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the development of entrepreneurship at universities

Todd Davey

Whether it is launching the great minds and leaders of the 
future, or making new discoveries to take society forward, 
universities are increasingly seen as a crucial player in the 
development of (knowledge) societies. However, over the last 
30 years, it has been in their collaboration with business and 
their potential contribution through entrepreneurial activities 
for which universities have received increased attention. Be it  
academic consulting or teaching business, spin-out business 
creation from research results or student start-ups, entrepre-
neurship has been embraced in universities around the world, 
in both industrial and emerging countries.

However, the questions of what exactly is entrepreneurship at 
Universities is, what influences it and how exactly should it be 
developed, are highly contentious and debatable and yet 
remain underdeveloped and misunderstood.

This thesis explores these questions to provide a more 
complete picture of the entrepreneurial ecosystem at universi-
ties including how individuals are influenced, how it is support-
ed within universities and how it is influenced by a broader 
environment, the phenomenon of university-business cooper-
ation, and the history of the university itself.

For university leaders trying to develop their university to be 
more entrepreneurial, policymakers or facilitators either driving 
or supporting this process or potential entrepreneurs at univer-
sities, this study offers insights into how to unlock the potential 
for universities to create an even greater global footprint 
through entrepreneurship.
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1. Introduction 

With the creation of the Europe 2020, the European Union’s (EU) economic growth strategy for this 
decade, and the higher education modernisation agenda, Europe is embracing the need to create a 
more connected and functioning relationship between government, business and universities in order 
to increase employment, productivity and social cohesion (European Commission 2011). The role of 
universities, in synergetic relationships with governments and businesses (the ‘triple helix’), is 
considered to be an essential driver of knowledge-based economies and societies (Etzkowitz and 
Leydesdorff 2000). Furthermore, studies have shown that universities can have a significant impact 
upon their local economy (Love and McNicoll 1988, Bleaney et al. 1992). Considering this, 
universities have had their roles focussed to a greater extent on the need to contribute to society in a 
more meaningful way through knowledge and technology creation as well as transfer/exchange 
(Siegfried et al. 2007) with a strong focus on their interaction with business as a point of transfer.  

University-business cooperation (UBC) is understood as ‘interactions’ between universities and 
business for mutual benefit (Davey et al. 2011). Fostering UBC and extracting its value can help 
universities to face the problem of decreasing public funds (Carayol 2003), help businesses to gain 
and maintain their competitive advantage in today’s dynamic international markets (Tresseras et al. 
2005, Tucker 2002), create entrepreneurial new ventures (Etzkowitz 2001), contribute to the 
economic development on regional and national level (Drucker and Goldstein 2007, OECD 2002), as 
well as meet the demands of the labour market to provide more relevant knowledge and skills (Gibb 
and Hannon 2006, Storm 2008, Razvan and Dainora 2009), entrepreneurial graduates (Herrmann 
2008), and better job prospects of students (Bozeman and Boardman 2013, Van der Sijde 2012, 
Dutrénit et al. 2010, Maggiora 2008, Drucker et al. 2007). Additionally, there are indirect outcomes 
of UBC including contribution to the creation of a knowledge economy, support for local business, 
creation of jobs, stimulation of economic growth and increased living standards whilst reducing 
hindrances to good living (Etzkowitz and Leydesdorff 2000). UBC creates mutual benefit for all 
parties involved, and wider, to society. 

Against the backdrop of this potential for greater university impact, the role of the university has 
expanded from the traditional roles of education and research to include the ‘third mission’ whereby 
universities play major roles in regional innovation and economic growth (Laukkanen 2003, Sam and 
Van der Sijde 2014). Whilst this third role for universities has been highly focused on the potential for 
universities to contribute to innovations to business in the form of technology transfer of universities’ 
intellectual property (IP) (D'Este and Perkmann 2011, Benneworth and Jongbloed 2010), this one-
directional model has given way to a multi-directional and multi-channel knowledge exchange (e.g. 
Van der Sijde 2012) involving universities, business and government in a symbiotic relationship 
(Etzkowitz 1998, Mars et al. 2012). The university as a source of entrepreneurial activity, be it 
through leadership, education, the commercialisation of research or student start-ups (Klofsten and 
Jones-Evans 2000), has also been increasingly acknowledged (Etzkowitz et al. 2011). With this 
background, emerging types of collaboration between university and business, such as mobility, 
research-related collaboration and curriculum-related collaboration, are receiving increasing 
recognition (Davey et al. 2011). Owing to this, the holistic extraction of value via UBC has become 
more important for the viability and relevance of universities and further to create mutual benefit for 
all stakeholders involved.  

2. Evolution of the university and UBC 

 The first generation university 2.1

The modern university, combining education, research and now knowledge transfer is only a recent 
phenomenon (Wissema 2009, Leyesdorff 1995) with its role having been a story of evolution of 
change since its inception (Breznitz and Feldman 2010a, Etzkowitz 2001). Universities were 
originally conceived under the auspices of the church around 1,100AD firstly in Bologna, and then 
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Paris, as houses of education in what is known as the ‘first generation universities’. The prerogative 
of the first universities was for ‘cultural conservation, preservation, and transmission’ of knowledge 
via education (Etzkowitz et al. 1998 p.1) with the original universities being quite exclusive in their 
student intake. The relation with the world of work (“business world”) came through the graduates, a 
tenet that is still at the core of universities. 

 The second generation university 2.2

The ‘second generation universities’ (or ‘modern university’) which embraced the role of research 
emerged in the 1800s partially as a means for reviving classical learning (Etzkowitz 2001) and a 
response to the changing needs of society at the time. The industrialised era emerged from the farming 
and agricultural society and with it came the need to develop specific skills and knowledge. Three 
different models were developed (the Anglo-Saxon, the Humboldt and the French or Napoleonic 
model) and merged into the worldwide accepted Anglo-American model (see Sam and Van der Sijde 
2014). With the rise of the modern ‘state’ during this period, universities became more direct 
contributors to social and economic capitals (Breznitz and Feldman 2010a) with a much greater public 
service expectation (Breznitz and Feldman 2010b), whilst UBC had its origins in the agriculture and 
the manufacturing sectors (Hall 2004). Two thought-leaders having great influence during this time 
were John Henry Newman, who penned the ‘Idea of a University’ in 1852, advocating universities as 
places of knowledge exchange and discovery, and Wilhelm von Humboldt (Boulton and Lucas 2011), 
as bastions on pure knowledge generation with independence from governments and the business 
world (Sam and Van der Sijde 2014). 

In Europe, the German research university model (sometime referred to as the ‘Humboldt’ Model), 
which is said to have begun with the University of Berlin in 1810, came to prominence. It involved 
four principles: (i) freedom of teaching and learning, (ii) the unity of teaching and research, (iii) the 
unity of science and scholarship and (iv) the primacy of ‘pure science’ over specialised professional 
training however there is still some dispute about the ‘purity’ of these principles in Germany at the 
time (Ash 2006). This independence was also perceived to be from distortions of government control 
(Boulton and Lucas 2011) as well as from business, although most universities were still state funded. 
Despite this desire for independence, there is evidence that cooperation between universities and 
business began in Europe in the mid-late 1800s (Hall et al. 2001, Etzkowitz 2001), with some 
universities being founded at this time with private money to focus on the needs of business, such as 
Coventry University in the UK. The principals of the university being houses of integrated and 
independent teaching and research, was a central tenet of ‘Humboldtian universities’. This concept 
became a key feature of contemporary education and science at higher education in developed nations 
(Sam and Van der Sijde 2014), and is a notion that drives the ‘purity of science’ arguments that resist 
a move towards more ‘commercial activities’ like UBC in universities. These staunch Humboldtian 
principles representing academic freedom still hamper efforts by policy makers and university leaders 
to foster UBC. During this time, however, there were signs of universities having a focus on the needs 
of industry, primarily in technical disciplines (Noll 1998, Mowery et al. 2004) and especially in the 
‘development of “red brick” universities and local technical institutions in the industrial cities of 
Britain’ (Youtie and Shapirab 2008 p.1189). 

In the United States (US), in the mid-late 19th century with the industrial revolution in full swing, 
when industrial fortunes were won, funds for research became more freely available, with business 
being a key source, however there was a fear that research could become ‘tainted’ by industry. As a 
response, applied and basic research streams were developed (Etzkowitz 2001). At this time, 
universities such as Johns Hopkins and Chicago in the late 19th century were dedicated to ‘pure 
research’ following a Humboldt-type model however many US universities already worked in 
cooperation with business such as MIT, Yale and Columbia (Etzkowitz 2001). US universities (like 
universities in the United Kingdom (UK) did not obtain the same degree of public funding as their 
European counterparts and thus, according to Rosenberg (1999) were forced to be more 
‘entrepreneurial’ in responding to changing socio-economic needs (OECD 2002). Goldstein (2008) 
provided a review of a contrasting model of universities that also appeared in the US in this time 
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period with the creation of the land grant universities. As stipulated in federal law in 1862, land grant 
universities were to be controlled at the state level with the aim of teaching initially agriculture and 
the mechanical arts. With the objective of also providing the working class with tertiary education 
opportunities, the land grant universities soon were required to provide ‘cooperative extension’ with 
the local community, thus establishing social contribution at the core of the universities, with UBC a 
central vehicle for achieving this. In reflecting this, some years later ‘industrial extension’ was also 
added to their mission that at the time saw engineers visiting manufacturing firms to improve and 
modernise processes (Goldstein 2008) and was the first substantial commitment of universities to 
UBC. 

This rise of the ‘modern’ or ‘western’ university, based upon the principles of Newman and 
Humboldt, became the prevalent model worldwide. This was to a large degree owing to the ‘highly 
interactive social setting and operational freedom of such universities which has stimulated a 
creativity that has made them one of the great entrepreneurial centres of the modern world’ combining 
both research of “theoretical and intractable uncertainties of knowledge” whilst at the same time 
seeking “practical application of discovery”’ (Boulton and Lucas 2011 p.2507).  

 Universities in the 20th century 2.3

In the early 20th century, universities were mostly funded by the state, a situation that at the start of the 
20th century brought with it pressure to contribute to a greater degree to society (Breznitz and 
Feldman 2010a). During this period, these state-funded universities grew as tertiary education 
expanded beyond the elite, and research collaboration as well as the commercialisation of laboratory 
findings grew in existence. This was lead in the US by the Massachusetts Institute of Technology 
(MIT) who established UBC as a centrepiece to their university strategy with specific attention given 
to partnerships with local companies to develop technology (Etzkowitz and Webster 1999) whilst the 
University of Wisconsin, a land-grant university, was a leading light in the US offering their research 
discoveries to industry to fund faculty research especially in biology in the 1930s to 1940s (Etzkowitz 
2001) as a result of the establishment of the Wisconsin Alumni Research Foundation in 1925 
(Breznitz and Feldman 2010a).  

The principle of independence in European universities largely remained during this period with 
funded positions for the combined teaching and research role and the concept of tenure being a central 
tenet to this independence. That was until World War II (WWII) when academics were called upon to 
assist the war efforts, or as occurred in Nazi Germany, were often forced to leave or suffer persecution 
(Etzkowitz 2000). Following the war, this principle of independence only became stronger owing to 
the devastating impact of science on the war, with some countries going so far as to ban some 
university-business links (Laukkanen 2003). In European universities especially, this resistance to 
external influence and collaboration remains a strong principle even today (OECD 2007).  

