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Abstract: Universities are now viewed as key economic actors within regions
and are central actors in shaping and influencing entrepreneurial ecosystems.
This has meant that universities now have to become more entrepreneurial
in offerings, outlook and culture. However, a core actor in this process
who is often overlooked is the academic. The ability of an academic to
effectively transfer knowledge to industry is key to universities achieving their
entrepreneurial mission and ambition. This paper explores the changing roles of
academics to identify key distinctions between entrepreneurial academics and
academic entrepreneurs. This is done through a systematic literature review
spanning 25 years drawing on selected high impact journals in innovation,
entrepreneurship and higher education studies. We categorise the types of
activity that academics typically engage in and identify the motivations and
challenges they face. From this, we identify two types of academics, the
entrepreneurial academic and academic entrepreneur. We posit that there
is a need for both types of academics to contribute to the success of the
entrepreneurial university and conclude by outlining some avenues for future
research.
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1 Introduction

Since the emergence of the knowledge economy, there has been increased interest in the
role universities have as core conduits of economic development within regions
(Smallbone et al., 2015; Guerrero et al., 2016b). The importance of knowledge transfer
from universities as a source of new ideas and inventions has positioned universities as
key actors in regional and national innovation systems (Abreu and Grinevich, 2013;
Guerrero et al., 2016a). In essence, universities are now required to become more
entrepreneurial in their organisational outlook and in their offerings. This is not new with
Etzkowitz (1983) identifying that an entrepreneurial university should engage more fully
with industry and conduct research that has an impact upon society however, the
momentum is growing. Recent policy changes have meant that in many regions,
university funding is now contingent upon the impact a university can make upon society
(Arnkil et al., 2010). Furthermore, the changing needs of society demand closer
collaboration between universities and industry to address some of the significant
challenges the world faces (Wilson, 2012). All this has resulted in many forward-looking
universities re-evaluating their core activities and research capabilities resulting in the
need for a wide range of modes of university knowledge transfer and business
engagement which is responsive to the needs of industry (Bercovitz and Feldman, 2006;
Fitzgerald and Cunningham, 2016; Miller et al., 2016).

Crucial to this change is the academic, whose role as the key actor inevitably
determines the success of a university in business engagement activities and therefore
influences the ability of a university to become more entrepreneurial (Guerrero et al.,
2015). Traditionally, academics were required to engage in scholarly research and
publications, teaching and administration tasks. However, in recent years, there has been
an increased emphasis placed on academics winning research funding, becoming more
entrepreneurial and having an impact on society, which includes both engagement in
technology commercialisation activities and knowledge transfer activities (Miller et al.,
2016). According to policy, academic roles (outside teaching and administration) can be
grouped into three categories, pure basic research, applied research and technology
commercialisation (OECD, 2015) however, within research there is ambiguity over how
to define academics who undertake applied research and technology commercialisation.
Historically authors have used the term academic entreprencurship or academic
capitalists to encapsulate the wide variety of knowledge transfer activities which range
from applied research to technology commercialisation (Slaughter and Leslie, 1997).
Indeed, the majority of research in this area to date has focused on more formalised
academic entrepreneurship, exploring spin out companies, licences and joint ventures
(Bozeman, 2000; Rothaermel et al., 2007; Bozeman et al., 2013; Wright, 2014).
However, it has been identified that informal knowledge transfer activities which include
consultancy, contract research, joint/collaborative research, shared facilities,
secondments, training and continued professional development, student placements and
student projects can actually produce significant economic and social value for both
academics and external partners (Abreu and Grinevich, 2013). There is a growing body
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of research which identifies the value of informal channels of knowledge transfer (Abreu
and Grinevich, 2013; Agrawal and Henderson, 2002; Cohen et al., 2002; D’Este and
Patel, 2007) which has been overlooked within both research and practice due to the
difficulties of capturing and quantifying the value it offers (Link et al., 2007).

One significant shift in current research is the emergence of a differentiation between
the types of entrepreneurial activity. Academics who engage in less formal collaborative
knowledge transfer activities have more recently been referred to as an entrepreneurial
academics and those engaging in more formal knowledge transfer activities are referred
to as being academic entrepreneurs (Alexander et al., 2015). These changes also pose
challenges for universities with respect to recruitment and development of academic staff.
However, there is a paucity of research that has explored the changing role of academics
within entrepreneurial universities despite policy endeavouring to stimulate universities
to become more entrepreneurial. Thus to help bridge unity between policy and practice,
the purpose of this paper is to critically review literature on academic entrepreneurs and
entrepreneurial academics. This will help identify key distinctions between the two types
of academic; begin to categorise the types of activity that these individuals typically
engage in and will identify the motivations and challenges they face. We also aim to
identify areas for future research to begin to mature this emerging field.

The contribution of this paper focuses on the important but overlooked role of the
academic and this research helps to extend the academic debate on the changing nature of
academic job roles whilst more clearly substantiating the need for both academic
entrepreneurs and entrepreneurial academics; who contribute to the success of the
entrepreneurial university.

In particular, we present two summary definitions of the different types of academic
which will help improve clarity of future research within the field. We define an
entrepreneurial academic as being an “academic faculty member who adopts an
entrepreneurial outlook through seeking opportunities to support their research and
teaching objectives by engaging with commercial partners in a range of collaborative and
less formal modes of engagement”. In contrast, we identify an academic entrepreneur as
being an ‘academic faculty member who undertakes technology commercialisation, using
formal modes of engagement that capitalise on specific market opportunities’. We also
identify the types of engagement each type of academic normally adopts and summarise
their key motivations and challenges. This will create foundations for new avenues of
research and practitioner studies that will help universities to develop processes and
interventions to support the changing role of academics, in line with organisational
restructuring to help become more entrepreneurial.

The next section of the paper will discuss the systematic literature review (SLR)
methodology followed. The core findings will then be presented from which four key
themes are delineated. These themes are then synthesised and future research agendas are
suggested.

2 SLR methodology

A SLR was deemed appropriate in order to sufficiently review a large volume of
relatively disparate literature and to give structure to the process to ensure rigor
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(Tranfield et al., 2003). Following the format for previous SLRs (Henry et al., 2015) a
five-step process was carried out.

