Helix model of university-industry-
government relations. This model tries to capture the
dynamics of both communication and organization
by introducing the notion of an overlay of exchange
relations that feeds back into the institutional arrange-
ments (Leydesdorff, Meyer, 2003). The phenomenon
of the triple helix system has been recognized widely
(Sunitiyoso et al., 2012).

The modern understanding of the network of actors
involved in the process of academic entrepreneurship
has shifted towards an ecosystem perspective. The en-
trepreneurial ecosystem includes not only a top-class
university, but also the presence of large firms and
start-ups, top-level human resources at all start-up
stages, venture capital, and the extensive participation
of the government in shaping science and technology
and an entrepreneurial culture (Matt, Schaeffer, 2018;
O’Shea et al., 2007). A recent Dutch study shows that
top entrepreneurial ecosystems can differ significantly
(Hendricksen et al., 2024). For instance, Eindhoven,
ranked among the top five regions, has strong industry
players like ASML, Philips, VDL, and JUMBO. It also
benefits from the presence of the Technical University
of Eindhoven and several universities of applied sci-
ences, along with strong public sector connections. On
the other hand, Groningen, also in the top five regions,
has smaller businesses or local branches of larger firms.
However, it still ranks high due to its large university, a
university of applied sciences, a major university hos-
pital, and a substantial IT cluster mainly consisting of
SMEs. Additionally, Groningen has well-established
government networks, which contribute to its strong
entrepreneurial ecosystem (Hendricksen et al., 2024).
These two examples show that the mirror to use for
reflexivity can be multi-faceted. Whatever the profile
of the ecosystem, it is the access to critical expertise,
networks, and knowledge (O’Shea et al., 2005; Sax-
enian, 1994) that stimulates voluntary and involuntary
knowledge spillovers that favor open innovation strat-
egies and generate fruitful opportunities for entrepre-
neurs to engage in value co-creation and participate in
established industries (Nambisan et al., 2018). Knowl-
edge infrastructure at the regional level is therefore of
utmost importance: knowledge spillovers are spatially
concentrated, benefiting entrepreneurial individuals
and firms within close proximity to other actors (Crow-
ley, Jordan, 2021). Robinson et al. (2007) describe two
main routes of development of such infrastructure: co-
creation or co-location. The first, the co-creation route,
builds upon interrelated and interdependent networks,
where technological opportunities and platforms are
developed by being available at the same time. Usually,
these are new and emerging fields far from technologi-
cal finesse powered by the strong anticipation capac-
ity of the knowledge-centered institutions. The sec-
ond approach builds upon co-localized facilities and
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scientific and technological competencies (geographic
concentration), where the technology platforms are
expansions of existing facilities that emerge around a
university and later attract small and large companies
(Robinson et al., 2007). Such networks are not limited
to active commercialization partners only. An interest-
ing example is the Wetsus - an excellence center for
Water Technology in Leeuwarden in theNetherlands.
This institute integrates societal partners and science
as a core organizational principle. Wetsus organizes
research themes that include groups of firms, profes-
sors from various universities, and central govern-
ment support. Research is co-funded by firms, public
research funds, and basic government support. Wet-
sus operates 12 research programs involving 60 PhD
students, about 100 firms, and nearly 40 universities.
Since 2007, it has engaged 48 professors, overseen 314
PhD projects, and produced 101 patents in sustainable
water technologies. Many of these patents are commer-
cialized through partner firms. To foster entrepreneur-
ship, Wetsus encourages PhD students and professors
to start businesses and collaborate with regional entre-
preneurship support organizations.

Interactions, connections, and knowledge flows lie at
the heart of ecosystems of innovation and entrepre-
neurship, where local and regional elements shape the
aggregate capabilities of agents (Schaeffer et al., 2021).
Informal contacts and human capital flows are ways of
exchanging knowledge between enterprises and public
research, which are more difficult to quantify, yet ex-
tremely important and often act as a catalyst for insti-
gating further formal contacts. This once again high-
lights the necessity of spatial proximity in entrepre-
neurial ecosystems and not only based on the level of
communication flows, but also through the multiplex-
ity of the relationships necessary to build strong ties
within the community leading to mutual trust (Burt,
2000). Yet, it should also be noted that a rich diversity
of actors each pursuing their own institutional logic
creates conditions for multiple divergences of interests
and potential conflicts (Borah, Ellwood, 2022). Over-
all, the generation and diffusion of innovations, as well
as entrepreneurial activity, are shaped by the local in-
frastructure, its externalities, specialized services, and
levels of trust involved in the relationships between
agents (Matt, Schaeffer, 2018).