In the US however, with science playing a crucial role in war effort e.g. Manhattan Project, the role of 
science and its ability to contribute to societal development, was firmly established. After the end of 
WWII, this resulted in a much greater focus on universities by policy makers and industrialists as a 
source of knowledge (Rosenberg and Nelson 1994). This was reflected in the increase in total 
academic research support by the US government from 30% in 1930 to 60% in the 1960s (Rosenberg 
and Nelson 1994), and a rapid development of basic research at universities. 

The period after the war saw a substantial increase of not only tertiary education using the western 
model; but also the amount of funded research taking place (Van Looy 2004). The ‘linear model’ of 
knowledge production and diffusion, whereby basic research was separated from technology 
development (Cohen et al. 2002), was the most prevalent model. As the funding in basic research 
increased, US universities were criticised because, whilst adept at creating technologies, they were not 
successful in making their research available to the private sector (US General Accounting Office 
1998) which weakened the competitiveness of American firms (Marshall 1985).  
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Despite this, applied and developmental research also remained significant (Van Looy 2004) 
especially in US land grant universities, which emphasised practical and technical relevance in their 
missions (Mowery and Nelson 2004). During this time, research collaboration was seen as a 
substantial contributor to Japan’s rapid technological advance during the 1970s and 80s which 
encouraged the establishment of public-private funded R&D collaboration joint-ventures in Europe 
and the US (Mowery 2011).  

Notwithstanding these difficulties, a world-wide realisation that universities could be important 
contributors to the economy developed during this period, particularly in this university’s contributing 
to product and service development through research. However, UBC was executed as a primarily 
research-focussed, one-directional and independent process although student mobility emerged to a 
greater extent. At the same time, despite this increasing recognition, there was little pressure on 
universities to do anything more than carrying out scientific research and providing scientific 
education. This is a principle encapsulated in the concept of the second generation university, 
whereby universities focused on education and pure science and gave no regard to research transfer or 
commercialisation as their task (Wissema 2009). 

 Movement towards the third generation university 2.4

Over the last 30 years, there has been a movement toward the ‘third generation university’, which 
embraces ‘know-how exploitation’ and regional economic development (Wissema 2009) as part of its 
‘third mission’. The third generation university is at the centre of a regional innovation cluster and 
helps develop and support innovation, entrepreneurship (Wissema 2009) and human capital, a 
scenario that intimately embraces UBC at its core. 

Firstly, commencing in the late 1970 to early 1980’s, particularly in the US around the time of the 
creation of the Bayh Dole Act, the development of technologies for transfer to business became a 
predominant focus for policy makers as a means of increasing this third contribution. In the wake of 
this, universities, especially in the US, began positioning themselves to increase third-party income 
through technology transfer (Breznitz and Feldman 2010a). The Bayh Dole Act was designed to 
facilitate the commercialisation of university science by awarding IP rights of publically-funded 
research to universities (Aldridge and Audretsch 2011). In terms of number of patents (300 in 1980 to 
3,700 in 1999 for US universities) and licenses to firms, particularly in high-technology industries 
such as computers, pharmaceuticals, agriculture, and biotechnology, there was a substantial increase 
(Siegel et al. 2003).  

Furthermore, the Bayh Dole Act also provided the conditions upon which academic entrepreneurship, 
in the form of new firm creation based upon academic knowledge (Bercovitz and Feldmann 2006), 
takes place. Despite this, the rate of start-ups from academic research in the US has been recently 
described as disappointing (Aldridge and Audretsch 2011)1.  

In Europe the transformation of the university to embrace the third mission, including UBC and 
entrepreneurship as key tenets, is a process that has been more consciously underway for the last 30 
years. In the 1980s-90s, with increasing calls for greater accountable of public funds, European 
universities were forced to compete for new and more competitive funding channels, which were 
designed to be more industry-oriented and addressing problems in society.  

There have been studies that compared US and European UBC development with the general 
consensus being that that collaboration between universities and businesses has been traditionally 
weaker in Europe than in the US (Prosser 1992, Rothaermel et al. 2007). European universities, 
particularly some institutions in Germany, Italy, Sweden, and the UK, have traditionally been rich 
sources of new discoveries including the development of technology, however have lagged behind in  
                                                      
 
 
1 although the same authors also state that relying on these figures based-upon TTO statistics, may lead to ‘systematic underestimation of 

commercialization and innovation emanating from university research’ (Aldridge and Audretsch 2011 p.1059) 
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Table 1: The three generations of university development 

 

technology transfer owing to differing legal systems (Gunasekara 2006). This has led to there being 
claims of there being a ‘European Paradox’, whereby ‘scientific and technological results are 
comparable, if not superior, to those of our principal partners, but’… ‘inferior in terms of 
transforming the results of technological research and skills into innovations and competitive 
advantages’ (European Commission 1995 p.5). 

An example of an exception to the European paradox has been Cambridge University and a principle 
known as the so-called ‘Cambridge phenomenon’ (Segal et al. 1985). Developing organically, the 
way in which research IP ownership was assigned was left to the discretion of its researchers, in effect 
giving the academic the ‘ownership’. This lack of restriction was said to be a key element in the 
Cambridge region growing to be one of the most successful regions in Europe (Kenney and Patton 
2012). Like MIT, this model helped to create a thriving innovation scene based upon informal 
professional networks and flexibility with how academics interact with the community (Saxenian 

Development 
stage 

First generation Second generation Third generation 

University 
‘mission’(s) 

1. Education 1. Education 
2. Research  

1. Education 
2. Research 
3. Contribution to economic 

development through active 
knowledge transfer 

Societal 
developmental 
status 

Farming/ agricultural  society 
and trading of commodities 

Rise of the industrial society 
and manufacturing exports 

Rise of the knowledge society 
and globalisation 

Social power and 
university funding 

Characterised by weak 
government and business and a 
strong church and monarch. 
Universities were a mix of 
self-, public- and monarch- 
funded 

Strong government, rise in 
business, weakening of church 
and monarch. There was a 
prominence of public funding 
and a commencement of 
private funding  

Strong government and 
business. Public (primary 
source in Europe) and 
increasingly private especially 
in emerging nations  

Provision of 
education 

Elitist in terms of their access 
to education 

Education became much more 
accessible to the mass market 

Mass access to education 
possible through remote 
distance learning enabled by 
the internet 

Execution of 
research 

Little, if any, research taking 
place 

Introduction of research into 
the gambit of universities 

Research an integral part of the 
university although there are 
fears for blue sky research in 
the face of decreased funding, 
and of the impartiality in 
research in light of increasing 
industrial financing. 

Execution of UBC Cooperation or interaction 
with business was low. The 
seeds for student mobility were 
sown, whereby graduates 
move into government and 
business 

Industrial age fostered 
cooperation between industry 
and universities, primarily 
cooperative R&D, especially 
after WWII. Universities as the 
seeds for economic 
development through research 
collaboration. Student mobility 
more prevalent, academic 
entrepreneurship emerging. 

Multi-actor and multi-
directional cooperation in 
many different forms of UBC. 
Universities as the seeds for 
economic development, and 
part of an open innovation 
regional ecosystem, through 
teaching, research, student 
mobility, entrepreneurship and 
other forms of knowledge 
transfer.  

Relationship with 
entrepreneurship 

Not associated with the 
university 

Isolated examples of academic 
entrepreneurship in the 19th 
century become increasingly 
prevalent leading up to, and 
following, the introduction of 
the Bayh Dole Act 

Entrepreneurship, involving 
both academics spin-outs and 
student start-ups, seen as an 
important component of how 
universities can impact society 
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1994). In 2001, a policy shift, and the encouragement of a business development approach to UBC in 
British universities, resulted in Cambridge University changing the designation of the IP right in order 
to conform to UK IP regulations. The result was that the IP was assigned to the university and to the 
academic only through a university edict. This move has been claimed to be impeding technology 
diffusion, particularly academic entrepreneurship at Cambridge University (Kenney and Patton 2012). 

The fact that each European nation has its own policies and practices, limits effective European 
approaches to UBC (Geuna and Nesta 2006). Cultural aversions and these policy differences have 
included legal prohibitions on academic engaging with industry as well as academic entrepreneurship 
(Owen-Smith, et al. 2002).  

A summary of the development of the university together with the development of UBC can be found 
in ‘Table 1’ above. The table describes the development of the university through the three 
generations, against (i) the university’s ‘mission’(s), (ii) the level of development of society, (iii) the 
relationship of the university, its funding, and the power of the state, (iv) the provision of education, 
(v) the execution of research (vi) the execution of UBC and finally, (vii) the relationship with 
entrepreneurship. In separating these elements, crucial insights into the evolution of the university, 
and its relation to UBC, become clearer. In particular, the link between the development of the society 
and the university is evident, with the development of the university moulding to the needs of society, 
an argument that can be made for the introduction of the ‘third mission’ in the movement of 
contemporary society to a knowledge civilisation. Furthermore, these needs are reflected in the source 
of university funding, as is the power of the funder over the university mission. 

The evolution of the university, with focus on UBC and entrepreneurship, can be observed through a 
different perspective, as demonstrated in Figure 1 below. Comparing the three generations of the 
university against the use of existing or new knowledge, as well as the practicality of that knowledge, 
helps to tease out a deeper understanding of how the university developed, and the nature of its 
development.  

With the first generation university responsible primarily for teaching, with existing knowledge as its 
source, it was not until the university developed a research capacity in the second generation 
university that it truly assumed the role as a knowledge source. By adding the active transfer of 
knowledge to the first two missions, whereby universities are more connected, cross-disciplinary and 
more integral players in their regions, the third generation university seeks to extract the greatest 
benefit for society from the ‘new knowledge’ contributed through research and a more connected 
curriculum. Additionally, the third generation university concept more wholly embraces the concept 
of entrepreneurship within universities. 

As described in Figure 1 below, the first generation universities were elitist institutes removed from 
the realities of the society in which they existed, which evolved slightly in the second generation as 
cases of interaction become more common, though still rate. The movement towards the third 
generation has witnessed a much more engaged and active interface between not only universities and 
business, but also more general alignment with the needs of society. Resultantly, the notion of the 
university being an ‘ivory tower’, whereby universities were independent from outside influence, 
increasingly eroded and in its place a new, more practically-oriented institution.  

With the focus of this dissertation being the European context, the following section will address 
more specifically how the primary and over-arching governing body for the development of European 
universities, the European Commission (EC), is fostering this movement of universities towards the 
third generation mode with particular focus on UBC and entrepreneurship as a means for developing 
a European knowledge society. 
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Figure 1:  The three generations of university development - newness and practicality of knowledge 

 

 European university policy with focus on UBC and entrepreneurship 2.5
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as the ‘Lambert Report’ (2003), ‘Innovation Report’ (2003) and ‘Wilson Review’ (2012) in the UK 
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Action Plan’ (2006), ‘A new partnership for the modernisation of universities: the EU Forum for 
University-Business Dialogue’ (2008), ‘Metrics for Knowledge Transfer from Public Research 
Organisations in Europe’ (2009), ‘A New Partnership For The Modernisation Of Universities: The 
EU Forum For University Business Dialogue’ (2009), and ‘Communication supporting growth and 
jobs – an agenda for the modernisation of Europe's higher education systems’ (2011). 