Stage one involved a key word search. To help identify the boundaries of the subject,
experts were consulted who helped to identify keywords which would fully encapsulate
the entrepreneurial academic and academic entrepreneur phenomena. Initially, eight
keywords were identified, namely; ‘academic entrepreneur’, ‘entrepreneurial academic’,
‘academic capitalism’, ‘academic work’, ‘academic entrepreneurship’, ‘academic
enterprise’, ‘academic engagement’, ‘academic impact’ and ‘research impact’. However,
through discussion with two academic experts, two knowledge transfer senior managers
and two technology transfer strategic managers, the key words of academic
entrepreneurship and academic enterprise were deemed redundant and would be captured
under the term ‘impact and universities’. This left a total of six keywords.

Once keywords had been agreed, stage 2 was the journal search. Through
consultation with experts in stage 1, it was identified that peer reviewed articles over the
past 25 years would be reviewed (1990-2015) which signals a period in time where
academic roles have changed significantly. To ensure academic quality, only journals
which were deemed to be recognised leading journals in the fields of higher education,
entrepreneurship and innovation were selected. This resulted in the identification of 17
journals shown in Appendix 1. Key words were then converted into search strings to
conduct an article title search. At this stage the sample size was 273 articles.

The third stage involved scanning and selecting articles for inclusion. This was done
through reading the abstracts of identified journals to determine relevance. This reduced
the sample size to 114 articles. This then led into stage four which involved data
extraction. Each of the articles were downloaded and reviewed according to a
standardised set proforma (Tranfield et al. 2003). This proforma formed a raw data
repository to be utilised in stage 5. Appendix 2 provides the proforma template and three
entry samples. In addition, a handful of ‘specific’ papers were then included if there were
two separate references made to their content within the previously selected articles. This
ensured the inclusion of seminal content that might be potentially excluded due to being
outside the time window chosen, located in journals from other subjects or arising from
important policy documents. This resulted in a total sample size of 129 papers.

The final stage involved analysing the data from selected articles to identify core
themes and future research agendas. To ensure validity and reliability of the coding
process, two of the research team conducted open coding on each article independently,
with any variances discussed amongst the whole research team. This allowed the
development of open codes into first and second order themes (O’Kane et al., 2015).

3 Literature review

From our SLR four key themes emerged namely, definitions, knowledge transfer
channels, motivations and challenges which we have adopted as a structure for this
review. We present the literature in each theme and then summarise the content
accordingly allowing us to present guiding definitions, a review framework and relative
comparative critique. Conclusions are then drawn and further research avenues are then
discussed.
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3.1 Academic entrepreneurs versus entrepreneurial academics — toward a
consistent definition

The term academic entrepreneur was used more frequently within articles than the term
entrepreneurial academic with the term entrepreneurial academic only emerging in recent
years (Meyer, 2003; Alexander et al., 2015). Several studies did use a broad and
encompassing term of ‘academic engagement’ (e.g., Abreu and Ginevich, 2013;
Perkmann et al., 2013), which appears to encapsulate a wide range of both formal and
informal knowledge transfer activities which are conducted by academic entrepreneurs
and entrepreneurial academics. However, it was evident that there was ambiguity in the
definitions used within studies.

3.1.1 Academic entrepreneurship — the established view

Within the literature, the general consensus was that the key objective of an academic
entrepreneur is to engage in activities which lead to the commercialisation of technology
(Rothaermel et al., 2007; Wright, 2014). This is in essence defining them by their actions
and this was a common approach, where the activity of an academic entrepreneur can
take the form of patents, licences and new venture start-ups (Alexander et al., 2015;
Perkmann et al., 2013; Wright et al., 2014). Grimaldi et al. (2011) also refer to academic
entrepreneurs engaging in university-industry partnerships however, in their study they
note that these partnerships have the sole aim of leading to more effective technology
commercialisation and do not cover more informal collaborative activities. It was noted
that from the 1990°s onwards, coinciding with policy changes demanding universities to
become more entrepreneurial, authors began debating the need to revisit the definition of
an academic entrepreneur and to more fully understand the changing roles of academics.

3.1.2 Emergence of the entrepreneurial academics

Several authors discussed the need for a more encompassing definition of academic
entrepreneurship due to variations of entrepreneurial activities conducted by academics in
different disciplines (Abreu and Grinevich, 2013; Etzkowitz, 2003; Jain et al. 2009).
Indeed, Abreu and Grinevich (2013) note that entrepreneurship involves several activities
that goes beyond the commercialisation of goods and services. These can involve
innovatively combining resources to lead to new ways of organising offerings or
establishing new processes to deliver them. It also can be used to describe the organised
effort put into exploiting opportunities. In a university context, Alexander et al. (2015)
note that engaging in entrepreneurship does not always result in an academic becoming
an academic entrepreneur. Academics can engage in a wide range of activities which are
deemed to be entrepreneurial such as networking or consultancy etc. which Landry et al.
(2006) identify are important steps to reaping academic and commercial rewards, not
only for the academic engaging in these activities but for the university if effective
knowledge management processes are in place. Furthermore, Bains (2005) identify that
for certain academics, consultancy can lead to greater financial rewards then engaging in
formal commercialisation activities.

Whilst authors argue for more encompassing definitions, it is only in recent years has
the term entrepreneurial academic emerged (D’Este and Patel, 2007; Alexander et al..
2015). It was evident that this was in response to the need for a clearer distinction of
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academic roles to stress the importance of engagement in more informal knowledge
transfer activities. Thus the entrepreneurial academic emerged as a term used to describe
academics who engage in wider forms of knowledge transfer which involves personal
interactions with industry (Alexander et al., 2015; Duberley et al., 2007). Martinelli et al.
(2008) identify that an entrepreneurial academic is an ‘innovative’ faculty member who
differs from the archetypical start-up academic entrepreneur. Furthermore, Alexander
et al. (2015) identify that an entrepreneurial academic as someone that adopts an
entrepreneurial outlook and who readily seeks engagement with industrial partners, often
through the less formal modes of engagement, to further their research objectives. This is
consistent with the findings of Perkmann et al. (2013) and Meyer (2003) and also is
aligned with the Shumpeterian (1960, p.99) definition of entrepreneurs as “individuals
who exploit market opportunity through technical and/or organizational innovation”,
where the term ‘market opportunity’ can be substituted for ‘research opportunity’. By
synthesising the above inconsistent definitions, we propose a more consistent definition
of an entrepreneurial academic as an ‘academic faculty member who adopts an
entrepreneurial outlook and who supports their research objectives by engaging with
commercial partners in a range of collaborative and less formal modes of engagement’.