Entrepreneurial Ecosystems in Developing Economies

In developing economies, entrepreneurial ecosystems
are often characterized by a lack of good entrepreneur-
ship support organizations and weak or small private
institutions, yet they include the central role played by
the government as the primary resource provider, to-
gether with foreign actors, and/or powerful established
firms (Cao, Shi, 2021). For example, it is the govern-
ment that acted as the main designer and coordinator
for Chinese Silicon Valley (Li et al., 2017) as well as
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the industrial districts in Wenzhou, China (Liu et al,,
2013). Similarly, in Russia, Skolkovo University was
created with the prominent involvement of the presi-
dential office and foreign contacts from MIT advising
how to develop an entrepreneurial technical university
(Chekanov, 2022). Yet, as McCarthy et al. (2014) argue,
the early attempts of Russian government support for
entrepreneurship failed to move beyond the stage of
“idea creation” resulting in the tradition of “incomplete
innovation” with a lack of support from informal cul-
tural-cognitive institutions such as a culture that sup-
ports innovation and entrepreneurship.

Government involvement and funding may also im-
pact entrepreneurial university development through
national “development roadmaps” For instance, in
2021, Russia initiated the “University Technological
Entrepreneurship Platform” to promote technological
entrepreneurship among students, the university com-
munity, and investors. The project aims to introduce
30,000 technology entrepreneurs into the economy by
2030, all of whom are ready to launch new businesses.
Objectives include involving students in technological
entrepreneurship, creating a system for commercial-
izing intellectual activity, and enhancing investment
attractiveness in the research and development sector
by establishing an entrepreneurial platform for start-
ups. In 2023, 15 pilot startup studios were created, with
plans to expand to 50 by 2030. The “Student Startup”
grant support also provides up to 1 million rubles per
project from the Foundation for Assistance to Small In-
novative Enterprises (FASIE). Another state program,
“Startup as a Diploma” has been implemented since
2021 at 40 Russian universities to involve talented stu-
dents in developing the technological entrepreneur-
ship ecosystem and supporting early-stage businesses.
The final qualifying work is a real-life business project
created by a student or team. In 2024, the Department
of Technological Project Management at MIPT, co-fi-
nanced by the Russian Venture Company, defended its
first nine diplomas in the form of startups.'

These programs illustrate national policy commerciali-
zation efforts oriented toward student startups, poten-
tially increasing support for student entrepreneurship
even without deeply embedding this activity in the
culture and identity of specific institutions. They also
demonstrate some fundamental shortcomings of bu-
reaucratic logic in nurturing academic entrepreneur-
ship. For instance, they attempt to invest in the “supply”
of academic entrepreneurship without any considera-
tions for the role of the “demand” side (single business
angels, a weak venture industry, low demand from the
big industry actors for startups, etc.). Furthermore,
developments initiated from the top down may lack
consistency in their implementation. The volumes of
allocated resources and the support program itself are
such that they allow for fulfilling the plan in terms of
quantity, involving the maximum number of universi-

! https://rvc-mipt.ru/chair/news/pervye-so-startap-kak-diplom-v-mipt/, accessed 17.06.2024.
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ties, but at the same time with minimal funding, which
does not allow for deep systemic work to implement
educational programs in the field of entrepreneurship.
For example, the state support framework defines the
KPIs for entrepreneurship training in terms of thou-
sands of students. To achieve such a scale of impact
within the allocated budget, universities resort to one-
day training sessions in entrepreneurship. However,
these training sessions often create a misleading per-
ception of how easily entrepreneurial skills can be ac-
quired. The courses tend to be entertainment-oriented
and are frequently led by instructors with inadequate
qualifications. To boost attendance, organizers might
cancel regular university classes to encourage students
to participate in the training sessions, or they may offer
additional incentives to motivate attendance.