More recently, a ‘New Modernisation Higher Education Agenda’ (European Commission 2011, p.7) 
stresses “the potential of European higher education institutions to fulfil their role in society and 
contribute to Europe's prosperity remains underexploited”. Moreover, it describes how public and 
private employers, including in research intensive sectors, increasingly report mismatches and 
difficulties in finding the right people for their evolving needs.  

Some key initiatives of the EC, including the promotion and funding of UBC, have been crucial in 
addressing these issues. One such initiative created by the ‘Directorate General of Education and 
Culture’ has been the ‘University-Business Forum’ series, set up in 2008 to support and promote 
University Business partnership and collaboration in Higher Education. The University-Business 
Forum intended to facilitate exchange of good practice, to foster mutual learning and networking and 
to inspire further activities in the EU Member States. The forums built on a number of the themes set 
out in the 2006 Commission Communication on the Modernisation of Higher Education in Europe 
and the forum objectives and activities are now aligned with the Europe 2020 Strategy for Growth.  

The forums have led to a number of initiatives to address particular issues associated with UBC in the 
European context, including: ‘The EC/OECD Guiding Framework for Entrepreneurial Universities’ 
designed to address the lack of a common understanding of entrepreneurial universities, ‘The State of 
European University Business Cooperation’ a study commissioned by DG EAC in 2010 designed to 
overcome the lack of information on a European level in respect to UBC, and the Knowledge 
Alliances, structured partnerships bringing together businesses and universities to stimulate 
innovation in, and through, higher education.  

A further European initiative in the area of UBC has been the funding of Knowledge and Innovation 
Communities (KICs), with a special role in ensuring that there is a flow of knowledge from all sides 
of the knowledge triangle (education, research and innovation). The universities participating in the 
KICs are developing Master and PhD programmes and other KIC education activities, to equip 
students, researchers and teachers with skills for creativity, risk taking and entrepreneurial capacity. 
The EIT KICs are offering EIT-labelled degrees which will be characterised by entrepreneurial 
education, highly integrated learning-by-doing. 

Missing from this section, and a limitation of it, is an analysis of the differences in policy towards 
universities at a national and regional level. There are substantial differences between different 
European nations in the level of development of the different types of collaboration (Davey et al. 
2011), with policy measures specific to the different countries being a contributing factor towards the 
differences in the extent of UBC. These policy differences exist not only in the policies addressing IP, 
but also in respect to funding of universities and the permission for academics to cooperate with 
industry and academic mobility laws, amongst other policy measures.  

Owing to the amount and complexity of the differences in policy experienced between different 
European countries, as exemplified in the different policies towards IP coming from research, there is 
not enough space for a further discussion about these national differences and indeed, is not essential 
for addressing the objective of this dissertation. 

 Resistance to universities embracing UBC 2.6

Whilst it is not the intention of this contribution to debate the rights and wrongs of the role of the 
university in respect to UBC, it would be remiss of this introduction not to briefly state that there are 
some major objections to the ‘commercialisation’ of universities and the role of universities in 
(regional) economic development. Relating to the independence of the university from state and 
business, some of the major objections arise around whether it is desirable to have business influence 
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the curriculum (Gillis and McNally 2010, Barnett 2002) or the research agendas which leads to 
possible manipulation by industry (Krimsky 2003, Carayol 2003, Slaughter and Leslie 1997) as well 
as the concern that UBC shifts the focus of research and knowledge production away from societal 
interests towards industry interest (Ssebuwufu et al. 2012).  

Nevertheless, there is a real concern that there is an increased workload on academics and 
universities: the ‘third mission’ “interfering” with research and education, the first two missions, 
instead of the integration of the third into the other two (Chatterton and Goddard 2000). This 
interference could potentially decrease research productivity (Goldfarb 2008, Carayol 2003, Agrawal 
and Henderson 2002), the disclosure of research results (Nelson 2004, Carayol 2003, Blumenthal et 
al. 1996), and the ability to publish (Carayol 2003) or indeed too heavily influence the researcher’s 
choice of research topic (Cooper 2009, Mendoza 2007, Behrens and Gray 2001, Blumenthal et al. 
1986).  

There have also been authors that have question the net value of focussing on technology transfer 
(Kenney and Patton 2009) highlighting the skewed nature of licensing revenues with ‘a few big 
commercial successes generating large returns for a small number of universities’ with most 
technology transfer operation running at a loss (Breznitz and Feldman 2010a p.146). 

Furthermore, there are concerns raised about the exploitation of students (Slaughter et al. 2002) as 
well as concerns about the net return from knowledge transfer efforts considering the extensive 
resources that are now invested into UBC (Bozemann et al. 2012a, Sonnenwald 2007, Hagedoorn et 
al. 2000, Allen 1977).  

 Entrepreneurship as a form of UBC 2.7

The nature of entrepreneurial activities involving universities are captured in a number of studies and 
help to show that entrepreneurship has generally the same characteristics as other types of UBC, as 
explained in the following sections. 

University ventures involving either academics or students have a specific nature which cross-
pollination with different forms of collaboration. New ventures from universities generally commence 
as (i) ventures partly-owned by the university, as (ii) joint-ventures between the university and an 
external company, as (iii) start-up firms with university research contracts or as (iv) firms started by 
students involve research conducted at the university (Bercovitz and Feldman 2006), with many 
involving university researchers. Spin-outs, as joint venture companies, have been found to involve a 
high degree of cooperation between business, universities, venture capitalists and other financial 
intermediaries (Commonwealth of Australia 2001). 

Bercovitz and Feldman (2006) in their paper on ‘Entrepreneurial universities and technology transfer’ 
highlight the importance and nature of proximity when it comes to university spin-outs. They state 
that ‘entrepreneurship is a decidedly local phenomenon’ (p179) and describe that generally 
entrepreneurs remain close to the original source of competitive advantage. More specifically for 
university spin-outs, especially, the ties to the university generally remain as the university provides a 
source of skilled labour, specialised facilities and expertise (Bercovitz and Feldman 2006) and the 
new venture relies on the host for information, skills, network access and expertise from academia 
(Balázs 1996). 

Whether it be partly inspired by the interest in seeing practical use for their work, their interest in 
developing their knowledge, to generate income flows (D’Este and Perkmann 2011) or to supplement 
low salaries, academic entrepreneurship generally still occurs in symbiosis with a university 
department (Balázs 1996).  

A study of academic entrepreneurship in different European regions provides a firm justification as to 
why entrepreneurship involving universities is a form of UBC. The study by Jones-Evans (1998) 
revealed six ‘types’ of entrepreneurial academics. The ‘Contract Research’ and ‘Consultant’ 
academic entrepreneur collaborate with business in R&D, are described as the most common forms of 
academic entrepreneurship. In this scenario much of the income is funnelled back into future research 
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and investment in new equipment whilst also provides a source of income. ‘The Campus Company’ 
and ‘The Department-Led Spin-Off Entrepreneur’ involve the creation of a company however strictly 
as a commercialisation mechanism with most of the profits and benefits (including equipment) 
reinvested. They are usually campus, incubator or science-park-based enterprises heavily integrated 
into the research activities of the academic. The most ‘independent’ of the types is the ‘Individual 
Spin-Off Entrepreneur’, which is driven by private benefit, although it could be situated within the 
university precinct or surrounding business-type parks, whilst ‘The Medical Entrepreneur’ is a hybrid 
that involves specific teaching modules offered outside the university as well as other activities 
including research and supporting the career paths of academics. 

These six types provide an insight into the nature of the academic entrepreneur with only one of the 
six types, the ‘Individual Spin-Off Entrepreneur’, operating completely independently to the 
university. Many entrepreneurial ventures commenced by academics retain a connection, be it 
philosophical, research, human capital or proximity-related. In effect, this implies that once a research 
or technology is ‘commercialised’ through a spin-out, it retains, sometimes demands, a ‘collaborative’ 
relationship (albeit more complex), mirroring the interaction of a business in a collaborative 
relationship with a university.  

In this context, university spin-offs are associated with a bi-directional flow of knowledge if the 
university researcher remains at least partly assigned to the university but with a unidirectional if this 
is not the case. 

Similarly student entrepreneurship often involves substantial cooperation between the student or 
graduate, and the original university. Entrepreneurial businesses commenced by students during or 
subsequent to their university time, have a high association with the university environment.  

Some of the ways in which start-ups remain connected with the university during start-up include 
graduates taking part in entrepreneurship courses (Astebroa et al. 2012), faculty providing ideas for 
new ventures MBA, students accessing peer advice from their fellow students (Lerner and 
Malmendier 2012).  

Examples of the relationship of start-up and universities are becoming more plentiful. An example of 
this comes from the University Twente in the Netherlands, which supports student start-ups, as well as 
‘spin-ins’ from the local community, through a university-funded incubator, from university-
organised programmes, networks and events as well as support systems and mentors (Davey et al. 
2008b). A study on UT-Austin in the US found that the university plays a particularly important role 
in not only the formation of the start-up and spin out companies but also the development of them 
supporting them with consultancy and research expertise (Smilor, et al. 1990). 

An initiative from Stanford University provides a useful example of some of the many ways that 
student start-ups still cooperate with the university. The programme funds new ventures of graduates 
through a $3.6 million grant to StartX a non-profit start-up accelerator for Stanford-affiliated 
entrepreneurs, whilst being aligned with a well-developed alumni network and access to the expertise 
of professors (Gallagher 2013).  

With this background, it can be seen that entrepreneurship from universities involves a substantial 
blurring of the lines between a contract and collaborative research undertaken within the university, 
consulting projects which are considered to be the bridge between research and commercialisation 
projects (D'Este and Perkmann 2011), and spin-outs. In many cases, the use of a spin-out could 
simply be a means of reducing the burden of bureaucracy demanded within the university, or to 
increase personal income of the researcher (Balázs 1996). 

In addition, academic involvement in collaborations with companies (including joint research 
projects, contract research, consulting, etc.) was found to be more prevalent and widespread in the 
population of academic researchers as patenting or entrepreneurship (D'Este and Patel 2007 Perkmann 
and Walsh 2007). Furthermore, scientists in different faculties act entrepreneurially in different ways 
(Owen-Smith and Powell 2001), which means that by choosing a narrow version of entrepreneurship, 
members of certain faculties would be excluded or limited in undertaking ‘entrepreneurial activity’. 
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Furthermore, like UBC, entrepreneurship remains optional behaviour for both academics and students 
and therefore brings with it certain similar conditions. Entrepreneurial behaviour is executed in the 
university setting through spin-outs, start-ups, commercialisation of R&D collaboration, which all 
discretionary in nature (Perkmann et al. 2011), the willingness of the academic or student to act 
entrepreneurial is influenced to a greater degree by their environment. More precisely, their 
perception of how encouraging their environment is of entrepreneurial behaviour will be crucial to the 
commencement of entrepreneurial activity.  