In contrast, adopting Grimaldi’s (2011) and Rothaermel et al. (2007) definition of an
academic entrepreneur, and blending this with a Schumpeter view point we posit that an
academic entrepreneur is an “academic faculty member who undertakes technology
commercialisation, using formal modes of engagement, that capitalise on specific market
opportunities”.

Overall as universities respond to external economic and social drivers and policy
pressure there is a need for them to be more entrepreneurial and this has consequences for
the academic role (Martin, 2016). This has led to the need for these definitions to
distinguish between a typical academic entrepreneur who is involved in
commercialisation activity and those who are involved in more informal and
collaborative activities with industry. It is also evident that the difference between the
two types of academic can be distinguished from the literature by their modes of
engagement across various knowledge transfer channels.

3.2 Knowledge transfer channels

Throughout the literature reviewed there has been increased interest on how to improve
the effectiveness of knowledge transfer from universities to industry. Studies looking at
barriers (Bruneel et al., 2010, Galan-Muros and Plewa, 2016) seek to explain the reasons
for shortfalls in performance (Rothwell, 1992; Rahm et al., 2000; D’Este and Patel,
2007a; Perkmann et al., 2011) or seek to understand the modes and mechanisms for
collaboration (Newey and Shulman 2004; McAdam et al., 2010; Su et al., 2013; Miller
et al.,, 2016) whilst other studies explore strategy perspectives, antecedents, political
issues or culture (Arnold et al.,, 1998; Enkel et al., 2009; Sharifi and Liu, 2010;
Petruzzelli, 2011). Within literature, lists have developed which identify the type of
activities which constitute university-industry knowledge transfer (Meyer-Krahmer and
Schmoch, 1998; Schmoch et al., 2000; Schartinger et al., 2002; Bommer and Jalajas,
2004; Holi et al., 2008). Furthermore, various studies categorise these channels according
to their degree of formality i.e. formal or informal and their corresponding governance
(Schmoch et al., 2000; Alexander and Martin, 2013) or by the type of knowledge flows
i.e. tacit or explicit (Alexander and Childe, 2012). Indeed, Alexander et al. (2015) suggest
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that if channels can be ordered in terms of the formality and governance, then particular
channels have the potential to be more attractive and provide greater motivation to the
two different types of academics. Figure 1 draws together the findings from various
studies (Agrawal and Henderson, 2002; Cohen et al., 2002; D’Este and Patel, 2007; Fini
et al., 2010; Link et al., 2007; Ding and Choi, 2011; Alexander et al., 2015) to present an
ordering of the various channels of university-industry knowledge transfer which links
the type of academic normally involved in each activity.

Figure 1 Modes of engagement relating to entrepreneurial academics and academic entrepreneurs

CHANNELS OF KNOWLEDGE TRANSFER (C.F. ALEXANDER & CHILDE, 2013)
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Networking — groups of professionals and/or academics | Contract Research & Consultancy - a

come together and meet face-to-face under a banner of
common interest or subject discipline

Joint Conference — audience of company employees and
academics. Speakers are taken from both groups.

Joint Journal Publications — academics and professionals
develop a paper together into professional journals.

Joint Supervision — academics and industrialists come
together to supervise a piece of research.

Student Placements / Graduate Employment - transfer of
a graduate into a company partner.

Secondment — member of staff is present for a period of
time in another organisation.

Executive Education- commercial partners keep their
professional knowledge up to date with new developments
delivered by academics.

Collaborative Research — commercial and academic
partners agree to work together to discover new knowledge
or to propose solutions solving a problem.

company has a problem and wishes for either: a
“known” solution to be applied to their problem
(consultancy); an unknown solution to be
researched and then presented to the company
Shared Facilities — a university and a
commercial partner join together to invest in the
development and operation of a facility or piece
of equipment.

Joint Ventures — rely on a set of legal
agreements that ties a company partner and an
academic with a common purpose without
creating a new legal entity.

Patents and Licenses — a particular piece of
knowledge or know—how is protected by either
an academic partner or a commercial partner.
Spin-outs — University personnel join together
with commercial partners to create a company.

This ordering of knowledge transfer activity further augments the definitions of the
entrepreneurial academics given in Section 3.1 by suggesting which channels they may
utilise and likewise which channels the varying types of academics may favour. In terms
of these channels of knowledge transfer, a major part of the existing literature on
academic entrepreneurial activity focuses on those activities that occur based around the
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IP generated within the university system (e.g., patents). However, various authors
(Link et al, 2007, D’Este and Patel, 2007) suggest that future research into
entrepreneurial academics should explore the softer or more informal entreprencurial
activities (such as consultancy, contract research, informal advice or public lectures) and
quantify the value of these activities to prove their potential commercial significance. For
example, Fini et al. (2010) found that a large proportion of academic entrepreneurship is
happening outside the university IP system. They highlight the value that less informal
engagement with industry can provide and suggest the need for a greater emphasis on less
formal engagement between academics and industry. Similarly, studies by Agrawal and
Henderson (2002), Cohen et al. (2002) D’Este and Patel (2007) and Link et al. (2007) all
highlight the importance and significance of informal channels. It was apparent that
within literature there has been a convergence that knowledge transfer and business
engagement should be considered across the whole spectrum of possible activities.
Furthermore, there was explicit evidence that different modes of knowledge transfer align
with the respective definitions of entrepreneurial academics vs. academic entrepreneurs
as given in Section 3.1.