Grant support programs from the Innovation Assis-
tance Fund offer financial incentives that are particu-
larly effective in regions with lower income levels com-
pared to capital cities. Students compete for substantial
grants, typically around 1 million rubles, but must es-
tablish a legal entity to qualify. This requirement can
hinder the early stages of a startup, where forming a
company might slow down the initial business launch.
University startup studios globally are known for rap-
idly testing business ideas and fostering the mass cre-
ation of new companies within academic settings. The
Russian Ministry of Science and Higher Education’s
2022 initiative aimed to replicate this model, allowing
for the systematic development of high-tech startups
in material-based industries. However, implementing
such a program in Russia faces challenges due to the
lack of venture capital, experienced entrepreneurs, and
successful venture exits required to support this ven-
ture financing-based model. Russian university startup
studios, after one-and-a-half to two years, show mixed
results. Some encourage collaboration with businesses,
while others veer towards later-stage investments with
minimal student involvement, resembling a holding
model more than a venture model. State involvement
in these studios, instead of being a co-investor, adds
instead a bureaucratic layer that complicates approvals
and introduces non-entrepreneurial management into
startup operations. These conditions place a dispro-
portionate amount of responsibility on the founders,
outweighing the resources and benefits they receive. In
addition, the main element that distinguishes a startup
studio from a classic fund is missing - this is a mecha-
nism for growing startups, which often simply does
not exist. The most promising studios involve industri-
al partners who invest resources and expertise, foster-
ing the growth of university-based startups. This part-
nership model offers a hopeful pathway for enhancing
academic entrepreneurship, although substantial im-
provements are still needed in the broader framework.

Hence, although necessary, top-down government-led
activities alone are not sufficient to build a sustainable
innovation ecosystem (McCarthy et al., 2014). This is
illustrated in one of the interviews in Russia: “It seems

as if all the elements are there, all the names are correct,
managers have been appointed, KPIs have been formed,
structures have been created (incubators, accelerators,
startup studios and others), but they are not working or
are extremely ineffective” (Chepurenko et al., 2024). In-
deed, behind the formal outline of an ecosystem struc-
ture, lies a myriad of informal contacts, gatekeeping
processes, and industry-science networks on a person-
al base (Debackere, Veugelers, 2005). Together, these
relations form an integrated entrepreneurial culture
(Clark, 1998): an atmosphere of entrepreneurship and
innovation that permeates every layer of the university
and the organizations in the ecosystem.

To create this culture, companies may consider estab-
lishing their presence at the university not only on a
project (e.g. PhD, product or technology development)
basis, but in a rather more lasting manner. Consider
the cooperation format between higher education in-
stitutions and industry, such as a “base” or “corporate”
department. A corporate department is a structural
unit within a university, initiated by a commercial or-
ganization or research institute. The first corporate
departments were established at the MIPT in 1946.
Unlike more established industrial departments, a
corporate department is often located at an enterprise
and facilitates cooperation between a university and a
specific company or research institute, with the coop-
eration’s scope individually defined. MIPT, the Higher
School of Economics (HSE), and other universities
have several dozen corporate departments. For exam-
ple, the corporate department of the Russian Venture
Company, established at MIPT in 2011, initially aimed
to provide business education to MIPT students with-
in a science and technology master’s program. This
program complemented their academic knowledge,
enabling them to work effectively at the intersection of
technology and business. The Russian Venture Com-
pany, as a development institution in the Russian Fed-
eration, focuses on training personnel for the venture
market, including specialists and analysts for venture
funds, which the company helped establish. Since the
creation of the Russian Venture Company’s corporate
department, 264 master’s students have been trained.
These graduates work in various fields such as research
and development, strategic and technological develop-
ment, venture fund activities, technology startups, sci-
ence, and consulting, both in Russia and globally.

Furthermore, the networked structure of the ecosys-
tem incorporates an increasing number of interna-
tional collaborations. As such, the Wetsus network
actively works with China. Similarly, TIET is one of
the first in India to invest in NVIDIAS latest units and
build supercomputing capacity for Al development.
This places them among the forerunners of Al tech-
nology adoption, along with, for example, UG that is
also investing in the latest technology to serve as an Al
hub, supported by EU, national, regional, and interna-
tional businesses. Many universities foresee significant
opportunities in Al technology and are collaborating
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with various stakeholders to realize these opportuni-
ties. This brings us to the discussion on the responsive-
ness of entrepreneurial universities toward changing
circumstances in the ecosystems.