Within the university, the organisational context (Fini et al. 2011, Tornatzky et al. 2002, Santoro and 
Gopalakrishnan 2000) and culture (Kenney and Goe 2004), including top-level commitment 
(Anderson et al. 2007), peer interest (Tartari et al. 2012), as well as the drivers and incentives in place 
(Yencken and Ralston 2005), have all been found to influence academic entrepreneurship. This is true 
also for the potential student entrepreneur. As a result, the environment or ‘ecosystem’ in place, as 
well as influence and need for collaborations to encourage entrepreneurial behaviour, become even 
more important and further justify the classification of entrepreneurship within universities as a form 
of UBC. 

 How entrepreneurship is framed in this dissertation 2.8

Entrepreneurship at universities is understood in this dissertation as all activities recognising, 
promoting, informing and supporting entrepreneurship that takes place within, or in association with, 
the university. It includes entrepreneurial behaviour executed by university stakeholders, primarily 
academics and students.  

The university’s role in entrepreneurship 

The university’s role in entrepreneurship includes developing entrepreneurial teaching and learning 
practices by providing entrepreneurial sensitisation, education and training (Lüthje and Franke 2002), 
engaging stakeholders inside and outside the university (Herrmann 2008), creating an enabling 
institutional environment (Herrmann 2008) and being a source of entrepreneurship in terms of new 
ventures (Gibb and Hannon 2006). Entrepreneurial behaviour in relation to the university can be 
undertaken primarily, and most obviously, by students and academics, whilst administrators also can 
play a role, seeking to manage the university in an entrepreneurial way (Gibb and Hannon 2006).  

Following Klofsten and Jones-Evans (2000), for academics entrepreneurship comprises ‘all 
commercialisation activities outside the normal university duties of basic research and teaching’ 
(Klofsten and Jones-Evans 2000 p.299). It includes the activities of contract research, consulting, 
testing as forms of supplemental income, commercial selling of products developed within the 
university external teaching as well as the creation of new firms as either spin-outs or start-ups. 

For students, the development of an entrepreneurial mentality could manifest itself through the 
creation of a new venture during their studies, immediately after or in the future, as an entrepreneurial 
employee inside a business (intrapreneurship) or in opening up future opportunities for the individual 
(Gibb 2006). 

The dissertation will explore the topic of entrepreneurship at universities more thoroughly. 
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3. Dissertation, aim, methodology and structure 

This section will detail an outline, aim, methodology and structure for the PhD dissertation. 

 Research aim, objectives and questions 3.1

The overall aim of the PhD is to analyse the development and influencing factors of entrepreneurship 
at universities within the broader context of university-business cooperation. The primary contribution 
of this dissertation is to provide a comprehensive explanation of how entrepreneurship is influenced 
with the university context.  

With this background, the overall research aim of the dissertation is:  

The analysis of the factors influencing the development of entrepreneurship in universities 
within the context of a broad understanding of University-Business Collaboration. 

To achieve the overall research aim the following sub-research questions will be addressed:  

1. Reviewing relevant literature  
(Dissertation Part A: Introduction) 

a. How did UBC emerge and evolve (in the context of the evolution of the university) and 
how does it relate to entrepreneurship at universities? 

2. Reviewing relevant literature  
(Dissertation Part B: Towards an understanding of University-Business Collaboration) 

a. What frameworks and processes characterise UBC? 

b. What defines and constitutes UBC (including the types that belong to it)? 

3. Analysing the factors that influence UBC with focus on entrepreneurship within the 
university 
(Dissertation Part C: Factors influencing University-Business Collaboration) 

a. What are the primary outcomes of UBC and which stakeholders receive them (with focus 
on entrepreneurship)? 

b. Which mechanisms within the university exist to support UBC (with focus on 
entrepreneurship)? 

4. Analysing the development of entrepreneurship within the context of UBC for university 
stakeholders: 
(Dissertation Part D: Factors influencing entrepreneurship as a type of UBC within 
universities) 

a. What role do universities play in entrepreneurship and which stakeholders are directly 
involved? 

b. Which factors influence academics to act entrepreneurially? How does the broader UBC 
environment influence this entrepreneurial behaviour? 

c. Which factors influence students to act entrepreneurially? 

d. What is the influence of country development on student entrepreneurial interest within 
universities? 
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 Research design 3.2

In order to achieve the research objectives, the PhD research will include the three different research 
approaches exploratory, descriptive and causal/explanatory research as described in the diagram 
below. The research objective of the PhD seeks an encompassing understanding of a broad and 
complex area which has not yet been fully described, that area being UBC, whist pursuing a specific 
and narrow topic of entrepreneurship within universities.  

In this scenario, a multi-purpose design will be utilised to fully explain entrepreneurship within the 
context of the UBC environment. This is because the dissertation seeks to (i) establish an 
understanding of the boundaries of the environment involved, usually achieved through exploratory 
research, (ii) describe the variables involved usually achieved through descriptive research, but then 
also (iii) understand the relationship between variables through causal research (Ghauri et al. 1995). 

Exploratory research, most useful in the preliminary and uncertain early stage of a research project 
(Philips and Pugh 1987, Webb 1992, Ghauri et al. 1995), will be undertaken to investigate the still 
rather unknown and complex phenomena of interaction of universities and the private sector. 
Particularly valuable for the exploration of new concepts and their interrelationships, as well as the in-
depth understanding of situations, behaviours or activities, this exploratory investigation is crucial for 
the validity of findings derived from a quantitative survey executed for the purposes of either 
descriptive or causal research. The exploratory research will be undertaken using a secondary 
research method, enabling the author to better understand complex issues such as the cultural 
interactions between universities and industry in depth and detail, as well as through qualitative 
research, to determine mechanisms supporting UBC.  

In the dissertation, a broader concept than existed in literature of collaboration between universities 
and business was desired in order to more fully describe UBC and encapsulate entrepreneurship. With 
literature primarily focussed on three types of collaboration (Hughes 2006) and few sources 
recognising the broad group of stakeholders benefitting from UBC, it was necessary to undertake 
exploratory research in order to establish this in the introduction of the dissertation. Furthermore, in 
order to develop a thorough understanding of the influencing factors and outcomes of 
entrepreneurship at universities, within the context of UBC, meant that an exploratory research 
design was necessary. This is described in Parts A, B and C as well as in the dissertation sections 
linking these papers. 

Descriptive research will be used to determine characteristics and frequencies of the interaction 
phenomena found in the exploratory research, and will be based upon a cross-sectional sample of 
data from two major studies. The objective of these studies is to describe factors influencing 
entrepreneurship within the university environment, as it relates to key university stakeholders. The 
descriptive research encompasses Parts C & D. 

However, while descriptive research can be used to predict associations between variables, it is not 
suitable to explain data patterns (Webb 1992). For this reason the dissertation will also be causal in its 
approach. The causal/explanatory research will follow the exploratory and descriptive approaches to 
verify predictions on causal relationships present in the data gathered (Ali 1998). It was believed by 
the PhD candidate that the factors influencing entrepreneurship within universities related to the 
broader concept of UBC. However until this point, this relationship has not been established in 
literature. To investigate this, a causal research design was executed in the third publication to 
determine factors affecting entrepreneurial behaviour in academics. Furthermore, the factors that 
influenced student motivation for entrepreneurship were established in Part D of this dissertation. 
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 Conceptual structure 3.3

The PhD dissertation will begin with an introduction to the dissertation in Part A which describes the 
evolution of the university and the accompanying development of UBC. This is followed by a 
description of the dissertation aim, methodology and structure. 

Part B provides a basis of understanding for UBC including entrepreneurship within universities. 
This section describes the overlapping conceptual frameworks and processes related to UBC, teasing 
out their influence using stakeholder theory. This is followed by a comprehensive analysis of the 
types of cooperation that are associated with UBC. This part will therefore build a framework and 
basis of understanding for UBC with focus on entrepreneurship, establishing entrepreneurship within 
a broad vision of UBC. 

Within Part C, publication 1 describes the outputs, outcomes and impacts resulting from UBC, for 
both direct and indirect stakeholders, with a section focussing on the results from entrepreneurship at 
universities more specifically. Publication 2, the first empirical paper will then focus on the 
university, describing the role and mechanisms supporting UBC within the university context, with a 
section focussing more specifically on supporting mechanisms for entrepreneurship at universities. 

The focus of Part D will be to establish the connection between entrepreneurship and the wider topic 
of UBC to gain a better understanding of entrepreneurship within universities. More specifically it 
will explore how entrepreneurship in universities (within this broader UBC context) is influenced with 
focus on two specific stakeholder groups. Publication 3 takes an academic stakeholder perspective on 
academic entrepreneurship, so as to establish the link between entrepreneurship and UBC and explore 
factors influencing entrepreneurial activities at universities. Subsequently, the factors affecting the 
interest of students for entrepreneurship will be explored in publications 4 and 5.  

Through the execution of two theoretical papers and sections coming from literature, a qualitative 
study and two major quantitative studies involving academic and student stakeholders, the dissertation 
takes the perspective of the university before shifting the focus to two of the university’s stakeholders, 
academics and students, the source of entrepreneurial activity coming from universities. This is 
depicted in the following diagram, Figure 2. 

Figure 2: Thesis structure (Part 1 & 2) 

 

 Thesis overview 3.4

The following table provides an overview of the entire dissertation. 
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1. Introduction 

Whilst the notion of technology transfer involving universities has been long-standing and generally 
understood as ‘the transfer of the results of research from universities to the commercial sector’ 
(Bremer 1999 p.2), the concept of a more collaborative association between universities and business 
is still developing in literature, though with an increasing amount of studies focussed on the topic 
(Barbolla and Corredera 2009, Gulbrandsen et al. 2011, Perkmann et al. 2011). Partly for this reason, 
there is still a lack of clarity as to what exactly constitutes UBC and how it relates to other concepts 
(Plewa et al. 2012) such as technology and knowledge transfer, the entrepreneurial university, open 
innovation, regional innovation systems and academic entrepreneurship.  

Furthermore, the emerging literature until now has primarily focussed on a more narrow definition or 
understanding of UBC, closer to the definition of technology transfer above as well as collaborative 
research and university-originated spin-outs as a form of commercialised research at the expense of 
the differentiated role of universities (Hughes 2006). Moreover, technology transfer literature has 
primarily focussed on a unilateral flow of knowledge (Plewa and Quester 2007), whereas modern 
cooperation follows the open innovation paradigm of being multilateral amongst a diverse network of 
actors (Van der Sijde 2012). The final knowledge gap which this section aims to address is to address 
the heavy focus on US literature and subject matter on the topic of UBC at the expense of a European 
perspective (Teixeira and Mota 2012).  

For the purposes of this section, the overriding intention was to ensure that all literature addressing the 
topic of the paper was identified, with a priority given to the literature with the greatest relevance to 
the research questions. A factor driving the selection of this methodology was the limited amount of 
work that directly addressed the topic in its entirety with the topic of UBC bridging different areas of 
research. Whilst literature provided some valuable information, with the role of UBC in economic 
development being increasingly recognised at the policy level, the most comprehensive literature 
addressing the topic is found in government reports or policy-related research (Australian Research 
Council 2001, Beesley 2003, Turpin et al. 1999). Despite this, many of the articles chosen were able to 
provide key information appropriate for this study. This discussion is expanded on later in the 
dissertation, specifically in 5.3 ‘A broader perspective of UBC is needed’ of Part B. 

The following section aims to address these knowledge gaps. 