3.3 Motivation of academics to engage in knowledge transfer

Few studies have explored the motivations of individual academics to engage in the
diverse range of university-industry knowledge transfer activities (Abreu and Grinevich,
2013; Cunningham et al., 2016a; Guerrero et al., 2014). This is surprising considering
academics are the key actor without which knowledge transfer cannot occur. Some
studies have explored individual motivations with respect to patenting, licencing and spin
outs (Chang et al., 2009; Ding and Choi, 2011). For example, Guerrero and Urbano
(2014) found that motivational factors have a direct filter effect on academics’ start-up
intentions. In particular, it was found that academics’ perceived behaviour serves as a
knowledge filter, which limits the academics’ confidence in their own entrepreneurial
skills. Furthermore, Lam (2011) builds a conceptual framework of scientists’ motivation
to commercialise their research results, which include three types of motivation: ‘gold’
(financial rewards), ‘ribbon’ (reputational/career rewards) and ‘puzzle’ (intrinsic
satisfaction). Lam (2011) found that there is a diversity of motivations for commercial
engagement stating that the majority of the researchers do so for reputational and intrinsic
reasons and that financial rewards does not play a significant role in driving commercial
engagements. Perkmann et al. (2013) literature review identify that academics engaging
in start-up activities often do so for monetary gain. However, Cunningham et al. (2015)
study of Irish scientists in the principal investigator role found no evidence of motivation
for monetary gain.

Very few studies explored the motivations to engage in more informal knowledge
transfer activities. An exception was D’este and Patel (2007) who explore the motivations
of science and engineering researchers to get involved with knowledge transfer activities.
They found that academics engage more frequently with consultancy and contract
research, collaborative research or training with industry rather than with
commercialisation activities such as patents, licences or spin-out activities. They identify
that more informal modes of collaboration with industry is often driven by research
related aims. Robinson et al. (2010) conducted exploratory research which identifies that
an entrepreneurial academic are those who engage with industry with a view of
demonstrating the application of their research to wider society despite often not having
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contractual obligations. Furthermore, Alexander et al. (2015) presented a list of
motivations for entrepreneurial academics which were: fulfilling their research
objectives; gaining public recognition for their work; gaining academic esteem for their
work; gaining financial reward; making an academic contribution to their field of study;
making an academic contribution to society; learning and feedback on applicability of
their research. Similarly, Cunningham et al. (2016a) identify push (project dependencies
and institutional pressures) and pull factors (control, career ambition and advancement,
personal drive and ambition) that motivate scientists to become publicly funded PIs and
hence take the lead on knowledge transfer with industry. Whereas research on the more
formal types of entrepreneurial activity (Perkmann and Walsh, 2007; Lam, 2011) suggest
that private financial reward is an important motivator for academic entrepreneurs, as is
understanding the likely technology trajectory for their inventions. Alexander et al.
(2015) differentiate financial reward in terms of personal financial award attributed to
commercialisation activities and reward for academics as they create income streams for
their research teams or their institutions.

From the SLR it is evident that there is a lack of understanding of motivations for
academics to become entrepreneurial. Therefore, whilst it is possible to make tentative
conclusions about the relative motivations for being an academic entrepreneur or an
entrepreneurial academic, more comprehensive research is required into this theme.
Whilst understanding motivations are important to understand in establishing the
likelihood of academic staff moving towards engaging in entrepreneurial activity, the
literature also identified that this shift in activity is not without considerable challenges.

3.4 Challenges in being entrepreneurial

Within the literature, challenges impacting the willingness and ability of academics to be
entrepreneurial can broadly be categorised into regional level, institutional level and
individual level. Each will now be discussed.

3.4.1 Regional level challenges

Whilst regional-level support mechanisms are independent from the university-level
support measures, Fini et al. (2010) note that they either compliment or substitute each
other. Both Goldfarb and Henrekson (2003) and Jacob et al. (2003) studying Swedish
universities transformation found a lack of required flexibility and diversity at both a
macro-policy and university level. Goldfarb and Henrekson (2003) compare the top-
down approach of supporting academic entrepreneurship that prevail in Europe with the
more bottom-up approach applied in the USA and found the bottom-up approach more
successful in stimulating academics to commercialise their research results. Rasmussen
et al. (2014) found department-level managerial support (provision of slack time, tangible
resources and commercial interaction amongst star researchers) as an important enabler
of successful spin-off creation and a source of entrepreneurial competence development.
Furthermore, Bercovitz and Feldman (2006) identify that national culture and academic
socialisation can impact upon academics willingness to engage in KT activities.

It was apparent that the majority of studies at a regional level largely focused on
support for the academic entrepreneur with little discussion of regional support for
entrepreneurial academics. However, Bramwell and Wolfe (2008) found that
geographical proximity and presence of industrial clusters in the region were important
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factors influencing the intensity of academic entrepreneurs’ engagements with industry.
Furthermore, in case of entrepreneurial academics, policy issues and regional regulations
could affect their ability to move between private and public sectors (McDougall and
Oviatt, 1996; Dietz and Bozeman, 2005).

3.4.2 Institutional level challenges

The SLR identified that institutional level challenges largely relate to institutional
support, the institutional environment and social norms. Whilst the need for universities
to engage more fully with society and become more entrepreneurial has been a reality for
many universities for a few decades already, the extent to which universities can embrace
these activities is still under debate and is fraught with ethical contradictions between
basic sciences supported by governmental funds and applied research serving market
needs (Duberley et al., 2007). Indeed, it presents uncertainty regarding the specific role
both the university and the academic should play within society.

Within the literature, it was recognised that whilst academic entrepreneurship goes
beyond commercialisation, most institutional initiatives place a greater weighting of
resources on commercialisation activities (Siegel et al., 2007; Miller et al., 2014). Abreu
and Grinevich (2013) also suggest that this has a detrimental effect on more informal and
non-commercial activities which in turn leads to academics feeling a lack of institutional
support for engaging in more informal collaborative activities and hence leads to a
reticence in engaging in these types of activities.