Responsiveness

Responsible innovation requires the capacity to change
the shape or direction of activities in response to stake-
holder and public values and changing circumstances
(Stilgoe et al., 2013). For responsible innovation to be
responsive, it cannot overlook recent developments in
society and policy at large. This may include nurtur-
ing transitions that advance complex solutions to the
“grand challenges” (Lund Declaration, 2009), building
upon environmental shocks such as Covid-19, which-
brought changes to all spheres of life (Belousova et al.,
2021), and overcoming the destruction brought on by
military conflicts (Chepurenko et al., 2024). An analy-
sis of ongoing societal and technological developments
is necessary as well as some reduction of the complex-
ity. Yet, as Kulve and Rip (2011) argue, this reduction
of complexity “needs to be open-ended to take the flu-
idity of the situation into account and to avoid biases
regarding (the selection of) particular options”. To do so,
it is important to “act locally, but think globally”. For
example, some universities are located in regions with
particularly strong industries. As mentioned above,
this goes for the region Eindhoven with their big part-
ner AMSL. However, for ASML, TU-Eindhoven is not
enough, and they actively work with other universities
all over the world. TU-Eindhoven may also be very
well connected to other partners elsewhere. One might
also consider the University of Stavanger. Located in
an oil and gas region, their strong collaboration with
the leading company Equinor is not surprising. How-
ever, they actively collaborate internationally to ex-
plore other contexts.

The topic of responsiveness also naturally invites a
reflection on the managerial approaches and the role
of dynamic capabilities in academia (Klofsten et al.,
2019). Managers, including university management,
who face business environments challenged by volatili-
ty, uncertainty, complexity, and ambiguity cannot sim-
ply be efficient administrators if their organizations
are to remain viable (Heaton et al., 2020). To address
rapidly changing environments, organizations need to
integrate, build, and reconfigure internal and external
competencies, or, in other words, they need dynamic
capabilities (Teece et al., 1997). Rasmussen and Borch
(2006) suggest four categories of dynamic capabilities
for entrepreneurial universities: capabilities that stim-
ulate the exploration of new paths while reducing the
path dependency of earlier strategic adaptation and re-
source bundling; capabilities to explore and map new
valuable resources and complementary competences;
capabilities that balance the present and the future in-
terests of the organizational stakeholders, not the least
protecting the new commercialization process from
counteracting interests within the university organi-
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zation; and, finally, they must possess the capabilities
that reconfigure the available resources into a suitable
exploitative pattern and link them together into a com-
mercial venture.

As a reflexivity “muscle’, strong dynamic capabilities
govern a university’s survival and growth. As Heaton
et al. (2020) put it: “Without adequate sensing capabili-
ties, universities will be behind the curve in identifying
opportunities of creating value for both their institutions
and their constituents. For public universities, effectively
seizing new entrepreneurial opportunities can generate
nonstate funds that can be used to support disciplines,
departments, programs, and activities that have limited
potential to be self-funding. To take up their expanded
roles, universities need to transform. Successful univer-
sity leaders must provide the context for change”

Responsiveness in the Developing Context

In the developing contexts with their inherently more
dynamic and less predictable environments, respon-
siveness may become one of the key dimensions of the
development of an entrepreneurial university. Here,
entrepreneurial development mechanisms like brico-
lage (Baker, Nelson, 2005) may be very important as
improvisation and the need to make do with resources
at hand are often the only way to start a business in
such environment. Furthermore, as universities in
developing economies are often more reliant on gov-
ernment support, there is a risk here that the univer-
sity’s involvement in the development of academic
entrepreneurship may come down to only embracing
some of the instruments sponsored by the government
or achieving the more general KPIs set by the govern-
ment rather than focusing on the immediate needs of
the local ecosystems. With the strong presence of the
government, the intermediary managers need to com-
bine roles and skills at the interface of being a quasi-
government official while assuming market-building
activities (Cao, Shi, 2021). In such in multiple agency
relationships embedded in different institutional log-
ics, role and agency conflicts are also more likely to oc-
cur (Borah, Ellwood, 2022; Macho-Stadler et al., 2007).
The capabilities of balancing the historic values and ob-
jectives of the academic research community with the
new more commercially oriented focus is crucial for
the entrepreneurial university (McCarthy et al., 2014).