2. Conceptual frameworks related to UBC (strategic/macro-level) 

Over the last 30 years, in response to the increased attention from governments and scholars alike 
about the role of the university (Gibb and Hannon 2006, Smith and Langslow 1988, Maskell and 
Robinson 2002), a number of conceptual frameworks have emerged involving the university. These 
frameworks have not just been developed to discuss the role of the university, but also to address the 
role the university plays in a broader system phenomenon, at a strategic, macro level. These 
frameworks conceptualise ‘the role of the research university within the innovation processes of 
knowledge-based economies’ (Mowery and Sampat 2006 p.7) from different stakeholder perspectives 
(supported by Boardman 2009), and with different types of interactions between these stakeholders.  

These conceptual frameworks, (known from here on as ‘UBC-related conceptual frameworks’) have 
inspired streams of literature addressing the role of the university including entrepreneurial university 
(Etzkowitz 1983), regional innovation systems (Lundvall and Johnson 1994), the triple helix 
(Etzkowitz and Leydesdorff 1995), entrepreneurial university (OECD 1997) and open innovation 
(Chesbrough 2003). All of these concepts have cooperation between university and business as a 
central, or at least important component, but rather look at the role of the university from different 
perspectives.  

Through the emergence of these concepts, the lens of UBC and the role of the university has been 
widened to recognise a broader range of ways in which universities can contribute to societies to 
create a ‘modern view’ of the university role (Azagra-Caro 2007). Topics such as entrepreneurship 
(Etzkowitz et al. 2001) governance (Goldstein and Glaser 2012), lifelong learning (European 
Commission 2009), curriculum development and delivery (European Commission 2009a) and the 
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mobility of academics (Kitagawa and Lightowler 2013) and students (Lamichhane and Nath Sharma 
2010) are increasingly being recognised as important parts of the university’s three missions.  

With this as a background, there has been increased attention on this ‘third mission’ from theorists 
with the role of the university (OECD 2002, Etzkowitz and Leydesdorf 2000) and its societal and 
economic contribution, with the topic of cooperation between universities and business (Perkmann et 
al. 2011, Barbolla and Corredera 2009) increasingly researched. It must be noted, that in many cases, 
the UBC-related conceptual framework was well established in practise before the concept was given 
a name in literature. 

In summarising the development timeline of these conceptual frameworks, ‘Table 3’ below outlines 
the author(s) most prominently recognised for the development of the framework. 

Table 3: Conceptual frameworks related to UBC and their founding in literature 

Date Primary source / publication(s) Conceptual frameworks 
1982 Freeman, C., Technological infrastructure and international 

competitiveness 
Regional Innovation Systems 

1983 Etzkowitz, H., Entrepreneurial Scientists and Entrepreneurial 
Universities 

Entrepreneurial universities 

1988 Lundvall B-Å., Innovation as an interactive process: From user-
producer interaction to the national innovation systems 

Regional Innovation Systems 

1995 Etzkowitz, H., Leydesdorff, L. A., ‘Universities and the global 
knowledge economy: a triple helix of university-industry-
government relations.’ 

Triple helix 

1996 Kellogg Commission, Kellogg Commission on the Future of 
State and Land-Grant Universities 

Engaged university 

1997 OECD, National Systems of Innovation Engaged university 

2003 Chesbrough, H., Open Innovation: The new imperative for 
creating and profiting from technology 

Open innovation 

 

A number of authors have discussed similarities and differences between some of these frameworks 
(see Caniëls and Van den Bosch 2011, Mowery and Sampat 2006, Gunasekara 2006) with other 
authors recognising the potential for substantial overlap in these concepts (Plewa et al. 2013, 
Ssebuwufu et al. 2012, Mowery and Sampat 2006). However as yet, there has not been a review of all 
of these conceptual frameworks simultaneously, one of the contributions of this section.  

In addressing this gap, this section provides a discussion about this broader role of universities in 
society bringing in to focus the ‘dispute’ between, or overlap of, these different conceptual 
frameworks as they relate to UBC and entrepreneurship. The primary goal of this section then is to 
provide clarity in relation to these related topics in respect to UBC and entrepreneurship at 
universities. It does so by disentangling the concepts from one another by comparing them using 
stakeholder theory as a base, as well as the type UBC-related conceptual frameworks’, number of 
collaboration types, the direction of knowledge flow and by describing the origins and focus of the 
concepts. 

The importance of these frameworks to UBC and entrepreneurship at universities cannot be 
understated as they directly influence the understanding and execution of actions in the UBC space. 
For this reason, the clarification of these concepts and the discussion of their overlapping and 
differentiation are crucial for understanding and framing UBC and entrepreneurship at universities. 
The use of stakeholder theory as a key element in disentangling the concepts, demands a brief 
explanation before the concepts will be reviewed. 
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 Stakeholder theory and its relation to UBC 2.1

Central to describing the different frameworks in relation to UBC is the acknowledgement of 
stakeholders involved and impacted by UBC. Originally arising from the Stanford Research Institute, 
the origin of stakeholder theory has been attributed to Freeman (1984) and supplements resource-
based (theory) view, the market-based view and system theory of organisations. In recognising that 
stakeholders are crucial to the performance of the organisation, the theory identifies and models the 
stakeholders of an organisation as well as seeks to prescribe management actions and methods in the 
management of stakeholders as a key source of an organisation’s performance (Steurer 2006). In this 
sense, the theory effectively answers the questions: ‘who matters to the organisation?’ and ‘what are 
their interests’ and suggest that managers should make decisions that take account of the interests of 
all the stakeholders in an organisation (Jensen 2010).  

Stakeholder theory has ‘evolved from a corporate-centric perspective into a more comprehensive 
theory of the business–society interface’ (Steurer 2006 p.56). It has progressed from the management 
science into a theory addressing ‘the overall stakeholder relationship as a multifaceted, multi-
objective, complex phenomenon’ (Harrison and Freeman 1999 p.483), making it useful for analysing 
the dynamic nature of knowledge flow and UBC. Furthermore, stakeholder theory is now widely 
accepted and adopted (Elias et al. 2002) to use diverse areas of study, including marketing, where 
stakeholder theory has been used to measure stakeholder satisfaction (Kotler 2003) and value 
(Polonsky, Suchard and Scott 1999). Stakeholder theory has also been used in managing change 
(Hussain and Hafeez 2008), in handling crises (Ulmer 2001) and more specifically relating to research 
on new product and service development by McQuartes et al. (1998) whilst, Elias et al. (2002) 
recognise the process nature of stakeholder theory and apply the theory to managing research and 
development (R&D). These topics heavily overlap with UBC and suggest the theory’s usability in 
analysing UBC. 

In stakeholder theory, the stakeholder has been defined as ‘any group or individual who can effect or 
be affected by the achievement of the firm’s objectives’ (Freeman 1984) although subsequently the 
theory has been recognised for use in the achievement of ‘the common good’ in addition to the firms’ 
objectives (Argandona 1998).  

A characteristic of stakeholder theory is the relational aspect between stakeholders with disparate 
interests, with ‘the overall stakeholder relationship as a multifaceted, multi-objective, complex 
phenomenon’ (Harrison and Freeman 1999 p.483). With its roots in sociology, stakeholder theory 
suggests that if we adopt as a unit of analysis the relationships between a business and its stakeholder 
(those affecting it or affected by it) then there is a great opportunity to address the issues facing firms 
effectively.  

In situations whereby a complex array of stakeholders, both directly and indirectly involved, interacts 
to create outcomes, the relational nature of stakeholder and their needs and requirements becomes 
even more important. The mapping of interactions, power, legitimacy and urgency of these 
stakeholders, as well as their underlying interests and motivations, becomes essential in engaging 
stakeholders under these circumstances. Stakeholder theory helps to reduce the complexity of complex 
interactions of stakeholders by developing contingency strategies that identify and prioritise 
stakeholder interests (Abd Karim et al. 2007). 

Stakeholder theory offers substantial potential for use in UBC and entrepreneurship involving 
universities for a number of reasons. 

Steurer (2006) nominates three different perspectives of stakeholder theory which address business–
society relations: (i) corporate, (ii) stakeholder, and (iii) the conceptual perspectives. The literature on 
open innovation applies a ‘corporate’ perspective; the entrepreneurial university applies a university 
(‘stakeholder’) lens to cooperation and regional innovation systems looks at cooperation from more of 
a societal (‘conceptual’) perspective. In their description of the triple-helix of government, business 
and university, Etzkowitz and Leyersdorf (1999, 2000) use a ‘conceptual’ (birds-eye) stakeholder 
perspective in describing the benefits for society from their interaction, cooperation and integration, 
however do not focus directly on outcomes and impacts for stakeholders, instead for society.  



 

23 

Many of the UBC outcome and impact studies have focussed on outcomes and impacts from one of 
the stakeholders’ perspective: Perkmann et al. (2011) on the firm (‘corporate’) perspective; D’Este and 
Perkmann (2010) and Perkmann et al. (2012) on the academic (‘stakeholder’) perspective. In 
literature, whilst implied in many studies, there are no known studies that focus in depth on UBC 
outputs, outcomes and impacts from ‘the conceptual perspective’, whilst identifying benefits for all 
UBC stakeholders. Benneworth and Jongbloed (2010) did however apply stakeholder theory to 
universities to identify the complex range of stakeholders involved in ‘university business’, including 
those who may gain or lose from the university’s activities and performance. 

The complex nature of UBC and entrepreneurship (Markman et al. 2005), and the complexity of the 
systems and networks that underpin them (Goddard and Chatterton 1999), call for a sophisticated 
theoretical and operational tool to ensure successful understanding and management. With both UBC 
and entrepreneurship becoming increasingly complex, stakeholder theory offers such a framework. 

Moreover the discretionary nature of both UBC and entrepreneurship necessitates a deeper 
understanding of the motivations and objectives of the stakeholder groups. With UBC being optional 
behaviour for academics (D’Este and Perkmann 2011) and entrepreneurship being driven by 
opportunity and necessity as measured in the Global Entrepreneurship Monitor (GEM) surveys 
(Reynolds et al. 2002), the stakeholder interests and motivation become even more relevant. 

With this as a background, the conceptual frameworks named above will now be discussed in relation 
to UBC.  

 Regional Innovation System  2.2

The literature on the regional innovation system (RIS) is a derivative of national innovation system 
literature and inspired by the work of Freeman (1987), Lundvall (1988, 1992), and Nelson (1993) It 
grew out of the need to better explain how innovation systems operate and develop at a supra-national, 
national or sub-national level (Gunasekara 2006) in order to affect the creation, development, and 
diffusion of innovations (Mowery et al. 2004). Since its inception, the RIS literature has continued to 
grow in part owing to its convenient alignment with governmental policy levels (supranational, 
national, regional, local) as well as the growing importance of the regional specialisation, including 
region clusters, networks and tacit knowledge transfer (Gunasekara 2006) and the growing recognition 
of regional innovation value chains (Chatterton and Goddard 2000).  

The concept of the RIS was the first system that meaningfully brought the university to the table in 
discussions about regional economic development and placed the university in a more prominent role 
(Gunasekara 2006), although the state and industry still were still the primary institutional bodies 
(Etzkowitz 2002, Etzkowitz and Leydesdorff 1999). There is some evidence that RIS has played a role 
on inspiring the development of the triple helix and engaged universities concepts (Caniëls and Van 
den Bosch 2011), with these two frameworks focussing more heavily on the role of universities in an 
innovation system. 