It was evident that the institutional environment impacts the perceived norms
regarding engagement in different knowledge transfer activities (Tornatzky et al., 2002).
Since the Bayh Dole act, commercialisation activities have been deemed a legitimate
aspect of an academics role (Mowery et al., 2001), however, more informal and
collaborative knowledge transfer activities are often seen to be discretionary causing
issues with their perceived legitimacy. Findings by Abreu and Grinivich (2013) identify
that there is very little institutional interest in informal activities particularly if engaged
by academics in the creative arts, humanities and social sciences. Indeed, within
literature, it was evident that whilst universities are trying to encourage a more
entrepreneurial culture, the norms within many universities is that these type of activities
are not valued as much as research funding and publications due to the difficulty in
quantifying effort versus reward (Rothaermel et al., 2007; Martinelli et al., 2008; Miller
etal., 2014).

Several studies identify the need for more institutional support for academics who
wish to engage in less formal entrepreneurial activities (Agrawal, 2001; Siegel et al.,
2003a; Arvanitis et al., 2008; Cunningham et al., 2015). This support needs to be at both
at a department and institutional level. Whilst the academic is an important element, there
needs to be supporting institutional frameworks, which stimulate the motivation of
academics to engage with industry and the effectiveness of these interactions (Bercovitz
and Feldman, 2006). A supportive environment relates to not only career-based reward
and recognition but also refers to the resources allocated to enhance engagement with
industry (Mitton et al., 2007). Whilst the direct relationship between resource allocation
and patent or start up activity is widely reported (Di Gregorio and Shane, 2003; Phan and
Siegel, 2006; Wright, 2014), many universities do not allocate resources to help
academics engage in more informal knowledge transfer activities. Indeed whilst many
universities often have technology transfer offices, the effectiveness of these offices in
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stimulating entrepreneurship within universities is debated (Chapple et al., 2005;
Siegel et al., 2007; Muscio, 2010). Studies identify that TTOs are often focused on the
processes and metrics and less on providing expert support or helping develop academics
skills to engage in other more informal activities with industry (Ponomariov, 2008;
Fini et al., 2010; Abreu and Grinevich, 2013; Fitzgerald and Cunningham, 2016).

Any type of entrepreneurial activity within universities is underpinned by social
norms and approval (Clark, 1998; Phan and Siegel, 2006). Indeed, Bercovitz and
Feldman (2006) identifies there is significant variation on how university-industry
knowledge transfer is rewarded not only across disciplines but also across institutions
where institutional policies (governing acceptable publication outputs and research
income) makes it difficult for some academics to put time into more informal industry
engagement. Moreover, Kenney and Goe (2004) identify that an entrepreneurial culture
can overcome institutional disincentives to engage in certain activities. However, as
mentioned, many universities are preconditioned to value research and commercialisation
activities due to promotional paths often favouring these types of activities. It is widely
reported that incentives can help change organisational norms regarding academic
engagement with industry (Link and Siegel, 2005; Grimaldi et al. 2011). Indeed literature
identifies the need for a wider range of knowledge transfer activities to be given
recognition within promotional pathways (Tornatzky et al 2002; Siegel et al., 2007).

Finally, the recent study by Leih and Teece (2016) suggest that in addition to simply
providing support and enabling legitimacy of entrepreneurial activities among academics,
in order to be truly entrepreneurial, universities must develop their dynamic capabilities.
Particularly they should be sensing opportunities, seizing them by relying on strong
university leadership and be able to transform policies, strategies and practices whenever
changes call for it (Leih and Teece, 2016).

3.4.3 Individual level challenges

Individual level challenges have received less empirical attention and focus. However,
addressing individual level challenges are fundamental to contributing to more
collaborative knowledge transfer activities with industry. Key individual level challenges
largely focus on resources. For example, De Silva (2016) stresses the lack of
opportunities and resources academics face when they embark upon entrepreneurial
activities. Other authors also comment on the issues of resource or time availability to
devote to this activity (Miller et al., 2014; Alexander et al., 2015; Cunningham et al.,
2016b).

Another theme that emerged was the key role social influence plays in impacting
academics willingness and motivation to engage with industry. Whilst the debate that
entrepreneurial behaviour is innate within an individual was noted (O’Shea et al., 2004;
Kirby, 2006; D’este and Perkman, 2011) role models can help legitimise and support
entrepreneurial activities (Venkataraman, 2004; O’Shea et al., 2005). However, often
there is a lack of entrepreneurial role models within universities since as mentioned those
activities are often thought to be valued less within internal reward and recognition
programmes, stressing the embeddedness of individual and institutional level challenges.

It was evident that there is often a trade-off between exploration (the time and
resource required to look for entrepreneurial opportunities) and exploitation
(the day-to-day activities that dominate the workload of an academic, such as teaching,
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research publications, pastoral duties and administration). This trade off suggests that one
activity cannot be symbiotic with the other (Radosevich, 1995), however drawing from
research from the innovation field and particularly, research on ambidexterity (Raisch
and Birkinshaw, 2008) three possible stances could be adopted by an institution wishing
to stimulate entrepreneurial activity. The first is to create dual roles within the academic
fraternity and this is a model adopted widely in the US, Germany and Australia — where
professors of professional practice are appointed on equal footing to research-intensive
academics (Arnold et al., 1998). Another option is to encourage research teams to have
individuals who share their respective skills and cooperate toward a team goal — allowing
certain members of the team to focus on some aspects of entrepreneurial activity whilst
others stay focussed on pure basic research (Sharifi and Liu, 2010). Finally, the third
option is to try to up skill and motivate each and every academic to become truly
ambidextrous and hold a scorecard of outputs that encompass research, teaching,
knowledge transfer and entrepreneurial activities; however this will only be effective,
according to the literature, if the reward mechanisms reflect this multi-faceted approach
(Alexander et al., 2015).