Responsiveness requires not only navigating political
changes, but technological trends as well. With the ac-
celeration of technological change, the capacity of the
TTO officers for scouting promising innovations may
become overstretched. Having entrepreneurial ac-
tivities “dispersed” (Birkinshaw, 1997) throughout the
university may offer a solution by legitimizing more
actors across the organization, such as students and
staff, to be involved in entrepreneurial activities. It is,
however, likely that coming from the lesser developed
entrepreneurship ecosystem, the university is not in-
volved beyond the proof-of-concept stage and an oc-
casional product development, hence not having the
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necessary business development competence among
the staff — or in the surrounding ecosystem. It is, there-
fore, critical that the university defines its own road-
map of engaging different layers of the organization
in entrepreneurship. For example, TIET started with
the overall strategy of contemporizing their education
by including entrepreneurship in the engineering cur-
riculum of their students. To do so, they also educated
30 engineering faculty members in entrepreneurship
through their international network, making them
ambassadors for entrepreneurship across all programs
and faculties. These faculty are both teaching the intro-
ductory entrepreneurship course as well as leading the
Entrepreneurship Development Cell helping develop
early-stage student and faculty startups. As the theme
gained more traction, the university leadership also
introduced the PhD student and faculty entrepreneur-
ship courses and reinforced startup support through
investing in co-creation and a VentureLab (business
accelerator) space open for all students and faculty, as
well as for external portfolio startups. It needs to be
noted that this development has been going on for
about 10 years and it is expected to continue for at least
five years before a relatively stable situation is reached.
Connections to alumni, government, local, and re-
gional ecosystem partners are necessary to enable this
ongoing development.

Integration and Tensions among the Dimensions

The discussion above examines the different mecha-
nisms of governing an entrepreneurial university and
contextualizes the discussion within the framework
of developing economies. Finding a proper balance
in managing the dimensions is central to making aca-
demic entrepreneurship governance possible. For this
reason, institutional commitment to a strategic policy
framework that integrates all four dimensions is vital.
Yet, the analysis also identifies tensions and challenges.

A university’s competitive advantage lies in its ability to
produce top-class research, both fundamental and ap-
plied (Debackere, Veugelers, 2005). This has tradition-
ally given research universities an edge in developing
industry ties. However, a university’s competitiveness
is not solely determined by fundamental research, ex-
cept when in competition with other universities for
the funding of such research. In entrepreneurial con-
texts, market trajectories can vary significantly, neces-
sitating a contextualized analysis. The discipline also
influences competition strategies. For example, engi-
neering often allows for shorter collaborations com-
pared to physics or chemistry. Yet, this can change. For
instance, in 2012, a scientific director of a nanoscience
institute in The Netherlands claimed nanoscience had
less commercialization potential than nanotechnol-
ogy (Bruneel et al., 2012). Today, professors in nano-
science and nanotechnology win awards for both ap-

T https://www.nwo.nl/en/node/38875, accessed 20.12.2023.

plied and fundamental research. Molecular precision
medicine, for example, uses nanoscience for targeted
drug delivery and nanotechnology for cancer distribu-
tion measurement. The same nanoscience institute has
a new leader, and she is a member of a national “Top
sector” industry committee and leads large grants in
collaboration with industry such as the world’s leading
lithography company ASML. This institute now is ac-
tively involved in creating startups. This is an example
of scientific excellence (anticipation) combined with
responsiveness to the emerging scientific applications.