With inspiration from successful regions such as Silicon Valley and Route 128 in the US, and 
Cambridge in the UK, RIS takes the perspective that global competitiveness is an issue most-
understandably addressed at a regional level (Laukkanen 2003). At the centre of discussions around 
RIS is the principal of proximity (Abramo et al. 2012) and its importance in building a regional 
capability over institutional innovation.  

RIS has been described as “a collective order based on micro-constitutional regulation conditioned by 
trust, reliability, exchange and cooperative interaction” within a demarcated geographical area (Cooke 
and Morgan 1998 p.15). The focus of RIS literature has changed away from localised individuals and 
organisations and shifted the focus to regional networks and systems (Gunasekara 2006) and 
developers of human capital, knowledge and technology fused with users (Boucher et al. 2003, Keane 
and Allison 1999).  

The RIS system is comprised of a synergetic and efficient virtuous cycle of learning, value creation 
and improvement with contributions from actors, networks, and intermediaries or facilitators (Caniëls 
and Van den Bosch 2011). Literature recognises a number of key capitals that comprise a RIS, 
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including the presence of network/social capital spatial agglomeration of actors, most commonly in a 
geographical space, (complementary) industry; relevant contiguous capital human and economic 
capital; strategic capital through an associative governance administration; and cultural capital 
through the development of cultural norms of openness which involve mutual benefit, trust and 
cooperation (Cooke 2002, Morgan 1997, Lundvall and Johnson 1994).  

Whilst the prevailing perspective is of the region, there are varied actors in the RIS including 
companies (large, medium, small) as suppliers and producers, universities, research institutions, 
intermediaries and governing actors (Caniëls and Van den Bosch 2011). According to the literature, 
the university can contribute to regional development through its first and second mission: research 
(including commercialisation of the research) and education (including lifelong learning and 
training/education designed with business). Likewise, the university contributes through its third 
mission, by having active collaboration, in many different forms, with regional (public/private) actors. 
This is particularly true of its relations business, with focus on commercialisation of R&D, 
entrepreneurship, governance and shared facilities and equipment, occurring predominantly at the 
regional level (Caniëls and Van den Bosch 2011).  

In this sense, RIS envisages a more-holistic set of regional interactions with universities interactions 
with regional business as a central, but not sole, tenet, through a broad set of cooperation mechanism. 
Moreover, when compared to the entrepreneurial university, RIS has a greater focus on the way in 
which universities can provide regional impact through governance and lifelong learning / teaching 
cooperation. Furthermore, it has a lesser focus on a university’s entrepreneurship impact through the 
commercialisation of university technology and knowledge. 

RIS are complex environments, having multiple players in networks with a range of skills, 
competencies and experiences, with an intricate set of relationships and roles in the process of 
knowledge generation, diffusion and valorisation (Van Looy et al. 2004). In a well-functioning RIS, 
the university is but one, albeit important, actor and their relationship with business across the three 
missions crucial for future economic progress. From a stakeholder theory perspective, the RIS 
framework outlines the desired roles of each of the players in a functioning RIS and their connections. 
However, without exploring the interests of each of the stakeholder groups, the model falls short both 
theoretically in applying the stakeholder theory, and practically in having a deep understanding of 
direct and indirect stakeholder interests for proper stakeholder management. 

 Triple helix 2.3

Grounded in the historic development of US universities, the triple helix of government, university 
and business was first mentioned by Etzkowitz and Leydesdorff (1995) as the predominant way to 
foster innovation and economic progress (D’Este and Perkmann 2011). The concept grew out of the 
need to describe the emerging contextual framework in which universities operated with government 
and business to create value and the emergence of this new entrepreneurial role being assumed by 
universities within an increasingly non-linear and interactive innovation process (Etzkowitz and 
Leydesdorff 2000). 

Prior to the development of the triple helix framework, the government was seen to have primacy as 
first initiator of research and regulator of the ‘rules of the game’, industry responsible for transfer and 
commercialisation of knowledge and university as a source of knowledge and developer of human 
capital through education (Etzkowitz et al. 2000). The three actors operated in isolation and interacted 
across strongly defended boundaries, with universities, and therefore UBC, generally seen as 
subservient to, and separated from, government-industry relations (Dzisah and Etzkowitz 2008). The 
triple helix has been important in reframing the importance of universities and its success and growth 
in use can be attributed to its success in providing a clear structure for these stakeholder relationships, 
in the new knowledge economy. 

The triple-helix proposed a ‘new position of the university’, one in which it has an expanded and at 
least equal footing with government and industry in creating and leading the knowledge society, with 
public–private relationships playing a primary role in improving national wellbeing (Abramo et al. 
2012). The university’s role was moved beyond the traditional roles of research and teaching, with a 
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‘third mission’ consisting of commercialisation of research competencies, capacities and results most 
commonly with business (Clark 1998, Shane 2004) with an increased focus on university and 
academic entrepreneurship through spin-out companies (Etzkowitz et al. 2000), much in the image of 
the entrepreneurial university.  

In terms of the relationships between the three actors, the triple helix suggest a blurring of the 
boundaries of the traditional roles of the triple helix actors with each taking the role of the other and 
operating in a ‘hybrid, recursive and cross-institutional nature of relations’ (Gunasekara 2006 p.141) 
during the innovation and industrial policy-making processes. It hypothesises a non-linear interactive 
approach to innovation in which interactions between universities, industry and government lead to 
innovation processes that involve benefits for all actors (Caniëls and Van den Bosch 2011). Sharing of 
roles, knowledge, resources and infrastructure and equipment multiplication of resources and capital 
formation projects (Etzkowitz 2002b) between the three actors is a further aspect of the triple helix.  

However, most of the triple helix literature has focused on ‘economic’ (or ‘hard’) and formal UBC 
forms such as research collaboration, entrepreneurship and commercialisation (Plewa et al. 2006) with 
limited focus on cooperation in a broader range of (‘soft’) less-formal cooperation activities including 
mobility, governance and lifelong learning, although it is implied.  

A key strength of the triple-helix is its clear communication of stakeholders involved in producing 
innovation, simply captured in the following: ‘The nation that fosters an infrastructure of linkages 
among and between firms, universities and government gains competitive advance through quicker 
information diffusion and product deployment’ (US Council on Competitiveness 1998). From a 
stakeholder perspective, whilst it identifies the traditional and new roles of the various stakeholders, it 
lacks an operative standpoint of how these roles should be assumed by different players. 

 Open innovation 2.4

The concept of open innovation first came to prominence in ‘Open Innovation: The New Imperative 
for Creating and Profiting from Technology’ by Henry Chesbrough in 2003. He observed the growing 
phenomenon in innovation strategies of a number of large high technology industries (Chesbrough and 
Kardon Crowther 2006) although a number of other authors had also previously identified the 
importance of external sources of innovation (see Rosenberg and Steinmueller 1988).  

In the 1990’s, companies increasingly found themselves competing on a global playing field facing 
steadily shorter products/service life cycles (Cooper 1993), and continually changing customer needs 
(Gummesson 2002, Santoro and Chakrabarti 2002) whilst on the business side, there was ever-
increasing complexity of industrial activities (Frizelle and Richards 2002). As a result of this 
intensification of the competitive landscape (Siguaw et al. 2003) there was considerable pressure on 
firms to look outside their own organisations for support giving rise to more open innovation channel. 
In the new knowledge economy, creating innovative new products and services, whilst reducing or 
maintain costs (Philbin 2008), is one of the most important drivers in creating and maintaining 
competitive advantage (Tucker 2002), generating opportunities for universities, a benefit of open 
innovation (Rothaermel et al. 2007).  

This movement has been further facilitated by the passage of the Bayh Dole Act and similar changes 
to laws affecting commercialisation of public research, a rise in venture capital a rise in the number 
and mobility of scientists and engineers, the greater prevalence of universities transferring knowledge 
and important breakthroughs in ‘platform’ technologies such as nanotechnology that are cross-
institutional (Rothaermel et al. 2007).  

Open innovation proposes a process of innovation that is open, rather than closed (Chesbrough and 
Kardon Crowther 2006), incorporating ‘external ideas as well as internal ideas, and internal and 
external pathways to market’ (Chesbrough 2003 pXXIV) which involves interaction between different 
actors (Caniëls and Van den Bosch 2011). It looks at the process of converting research, knowledge 
and technology inputs into economic value and competitive advantage, like the RIS concept, however, 
is primarily taken from the perspective of the business.  
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Open innovation is seen as especially relevant for firms to improve current business as well as achieve 
longer term growth targets by producing more radical innovation, usually involving partners in 
emerging technologies (Chesbrough and Kardon Crowther 2006). The acceptance of the open 
innovation paradigm parallels with a move away from the linear model of innovation, a one-
directional process which starts with research and ends with commercialisation, to a non-lineal 
(Douthwaite et al. 2002, Clark 1995, Kline and Rosenberg 1986, Von Hippel 1976), iterative process 
involving multiple stakeholders.  

With companies having been forced to open their research and innovation processes (Chesbrough 
2003), R&D collaboration, alliances and partnerships with universities have been increasingly 
embraced as a means for improving innovation (Autio 1997). Nowadays, dynamic ‘systems of 
innovation’ exist, which involve complex collaborations amongst research groups across national 
borders, who combine their research efforts (OECD 2003). Other open-innovation research-related 
cooperation between university and business takes place through the sharing of complementary 
resources/capabilities, through knowledge-sharing routines (Dyer and Singh 1998) as well as cost-
sharing (Ziss 1994), and through complementary knowledge acquisition (Brockhoff et al. 1991). 

In the open innovation model the major stakeholders are chiefly businesses as well as markets 
(customers, suppliers, competition and investors) governmental organisations, research organisations 
(universities and research institutes) and intermediaries (consultants, technology centres, conferences, 
and press articles) (Hauschildt and Salomo 2007). From this perspective it can be seen that the 
importance of the role of universities in the direct creation of ‘ideas’ is lesser, as is the focus on UBC, 
compared to the other concepts presented previously. Whilst rarely explicitly addressed generally in 
open innovation literature, universities have a substantial role in educating and developing the human 
capital that research, create, develop and manage the ideas (League of European Universities 2006, 
Schartinger et al. 2002). 

With the potential for greater impact from universities, especially in cooperation with business, there 
has been more recently renewed interest in innovation-oriented university–industry linkages 
(Gulbrandsen et al. 2011, Perkmann et al. 2011) with focus on research collaboration and technology, 
cooperative R&D as well as in knowledge commercialisation (Commonwealth of Australia 2001).  

With open innovation primarily taking the perspective of industry, the framework embraces 
sustainable profit-making as the overriding objective, potentially leaving the interests or motivations 
of publicly owned and funded organisations, such as research institutions and universities, neglected. 
As a result, without a proper consideration of all stakeholders, whereby all interests, motivations and 
power are considered, open innovation initiatives may serve to increase the divide between the 
suppliers of new knowledge, and those that seek to utilise it. 