3.5 Supplementary factors and determinants

From the literature, other supplementary factors were identified which often impact upon
whether an academic decides to engage in certain forms of knowledge transfer with
industry. These factors are age, prior experience and gender. With respect to age,
Perkmann et al. (2013) reports that the results of studies exploring academic engagement
and age are inconclusive, however, seniority was found to positively impact informal
collaboration and knowledge transfer with industry due to the provision of more
extensive networks and the development of social capital. Aldridge and Audretsch (2011)
also identify social capital to be a key determent of entreprencurial activity amongst
scientists, whereas personal characteristics and human capital were found to have little
influence.

Prior experience in engaging with industry was also found to impact upon whether an
academic engages in certain knowledge transfer activities (D’este and Patel, 2007). It was
also noted that an academics’ quality and success within their subject area is said to
influence their willingness to engage with industry (Krabel and Meuller, 2009; Fini et al.,
2010). This in many ways is synonymous with career stage where a high quality
reputation may influence an academics willingness and ability to engage in more
informal collaborative activities (Perkmann et al., 2013). However, it should be noted that
these factors also appear to be determinants of an academic entrepreneur.

A study by Ding and Choi (2011) presents an interesting comparison of academic
entrepreneurs and entreprencurial academics through the lens of two types of activities,
new venture creation and consultancy. They found that commercialisation activities often
occur earlier in an academic’s career compared to consultancy. Indeed, being an adviser
was found to negatively influence an academics willingness to get involved in
commercialisation activities. Furthermore, they identify that there is a greater gender gap
for females engaging in new venture creation compared to consultancy. These findings
identify that academics engaging in different types of knowledge transfer often follow
divergent paths and are often not a stepping-stone to one another. However, there is a
need for further research into these areas.
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Overview of entrepreneurial academic vs. academic entrepreneurs

Table 1
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Overview of entrepreneurial academic vs. academic entrepreneurs (continued)

Table 1
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Future research directions

Table 2

(VA 10 gV ue oq 03 Ajiqe sorwepeose joedwr adAy Kyis1oAtun saoq
{INOIABYQq SOTUIOPEOE

109JJ€ SI030EJ A5AY) Op MOH (ANSNPUI JIIm sjuowoSesuo
SOTdpeoE SUIOAYJE SI0JOL] [9A[-0IOBW PUE -OSIUI Y} AIE JBYA
(SHV pue svyg

0} 9ATJOBI}IE QT STUSIURYOSW AOUBWLIONAd PUE SOAJUSOUT JeYA
({INOIARYQQ SOTUIOPEOR

109]J® SI030€J 95A}) OP MO (ANISNPUI M S)udwSesuo
(SOTWIAPLOE SUIIO9JJ. SI0J0B] [BIOOS-OIOTUI U} dIE JRY A\

(JoJsuer) oFpamour| Ansnpur

-K}ISIOATUN PIE S]OPOW d[0I pue s1ouueds A1epunoq ued Mo
(Teumoauardonus oq

0} JuEAM OUM SOTIWIOPEOE OS[BS IO ISIXD SoZua[[eyd o1y10ads Jey\
({SOTWIOPEOE d[elaf pue Jorunf

jsSuowe SonIANOE [eLINAUAIdONUS QJE[NUI)S SANISIOATUN UBD MO
(£191008 U0 9ABY Sorudpeoe [eLndudidonus op joeduwr Jeym
({SOIIIATIOR UOT)EIOQR[[0D

[etIog SS9[ Jo JoedwI puE ONJeA JT) AINSEOW NOA UBd MO
({oTuopeoe

Ternouardonuo ue dWI009q 0 SI0JOB] [EUOTJEATIOW PUE SIOALIP
[euonjey/[eUISoI pUL [EUONRZIUESIO ‘[BNPIAIPUI AU} 1. JRYA

(soniAnoe sy pue syd Suntoddns swstueyoaur oy a1e Jeyp
(2oueuroyrod
AJISIOATUN © UO SONIATIOR SHY PUB SYH JO S}99JJ0 oY) I JeyM

(AKISIOATUN
[eumoauaxdonud oY) Suruioy ur Sy pue Sy JO SI[01 Ay} oIk JBYA

*SUOIZI JUSIQJIP UIYIIM puE

5od£) JUSISPIP JO SONISIOATUN UIOMII] SILIBA SONIANOR JuowdFesud
Ansnpur-oropese Jurpiedar suLiou Moy 2101dxa 0) PoaN
suorne)dadxa

SurSueyo yym pasey uaym Auapr orudpese a10[dxa 03 paaN
INOIABYQQ [eLINoUAIdonUD SOFBIN0JUS 10 SUTRN)SAT

21 no [eyudwiIedop pue [euOnMISUI Y10q MOV 210[dXd 0} PION
SON)IAI}OR UOIRIOQR[[0D [BULIO) SSI[ JO aNJEA ) ISIUT0031

0) SWSIUBYOIW doueULIO)dd pue pIemal AJISIOAIUN JOJ PN
InorAeyaq [ermnouaidonud uo

sjopour 9[o1 pue s1ouueds Arepunoq jo joedur ay) 210[dxd 03 PaON
SonuapedE 9ewd) pue orun( 1oy Sururen diysinoudidonud 10y paaN
JABY UED SOIUIPEOR

Temnauaidonus joeduur o) 9)eX)SUOWAP 0} SAIPNIS ISED 0] POAN
SANIAT)OR

UOT)BIOQR[[0d [eULIO SSIT JO Joedwul pue anfea oy} a1nyded 0) paaN
Jrwapede [ernduaidonu

UB QW099q 0} $10}0B) [BUOIIBAIIOW PUE SIDALIP [BUOIIRU/[RUOISI
pue [euOnESIULRSIO ‘[eNPIAIPUT Ay} YSINSUNSIP A[TBS[O 2IOW 0} PIIN
Ansnpur pue SoIuopeoe Uodm)dq

juowdFesuo pre 03 swistueydow Juntoddns a10[dxd 01 paaN

JUSWOSESUD SIY) JO oN[eA JY) PUL ANSNPUI YIIM IABY SOIUISPEOR
Surk1ea juowa8e3ud Jo Sopow udaMIaq YSINFULISIP 0) PN