This, however, requires a strong reflexive perspective
that includes entrepreneurship as part of the identity
of the university, the department, and the scientist. For
example, a UT nano-technology professor Albert van
den Berg, Dutch Spinoza prize winner, author of doz-
ens of patents and the inspiration behind multiple start-
ups says'': “The motivation for our research was both
found in scientific questions and health- and sustain-
ability related challenges.”** This shows the importance
of anticipation, reflexivity, and responsiveness work-
ing together: attracting and retaining top-class faculty
capable of creating breakthrough research, translating
it into industrial applications, and being willing and
able to engage in commercialization through a startup
journey. Planning for societal impact (e.g. through
stressing the need for transitions outlined in the SDGs
as opposed to expectations of short-term results) may
be instrumental here. Yet, as the previous discussion
shows, the dominant focus on assessing research ex-
cellence through the number and rank of publications
may have detrimental effect upon engagement in the
commercialization of university knowledge. Hence,
research excellence may stimulate strong anticipation,
but also lead to a reluctance to embrace an entrepre-
neurial identity.

Furthermore, efforts to increase the entrepreneurial
spirit of a university often require funding and infra-
structure that no university can derive from the first
stream (student fees) money alone - and this is when
inclusion “feeds” anticipation. We may even talk about
a reinforcing spiral of development, where the first
investment from either public or private investments
can create interest in the expansion of infrastructural
capacities, attracting more partners and allowing for
broader development. Different origins (public or pri-
vate) may require different management capabilities
and have different trajectories of development (e.g.,
whether private partners join a government-financed
technology program may differ according to country
and grant conditions).

Inclusion may also be instrumental in creating a re-
sponsive system, especially if the potential for antici-
pation is limited. An example of distributed respon-
sibility and co-creation is the creation of focused in-
terdisciplinary research institutes where collaboration

Zhttps://www.utwente.nl/en/research/researchers/featured-scientists/berg/#nano-research-for-personalised-medicine, accessed 20.12.2023.
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between universities and industry is maintained and
enhanced, such as Wetsus which is recognized as a top-
level institute warranting long-term government sup-
port as well.”® Another example is UG offering scholar-
ships for researchers to do work in the interdisciplin-
ary Schools for Science & Society, named after famous
Groningen scholars: energy transition and climate
adaptation (Wubbo Ockels); healthy ageing (Aletta Ja-
cobs); digital society, technology and artificial intelli-
gence (Jantina Tammes); and sustainable development
(Rudolf Agricola).' Setting up these schools as collab-
orative units outside the disciplinary schools is an in-
teresting development to further research on its effect
upon inclusiveness and anticipation of this university.
Entrepreneurial ecosystems generate unique interac-
tions in the sense that entrepreneurs do not gravitate
toward entrepreneurial ecosystems in order to “learn
the ropes” of a given industry or technology (Cao, Shi,
2021), but rather, they do so to become more effective
in organizing their ventures for start-up and scale-up
(Spigel, 2016). Depending on the strength of the entre-
preneurial identity, culture and competence within the
university, it is possible that the ecosystem around it
will be functioning differently.

There is, therefore, a certain interdependency across
the dimensions: due to a lack of anticipation, lacking
financial resources from the university may be com-
pensated through the inclusion mechanisms, while the
lack of identity as an “entrepreneur” may be stimulated
though the mobilization of responsiveness and antici-
pation of impact. Through engagement in entrepre-
neurial projects at the ecosystem level, university staff
may have an opportunity to develop their capabilities
and formulate their own attitude toward entrepreneur-
ship, making it more likely for them to consider entre-
preneurial activities in the future.

Discussion and Conclusion

Decades of efforts to include entrepreneurship as a
third mission of universities have revealed many unre-
solved tensions (Qiu et al., 2023). In our examples, as
well as in the literature, we see that this is not only so
in developing economies — in countries such as Brazil,
Russia, India, or China. In so-called developed econo-
mies like the Netherlands and elsewhere in Europe and
America such variance and tensions occur in the real-
ization of the third mission as well.

Answering questions that ensure anticipation, reflexiv-
ity, inclusion, and responsiveness in the decision-mak-
ing processes of university strategy can help resolve
some of them. However, these four dimensions of
responsible academic entrepreneurship development
need to be supplemented with theories on their respec-
tive content, such as entrepreneurship theories and
models. Further exploration is needed to understand

' https://www.wetsus.nl, accessed 08.01.2024.
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how these dimensions can guide university develop-
ment, considering the multi-level characteristics of
socio-technological developments (Rip, Groen, 2001).
Furthermore, we showed that certain institutional and
cultural issues may lead to dysfunctional processes in
building the third mission. Not reflecting on these dys-
functional processes while developing policy will likely
lead to failure of that policy.