 Entrepreneurial universities  2.5

The concept of the entrepreneurial universities was first published by Henry Etzkowitz in 1983 in a 
paper reviewing the growing prevalence of academics commercialising their research in the wake of 
the Bayh Dole Act. The term was used to describe universities that had become critical to regional 
development (Woollard et al. 2007), and has been subsequently used by policy makers, academics and 
practitioners to describe those universities succeeding in their ‘third mission’ (Clark 1998, Lambert 
2003) or the capitalisation of knowledge. Perhaps unsurprisingly given the commonality of the author 
of both concepts, the entrepreneurial university closely aligns with the triple helix concept. The 
entrepreneurial university framework describes the role of the university within the context of the 
triple helix. 

In the 1990s, mirroring the growth in recognition of entrepreneurship as its vital role in economic 
development (Gibb and Hannon 2006, Van Looy et al. 2004), the entrepreneurial university 
conceptual framework grew in prominence (UNISO 2002-4, Burton Clark 1998, 2004). The concept 
takes the perspective of the university and its central role in policy for building competitiveness of a 
society with specific focus on entrepreneurship (or enterprise) (Rothaermel et al. 2007). It addresses 
the need to provide individuals with their own entrepreneurial capabilities, as well as to design 
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organisations that will support entrepreneurial behaviour to ensure capability to adapt and thrive in 
rapidly changing environments (Gibb and Hannon 2006).  

Academics, business, government and ‘society’ are closely tied to the entrepreneurial university 
concept though the university remains the overriding focus. The historical importance of the 
entrepreneurial university concept is that it facilitated a change in the way in which universities 
viewed themselves, from research-focused ‘ivory towers’ (Etzkowitz et al. 2000), to a more prominent 
role in contributing to society including the activities considered to be part of that role (Gibb and 
Hannon 2006). The role of the entrepreneurial university is executed through the movement of the 
university from being solely responsible to the political system, wherein universities are autonomous 
and responsible to society. Instead, universities move to the political/economic sphere whereby 
universities are responsible to society and business, are expected to become more accountable to 
business interests and to become self-sustainable through the commercialisation of their knowledge 
(Goldstein 2008). 

The entrepreneurial university framework embraces the notion of a university becoming self-
sustainable through commercialising its knowledge for profit (Goldstein 2008) and having a culture of 
entrepreneurship (Gibb et al. 2012). The entrepreneurial university concept is executed through the 
mastery of a number of entrepreneurial areas: (i) the development of entrepreneurial academics with a 
institutionalisation of the creation of spin-out companies which provides local income and 
employment (Van Looy et al. 2004); (ii) the creation of ‘economically-relevant research’ (Etzkowitz 
2001); (iii) academic-industry linkages embraced by academics (Rothaermel et al. 2007, Van Looy et 
al. 2004, Etzkowitz 2001); and (iv) more intense development and commercialisation of new 
technologies (Van Looy et al. 2004); (v) entrepreneurial education to students and/or academics 
(Herrmann 2008); and (vi) internationalisation and external stakeholder engagement (Gibb and 
Hannon 2006).  

Literature on the entrepreneurial university recognises the importance of UBC by elevating the 
importance of cooperative R&D, commercialisation of R&D, and entrepreneurial new spin-offs 
however it also includes innovative approaches to the execution of teaching as well as research 
(Etzkowitz et al. 2000) stakeholder engagement (Gibb 2012) and new institutional forms (Gibb 2012), 
though these forms are not as prominent.  

The measure of the success of a true entrepreneurial university is said to be in the extent to which the 
university can connect with the broader market of society and business (Ortmans 2010) whilst 
maintaining the quality of research and teaching, and not perceiving it as a significant threat to 
academic values (Clark 2004). Essentially, the entrepreneurial university is assessed against how 
successful it is in integrating into a regional innovation chain and its ability to create value for 
stakeholders (Storm 2008). For this reason, consideration of stakeholder theory, and the actors directly 
and indirectly contributing to, and benefiting from, the entrepreneurial university, can improve its 
understanding and development. Furthermore, with this perspective the complex relationships between 
these stakeholders can be better constructed and managed. 

 Engaged university 2.6

The engaged university literature focuses on the university’s engaged, responsive and developmental 
role in meeting the needs of society and contributing to economic development in a ‘learning’ region 
(Gunasekara 2006). The origin of the term is not absolutely clear with the concept being traced back to 
the last half of the nineteenth century in the US with the land-grant universities (Goldstein 2008). The 
principles of the concept were developed in a series of commissions organised by the US National 
Association of State Universities and Land Grant Colleges in the 1990s, the expression first promoted 
by the OECD (OECD 1997), whilst Goddard and Chatterton, and Ernest Boyle, ex-Director of the 
Carnegie Foundation, have also been given some credit for the concept’s development. The engaged 
university most closely aligns with the RIS view of economic advancement, with the engaged 
university being the role designated for the university in the RIS. 

The concept was established with the aim to better prepare universities to meet societal needs and 
economic conditions. It has grown because it provides universities with a framework and resources for 
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regionally-connected execution of the university’s third mission, with focus on teaching and research, 
although academic entrepreneurship is said to be a key element (Caniëls and Van den Bosch 2011). In 
identifying that universities have a role in regional social, political and cultural life, Goddard (1997) 
identifies the impact that universities can have on lifelong learning, community development and 
integration of the region in the international society. 

Unlike in the triple helix concept, the engaged university does not concern itself with the university’s 
influence relative to government and business. Instead it focusses on the constant need to exchange 
knowledge between regional actors, and the university role in this system (Gunasekara 2006) is a 
balance between a driving and supporting actor in its region. For this reason, it more closely aligns 
itself with the RIS literature. Furthermore it acknowledges that in a constantly changing world, there is 
a need to develop an exchange of knowledge, competencies and information as well as technologies to 
promote regional competitiveness. Within this, universities are seen to have a leading, active and 
initiating role in regional development (Caniëls and Van den Bosch 2011).  

The concept embraces a regionally-connected execution of the university’s first two missions which 
requires a longer-term vision, relationship-building, interaction and understanding between regional 
actors, as a means for executing its ‘third mission’ (Caniëls and Van den Bosch 2011). It also favours 
a more regional focus for the execution of the third mission, with particular reference to academic 
entrepreneurship, rather than actions that generate a more rapid financial return on investment but may 
not provide benefits to all stakeholders (Gunasekara 2006), a criticism of the triple helix and 
entrepreneurial university concepts.  

For this reason UBC is not the prime focus of the engaged university, rather it is one of a number of 
cooperation forms between stakeholders that occur. Despite this, the understanding of what constitutes 
collaboration between university and business (and other regional actors) is actually broader and more 
holistic in comparison to the entrepreneurial university, which is more economically focussed through 
commercialisation of research and creation of new enterprise (Goldstein 2008, Gunasekara 2006). 
Indeed it is how the engaged university concept views knowledge, which provides a further point of 
differentiation. The engaged university concept sees knowledge more as a ‘public good’, whilst the 
entrepreneurial university framework views ‘knowledge as a commodity’ for use in university 
revenue raising (Goldstein 2008)2.  

In a review of the characteristics of engaged university, Ramaley (2005) identified nine characteristics 
which highlight the community focus of the engaged university including: civic engagement 
recognised at a strategic level, the university engages the community in continuous and purposeful 
ways, a curriculum that engages students in community concerns, the university considers the 
community in its actions, appropriate mechanisms are in place to promote, reward and support 
community development, a culture of engagement exists with individual empowerment, 
interdisciplinary work, visibility of engagement internally and externally, evaluation of engagement 
efforts. The nine characteristics provide principles for defining as engaged university. 

The successful execution of the engaged university concept involves resources and knowledge of a 
university, partnered with the public and private spheres. It does this in order to enhance scholarship, 
research, improve curriculum development and delivery, improve employability, prepare educated and 
engaged graduates, strengthen civic and democratic values as well as address societal issues, improve 
social cohesion and contribute to the public good (CIC Committee on Engagement 2005). 

From all the different frameworks described, the engaged university framework considers most 
thoroughly the needs of stakeholders within the education and humans resource development value 
chains. 

 

                                                      
 
 
2 Although, taking the view that knowledge is a ‘public good’ has been found to result in a slower diffusion of knowledge and lower rates of 

technological adoption (Litan et al. 2007). 
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 Framework summary 2.7

The aforementioned UBC-related conceptual frameworks discuss economic development and 
processes of knowledge-based economies, including the creation and usage of new knowledge and 
technologies and the development of competent human capital. All conceptual frameworks perceive 
universities to have a varying degree of influence depending on the perspective, with two specifically 
focussed on the university and its role. Essentially then, all are looking at the same phenomenon from 
different stakeholder perspectives and with different views on the role of the university within them. 
Resultantly, whether theoretically or operationally, it is important to understand the framework from 
which the role of the university is viewed, because each sees the role of the university, slightly 
differently. 

Furthermore, and potentially as a result, each views the role of the university in UBC and 
entrepreneurship in a different way, or with a different focus. The types of collaboration, which will be 
more thoroughly addressed in section 4, that each framework embraces therefore become a 
differentiating factor between the frameworks. This clarity enriches not only the understanding of each 
of the frameworks, but also their contribution to theory and the university role.  

Critically, all frameworks adopt the unilateral exchange embodied in the third generation university, 
embracing the concept of knowledge transfer and exchange, rather than solely a unidirectional 
transfer. 

Owing to the valuable contribution of these conceptual frameworks in literature and their contribution 
to the aims of this dissertation, at times during the dissertation these frameworks will underpin the 
theoretical discussion of the respective sections and papers. 

A summary of the different frameworks related to the UBC and entrepreneurship involving 
universities can be found in the following table. 

 



 

30
 

Ta
bl

e 
4:

 T
he

 e
vo

lu
tio

n 
of

 th
e 

un
iv

er
si

ty
 a

nd
 th

e 
co

nc
ep

tu
al

 fr
am

ew
or

ks
 

Co
nc

ep
t 

Pe
rs

pe
ct

iv
e 

Pr
im

ar
y 

st
ak

eh
ol

de
r 

pe
rs

pe
ct

iv
e 

St
ak

eh
ol

de
rs

 
in

vo
lv

ed
 

Pr
in

ci
pa

l t
yp

es
 o

f c
oo

pe
ra

tio
n 

D
ire

ct
io

n 
of

 
th

e 
co

op
er

at
io

n 
Re

gi
on

al
 

in
no

va
tio

n 
sy

st
em

 