Teumoauardonua Ana

Suroq Jo uorssiwr o13a3ens SuryoIeIoA0 0A0IYdE d[oy 0} SOIUApEIE
Ternouardonud Jo onjea Y} 9STUS003I 0} SONISIOAIUN IO PAON
[e1nauaIdosIus 9I0W AWO0IAq 0 SANISIOATUN JOF

Pa9U 9} JO JNSAI © SB SI[OI SOIAPLIE 0} SOFueyod a10[dxo 03 PaaN

s1030e] Areyuow(ddns pue saSusrey)

SUOTIBATIO

Juowage3uy Jo SOPON

OIWOPLI. [RLINAUAIAONUD SNSIOA
1mauaidenuo oruepedE Jo suonuyaq

uﬁb.:%msw Yo.4Da82.4 [D1JU]OJ

SUOIIO2UIP YIUDISDA NI

EOTEY




Entrepreneurial academics and academic entrepreneurs 25

With respect to gender, several studies identified that male academics were more likely to
engage in both commercialisation and more informal collaborative activities with
industry (Abreu and Grinevich, 2013; Cunningham et al., Forthcoming; Perkmann et al.,
2013). For example Cunningham et al. (Forthcoming) study of Irish scientists in the PI
role found that male PIs had more commercial experience, invention disclosures and
experience of spin-off enterprises, 1P licensing and contract research than female Pls.
Indeed, they note the need for universities to develop entrepreneurship training for early-
career and female academics. Furthermore, studies do note the importance of
entrepreneurial role models (Venkataraman, 2004; O’Shea et al., 2005) as key agents in
influencing entrepreneurial activities within universities, however, this research is largely
focused on the development of spin-out companies with a lack of research exploring how
role models can impact upon other forms of more informal knowledge transfer.

Table 1 presents a summary of the findings from the SLR, making distinctions
between the key characteristics and challenges faced by academic entrepreneurs versus
entrepreneurial academics.

4 Discussion

One of the aims of this paper was to establish a future research agenda. We now identify
and discuss a number of research avenues (summarised in Table 2) which may aid future
research exploring the role both entrepreneurial academics and academic entrepreneurs
have in supporting universities reach their entrepreneurial missions and how to overcome
challenges facing academic-industry engagement and knowledge transfer.

We first set out to address calls within the literature to provide more consistent
definitions and distinctions between entrepreneurial academics and academic
entrepreneurs. This distinction reflects the changing nature of the role of academics in the
quest for universities to become more entrepreneurial and respond to changing political
and societal challenges (D’Este and Perkmann, 2011; Guerrero et al., 2015). From
reviewing and interpreting the literature, two definitions have emerged as noted in
Table 1. Furthermore Table 2 identifies future research should examine this issue from a
discipline, institutional, gender and career perspectives. For example do certain
disciplines favour certain types of entreprencurial academics? What gender differences
exist between entrepreneurial academics and academic entreprencurs? Does career stage
influence individual academic choice between entrepreneurial academics and academic
entrepreneurs? Moreover, examining the entrepreneurial and psychological
characteristics of the two types of academics that we have identified is worth further
empirical investigation as well as the approaches they take to effectuate their institutional
environments to deal with institutional level challenges.

From the literature it was delineated that academic entrepreneurs favour spin-outs,
patents and licenses, joint ventures and opportunities to share development facilities with
industry as modes of engagement that enable them to commercialise their research. In
contrast, entrepreneurial academics are more aligned to networking, joint industry
conferences, joint journal publications, joint supervision (of research students) graduate
and student placement, secondments, executive education, collaborative research and
contracted research and consultancy. It is hoped that by presenting these definitions,
future research can more clearly distinguish between different types of academics to
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avoid ambiguity over what knowledge transfer activities certain academics perform. It is
acknowledged that an academic can be both an academic entrepreneur or an
entrepreneurial academic or indeed, neither, if they engage in pure basic, non-applied
research activities (Alexander et al., 2015). Having recognition of the different roles
academics play with regards their engagement in knowledge transfer with industry
provides the first step in recognising the importance of less formal models of engagement
to achieve a universities mission of becoming entrepreneurial (Link et al., 2007; D’este
and Perkmann, 2011; Perkmann et al., 2013). Furthermore, this helps provide clear
distinctions between the different engagement activities academics have with industry.
Future studies should attempt to capture the value and impact less formal university
knowledge transfer activities have for industry and wider society (Abreu and Grinevich,
2013). Further studies examining value creation and destruction of both types of
academics in entrepreneurial universities is warranted as well as what are the particular
institutional and individual value drivers that shape knowledge transfer. This will be
beneficial for both academics and knowledge transfer managers through justifying the
need for resources to be invested in a wider range of knowledge transfer activities beyond
technology commercialisation. Further research can build on existing studies in the form
of investment in entrepreneurship training, particularly for more junior and female
academics (Clarysse et al., 2011; Abreu and Grinevich, 2013; Gately and Cunningham,
2014), the recruitment of boundary spanning individuals to aid engagement between
academics and industry (Siegel et al., 2003; Miller et al., 2016), the identification and
reward of entrepreneurial roles models within departments (O’Shea et al., 2005;
Venkataraman, 2004) and the allocation of time and recognition to academics engaging
in different types of entrepreneurial knowledge transfer activities (Perkmann et al., 2013;
Alexander et al., 2015; Cunningham et al, 2016b). Advancing this research agenda
around these issues will help us better understand discipline, departmental and
institutional norms and understand how legitimacy of engagement manifests itself in the
wide spectrum of knowledge transfer activities necessary for a university to be truly
entrepreneurial. Future research can then explore the impact the implementation of these
initiatives have on knowledge transfer activities.