Anticipation helps formulate the core positioning and
development strategy of the university: how it sees the
future and how it aims to engage in it. To effectively
integrate entrepreneurship, universities should answer
the policy questions that allow them to anticipate fu-
ture technological developments: What areas are going
to receive priority consideration and what resources
can be devoted to their development? Which resources
are becoming available? What is the horizon of plan-
ning? Which actors other than the university can gain
benefits from this development in a legitimate way?
Can these actors be involved in the process of uni-
versity? If the answer is positive, this may lead to the
institutional entrepreneurship of the university in its
ecosystem.

Reflexivity requires asking questions regarding the
centrality, type, and agents of entrepreneurial activities
within the university. Are there sufficient opportuni-
ties to engage in applied research and eventually the
application of the research and seeing that it makes its
way onto the market? Did the university leadership en-
sure a portfolio of career opportunities across research,
education, and commercialization? Do these criteria
reflect the university strategy and policy? Are they
aligned at the individual, department, and strategy lev-
els? Oftentimes, academic entrepreneurship is evaluat-
ed using such indicators as the number of spin-offs and
their performance indicators, such as sales or employ-
ment generated (Qiu et al., 2023). Yet, such evaluations
are only properly reflecting the role of the academic in-
stitutions that are fully engaged in the commercializa-
tion process (Takata et al., 2022). Meanwhile, majority
of the academic institutions will find themselves on
the spectrum between the development of technology
and participation in product development (Robinson
et al., 2007). To develop the ability and willingness to
act entrepreneurially, several activities forming a logi-
cal chain of events supporting the growing capabilities
of the participants are needed (Costa et al., 2020) and
must be evaluated separately.

Inclusion in its turn ensures shared agency and respon-
sibility for the different stages of the technology, prod-
uct, and business development required to commercial-
ize the knowledge with the partners outside of the uni-
versity walls. The high number of stakeholders within
and around the university may represent a challenge as
soon as resources are moved from one activity to an-
other (Rasmussen, Borch, 2006). Hence, there is a need

' http://www.rug.nl/about-ug/latest-news/news/archief2023/nieuwsberichten/1115-beurzen-rug-schools-uef?lang=en, accessed 09.01.2024.
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for the clear integration of the different mechanisms of
supporting entrepreneurship across the different stages
of development (e.g., education, co-working spaces, in-
cubators, lab facilities). The larger part of product and
business development responsibilities lie on the shoul-
ders of the ecosystem that is created around the uni-
versities. For the possibility of young startups to find
their way toward the market, it is important that the
ecosystem partners take active role in co-developing
the technology toward the later readiness stages and its
market introduction, even if the market is not in direct
proximity (Fischer et al., 2022). In the specific process-
es of high-tech business development we see tensions
(Groen et al., 2008), which may partly relate to the uni-
versity. The question is, therefore, whether that can be
compensated for by the entrepreneurship support of-
ficers of the where the ideas originated. Reflexivity and
inclusion are key here: what part of the commercializa-
tion process is the university responsible for and how
does it engage partners to take steps within and outside
the university? How does the university navigate and
stimulate these relationships? What sharing of value is
to be expected for the university?

Finally, responsiveness makes the management ask
questions about the sets of capabilities that are needed
to manage both traditional and commercialization
activities. In the context of a developing economy, it
sometimes seems to be possible to jump generations
of development. See the example of TIET - an Indian
university collaborating with a globally leading com-
pany, NVDIA. This seems to allow the university to
use the existing capabilities of staff in interactions with
ecosystem partners and build stronger capabilities di-
rectly for research at the level of Industry 5.0, jump-
ing over Industry 3.0 and 4.0, which took decades to
evolve in developed countries.

In a developing economy, responsiveness is crucial for
navigating both technological and political challenges.
This requires strong leadership at the university itself
and of the university in its local ecosystem. However,
there are instances where university professors and
leaders, despite adhering to accepted entrepreneurship
principles, must concede significant benefits to the
ruling elite of the country. This often occurs through
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