Within the literature, there was evidence that entrepreneurial academics are motivated
to some extent in different ways to academic entrepreneurs. Whilst results do not appear
to be conclusive, there was consensus that academic entrepreneurs are motivated by
opportunities to further their research objectives (Rothaermel et al., 2007; Wright 2014),
whilst understanding the validity of their research questions and chosen approach. They
are also motivated by gaining peer recognition and esteem, by creating a contribution to
their chosen field and also by making a contribution to the wider societal issues and
challenges (Cunningham et al. 2016a; D’Este and Perkmann, 2011). Income is also a
motivational factor, but when realised for their home institution rather than personally
(Alexander et al, 2015). In contrast, academic entrepreneurs are motived by
understanding the commercial lifecycle of their research outputs, by public recognition
and by realising sources of supplementary private income (Meyer, 2003; Perkmann et al.,
2013). However, there is ambiguity over certain motivational factors calling for the need
for more research to more clearly distinguish the motivational factors and institutional
conditions necessary to become an entrepreneurial academic. Such research could
address this issue from a discipline, gender and or career perspectives. Such studies
would provide further support to university managers to align reward and recognition
processes to help stimulate more academics to become entreprencurial. There is also a
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need to explore if performance management can help encourage entrepreneurship within
universities.

Finally, the literature suggests that these academic groups face a range of challenges.
These challenges are at a policy level, at an institutional level or at an individual level.
What is not evident from the literature is a clear differentiation of the relative bias toward
some challenges being more prevalent for one type of academic. At a policy level, the
challenge of shifting toward impactful research, whilst stimulating economic growth
arising from the transfer of knowledge (D’Este and Patel, 2007) is equally as challenging
for each group however, it is recognised that the type of outputs created by academic
entrepreneurs are currently easier to measure (Holi et al., 2008). At an organisational
level the same issues of measurement are prevalent, but challenges are identified in terms
of promotion and career progression equally for both types of academic where even
academic entrepreneurs need to demonstrate their impact beyond new venture creation
(Meyer, 2003; Jain et al., 2009; Clarysse et al., 2011). There is also the challenge of
overcoming organisational and departmental level norms and legitimacy of being an
entrepreneurial academic (Alexander et al., 2015; Cunningham et al., 2014; Haeussler
and Colyvas, 2011). Furthermore there is a need to explore how these norms and
perceptions of legitimacy vary across universities of different types (Bercovitz and
Feldman, 2006). There is a need to explore what policies may help the perceived
legitimacy of engaging in less formal knowledge transfer activities. Furthermore, there is
a need for research on how actors (such as Deans, Heads of Department etc.) really
influence the legitimisation of these activities within entrepreneurial universities among
both types of academics.

At a personal level, the main challenges identified are the ability to focus on research
and teaching outputs whilst engaging in entrepreneurial activities. This challenge is not
necessarily new, with various authors debating the publish versus patent debate
(Rothaermel et al., 2007). However, investing time and resources into informal
knowledge transfer activities, where the value and impact is harder to measure or may
take a long lead time presents new challenges for academics seeking the best route to
pursue career progression when under pressure to make an impact to society (see
Cunnningham et al., 2015). However, there is acknowledgement that for entrepreneurial
academics, developing industry relationships may help support their research objectives
thus attributing to wider organisational targets. There is an agreement that support
mechanisms should be put in place as should reward mechanisms to create an
environment where the culture is geared toward entrepreneurial academic outputs
(Etzkowitz 2003; O’Shea et al., 2007; Bramwell and Wolfe, 2008). This issue opens up
further research avenues exploring how both types of academic approach the tensions and
dilemmas they face and what factors (such as formal and informal rewards) really
influence both types of academics. Furthermore, there is a need to identify what coping
strategies and networks, both formal and informal these types of academic utilise.

5 Conclusions

Over the past 25 years, universities have faced significant challenges as they have had to
rethink their purpose, role, organisational processes and scope to more fully meet the
needs of society and more fully make an impact on society (Etzkowtz, 2004; Miller et al.,
2014). Universities are now expected to be both innovative and entreprencurial which
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demands both institutional and cultural change to embrace a much wider range of
knowledge transfer activities to help achieve this mission (Etzkowitz, 2003). A core actor
within an entrepreneurial university is the academic however, to date there is a lack of
research which has explored the motivations of academics to engage in a wide range of
knowledge transfer activities or which has explored the changes to their respective job
roles (Jain et al., 2009; D’Este and Perkmann, 2011; Guerrero et al., 2015). This research
helped fill this gap by providing a more nuanced understanding of the changing role of
academics and identifies core differences and distinctions of academic entrepreneurs and
entrepreneurial academics. In doing so we drew on journal articles from top quality
journals between the years 1990-2015. These articles were critiqued to help identify the
core motivations and challenges of entrepreneurial academics and academic
entrepreneurs and led to suggestions for future research.

This SLR makes several contributions. First, it helps overcome ambiguity and
inconsistency in prior studies regarding what constitutes an academic entrepreneur
(Rothaermel et al., 2007; Wright, 2014). This was done by more clearly defining the
distinctions between an academic entrepreneur and an entrepreneurial academic through
focusing on their actions and modes of engagement with industry. These more nuanced
definitions will improve comparability of future studies (Bercovitz and Feldman, 2006).
Second, the clear distinction outlined between different modes of engagement between
academics and industry reflects the need to more fully acknowledge the value of a wide
range of knowledge transfer activities, particularly less formal knowledge transfer
activities between academics. The distinction also helps identify the value of varying
types of academics in helping achieve the entrepreneurial mission of a university. Third,
this SLR presents several suggestions for future research which will not only assist
researchers but have practical implications in helping universities more fully understand
the motivations and challenges of entrepreneurial academics in comparison to academic
entrepreneurs so that interventions can be implemented to help them improve the
effectiveness of their knowledge transfer activities.

This research has a few limitations. First, the papers reviewed span 25 years however,
it is acknowledged that evidence of entrepreneurial activities within universities precedes
1990. Furthermore, the authors targeted the top innovation, entrepreneurship and higher
education journals however, it is acknowledged that this may not have fully captured the
wide range of papers published within this topic however, the rigorous SLR followed
ensured that the key seminal articles within this research area was captured. Finally, we
acknowledge that in some aspects of the review, we have been over reliant on specific
articles. However, since the field is immature and in an embryonic state and lacks vast
volumes of research, particularly focussing on specific aspect or details of the process,
then this is to be expected. These articles will become more evident as the field matures
and hopefully, this systematic review of the literature thus far provides a foundation and
motivation on which to build future research endeavours.
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