Ta
ke

s t
he

 p
er

sp
ec

tiv
e 

of
 th

e 
re

gi
on

 to
 e

xp
la

in
 h

ow
 a

n 
in

no
va

tio
n 

sy
st

em
 e

xi
st

s w
ith

in
 a

 re
gi

on
al

 c
on

te
xt

 
in

vo
lv

in
g 

m
ul

tip
le

 a
ct

or
s /

 n
et

w
or

ks
. A

 c
ru

ci
al

 
co

m
po

ne
nt

 in
 R

IS
 is

 th
e 

un
iv

er
si

ty
, w

ith
 th

e 
ro

le
 o

f 
re

gi
on

al
 sy

st
em

 b
ui

ld
er

s a
nd

 re
gi

on
al

 in
no

va
tiv

en
es

s. 
En

tre
pr

en
eu

rs
hi

p 
at

 th
e 

un
iv

er
si

ty
 is

 a
 si

gn
ifi

ca
nt

, p
ar

t 
of

 h
ow

 th
e 

un
iv

er
si

ty
 c

on
tri

bu
te

s t
o 

th
e 

re
gi

on
 

R
eg

io
n 

M
ul

tip
le

 a
ct

or
s 

an
d 

ne
tw

or
ks

 
(1

0)
 C

ol
la

bo
ra

tio
n 

in
 R

&
D

, 
co

m
m

er
ci

al
is

at
io

n,
 

en
tre

pr
en

eu
rs

hi
p,

 g
ov

er
na

nc
e,

 
st

ud
en

t m
ob

ili
ty

, a
ca

de
m

ic
 

m
ob

ili
ty

, L
LL

, c
ur

ric
ul

um
 

de
ve

lo
pm

en
t a

nd
 d

el
iv

er
y,

 
re

so
ur

ce
 sh

ar
in

g,
 sp

on
so

rs
hi

p 

M
ul

ti-
di

re
ct

io
na

l 
ex

ch
an

ge
  

Tr
ip

le
 h

el
ix

 
 

Ta
ke

s a
 ‘b

ird
s-

ey
e 

pe
rs

pe
ct

iv
e 

of
 th

e 
re

la
tio

ns
 b

et
w

ee
n 

go
ve

rn
m

en
t, 

bu
si

ne
ss

 a
nd

 u
ni

ve
rs

iti
es

 a
nd

 th
ei

r 
re

la
tio

ns
hi

p 
as

 h
yb

rid
, r

e c
ur

si
ve

 a
nd

 c
ro

ss
-in

st
itu

tio
na

l. 
It 

po
in

ts
 to

 th
e 

un
de

ru
til

is
ed

 c
ap

ac
ity

 o
f u

ni
ve

rs
iti

es
 to

 
co

nt
rib

ut
e 

to
 re

gi
on

al
 in

no
va

tio
n 

an
d 

al
ig

ns
 w

ith
 th

e 
co

nc
ep

t o
f t

he
 e

nt
re

pr
en

eu
ria

l u
ni

ve
rs

ity
.  P

la
ce

s 
un

iv
er

si
ty

 e
nt

re
pr

en
eu

rs
hi

p 
as

 a
 c

en
tra

l p
ar

t o
f t

he
 

fr
am

ew
or

k 

So
ci

et
y 

G
ov

er
nm

en
t, 

bu
si

ne
ss

, 
un

iv
er

si
ty

 

(3
) C

ol
la

bo
ra

tio
n 

in
 R

&
D

, 
co

m
m

er
ci

al
is

at
io

n,
 

en
tre

pr
en

eu
rs

hi
p  

M
ul

ti-
di

re
ct

io
na

l 
ex

ch
an

ge
 

O
pe

n 
in

no
va

tio
n  

Ta
ke

s t
he

 p
er

sp
ec

tiv
e 

of
 th

e 
bu

si
ne

ss
 to

 e
xp

la
in

 th
e 

su
pp

ly
/v

al
ue

-c
ha

in
 o

f b
us

in
es

s a
nd

 h
ow

 n
ew

 p
ro

du
ct

s 
an

d 
se

rv
ic

es
 a

re
 c

re
at

ed
. I

n 
th

is
 se

ns
e,

 c
oo

pe
ra

tio
n 

w
ith

 
un

iv
er

si
ty

 is
 b

ut
 o

ne
 o

f m
ul

tip
le

 st
ak

eh
ol

de
r r

el
at

io
ns

. 

B
us

in
es

s 
B

us
in

es
s (

la
rg

e,
 

sm
al

l),
 

em
pl

oy
ee

s, 
su

pp
lie

rs
, 

sc
ie

nt
ifi

c 
or

ga
ni

sa
tio

ns
 

(2
) C

ol
la

bo
ra

tio
n 

in
 R

&
D

, 
co

m
m

er
ci

al
is

at
io

n  
M

ul
ti-

di
re

ct
io

na
l 

ex
ch

an
ge

 

En
tr

ep
re

ne
ur

ia
l 

un
iv

er
sit

y  
 

Th
e 

en
tre

pr
en

eu
ria

l u
ni

ve
rs

ity
 c

on
ce

pt
ua

l f
ra

m
ew

or
k 

em
br

ac
es

 th
e 

no
tio

n 
of

 a
 u

ni
ve

rs
ity

 b
ec

om
in

g 
se

lf -
su

st
ai

na
bl

e 
an

d 
ha

vi
ng

 a
 c

ul
tu

re
 o

f e
nt

re
pr

en
eu

rs
hi

p.
 

Th
e 

fr
am

ew
or

k  
ou

tli
ne

s t
he

 u
ni

ve
rs

ity
 ro

le
 a

s b
ei

ng
 

en
tre

pr
en

eu
ria

l, 
w

ith
 e

nt
re

pr
en

eu
ria

l a
ct

iv
ity

 a
 c

or
e 

U
ni

ve
rs

ity
 

G
ov

er
nm

en
t, 

un
iv

er
si

ty
 (f

oc
us

 
on

 a
ca

de
m

ic
s, 

st
ud

en
ts

), 
bu

si
ne

ss
  

(3
) C

ol
la

bo
ra

tio
n 

in
 R

&
D

, 
C

om
m

er
ci

al
is

at
io

n,
 

En
tre

pr
en

eu
rs

hi
p 

M
ul

ti-
di

re
ct

io
na

l 
ex

ch
an

ge
 



 

31
 

Co
nc

ep
t 

Pe
rs

pe
ct

iv
e 

Pr
im

ar
y 

st
ak

eh
ol

de
r 

pe
rs

pe
ct

iv
e 

St
ak

eh
ol

de
rs

 
in

vo
lv

ed
 

Pr
in

ci
pa

l t
yp

es
 o

f c
oo

pe
ra

tio
n 

D
ire

ct
io

n 
of

 
th

e 
co

op
er

at
io

n 
el

em
en

ts
. T

he
 fr

am
ew

or
k 

(f
ro

m
 th

e 
pe

rs
pe

ct
iv

e 
of

 th
e 

un
iv

er
si

ty
) a

lig
ns

 w
ith

 th
e 

tri
pl

e 
he

lix
 fr

am
ew

or
k 

(r
eg

io
na

l p
er

sp
ec

tiv
e)

 
En

ga
ge

d 
un

iv
er

sit
y 

 

Ta
ke

s t
he

 p
er

sp
ec

tiv
e 

of
 th

e 
un

iv
er

si
ty

 a
nd

 it
s a

ct
iv

e 
ro

le
 in

 th
e 

re
gi

on
al

 d
ev

el
op

m
en

t. 
In

 th
is

 w
ay

, i
t 

ou
tli

ne
s h

ow
 th

e 
un

iv
er

si
ty

 c
on

tri
bu

te
s t

o 
re

gi
on

al
 

ob
je

ct
iv

es
 in

 a
 h

ol
is

tic
 w

ay
, m

or
e 

br
oa

dl
y 

th
an

 th
ro

ug
h 

co
op

er
at

io
n 

w
ith

 b
us

in
es

s o
r t

hr
ou

gh
 e

nt
re

pr
en

eu
ria

l 
ac

tiv
ity

. T
he

 fr
am

ew
or

k 
(f

ro
m

 th
e 

pe
rs

pe
ct

iv
e 

of
 th

e 
un

iv
er

si
ty

) a
lig

ns
 w

ith
 R

IS
 fr

am
ew

or
k 

(r
eg

io
na

l 
pe

rs
pe

ct
iv

e)
 

U
ni

ve
rs

ity
 

G
ov

er
nm

en
t, 

un
iv

er
si

ty
, 

bu
si

ne
ss

,  
so

ci
et

y/
co

m
m

un
it

y 
ac

to
rs

 

(1
0)

 C
ol

la
bo

ra
tio

n 
in

 R
&

D
, 

co
m

m
er

ci
al

is
at

io
n,

 
en

tre
pr

en
eu

rs
hi

p,
 g

ov
er

na
nc

e,
 

st
ud

en
t m

ob
ili

ty
, a

ca
de

m
ic

 
m

ob
ili

ty
, L

LL
, c

ur
ric

ul
um

 
de

ve
lo

pm
en

t a
nd

 d
el

iv
er

y,
 

re
so

ur
ce

 sh
ar

in
g,

 sp
on

so
rs

hi
p 

M
ul

ti-
di

re
ct

io
na

l 
ex

ch
an

ge
 



 

32 

3. Conceptual processes related to UBC (operational/micro-level) 

Having addressed concepts relevant to the university and UBC at the strategic or macro level, the 
frameworks and processes more specifically related to UBC at an operational level will now be 
described. In describing how universities contribute more specifically to society, a number of 
conceptual processes have been established including technology transfer, knowledge transfer, 
valorisation and entrepreneurship (related to universities). These processes try to capture the way in 
which objects of value, such as knowledge, capabilities or technologies, are transmitted or exchanged 
across organisational boundaries. A description of these processes provides valuable and specific 
insights in the way that universities contribute to society through the three missions, but more 
specifically to this dissertation, through UBC and entrepreneurship. 

In an evolutionary sense, technology transfer was the first of these processes to be recognised in 
literature following WWII. The concept of knowledge transfer received greater recognition in the 
1990s, before knowledge exchange became a more accepted term in the 2000s. Valorisation is the 
most modern concept (see sections below for further information). This shift in focus by literature and 
practitioners from technology transfer to valorisation mirrors the shift from mode 1 knowledge 
production, a linear model of technology and knowledge transfer, to mode 2 processes, which are 
‘characterised by nonlinearity, trans-disciplinarily and co-production by heterogeneous groups’ built 
through exchange (Swan et al. 2010 p.1311, Gibbons et al. 1994). Despite this movement, and the 
fact that most technology transfer operations do not break even (Breznitz and Feldman 2010a), 
technology transfer literature, focussed on commercialisation of research, still dominates (Salter and 
Martin 2001). 

For all this coverage, there are few studies which capture the differences between these concepts in a 
structured way. For this reason, the following section will aim to tease out these differences and build 
a base ontology as a means of clarification. 

 Technology transfer  3.1

The concept of industrial innovation, a process of firstly basic and then applied research being 
developed and commercialised, was first introduced by Vannevar Bush’s report ‘Science—The 
Endless Frontier’ in 1945. Since that time, the concept of technology transfer has been further 
developed by a number of authors including Gibbons and Johnston (1975), Kline and Rosenberg 
(1986) and Von Hippel (1976). 

Increased research funding following WWII, primarily aimed at economic growth (Cohen et al. 
2002), created the seed-bed for the period up until the 1980s, whereby science-business partnerships, 
based upon the unilateral principle of technology transfer, became the norm (Van Looy et al. 2004). 
This growth in technology creation and transfer was driven by the notion that innovation was essential 
for economic growth and that innovation was driven by basic research, with the most appropriate 
focus for this type of research being universities (Mowery and Sampat 2006). Following the Bayh 
Dole Act, in the early 1980s there was a much greater proliferation of research commercialisation in 
the one-directional mode of technology transfer (Kenney Patton 2012), usually in the form of the 
creation of licensing agreements, joint ventures, partnerships, or spin-out companies (Holi et al. 
2008).  

Technology transfer has been defined as ‘the process whereby inventions or IP from academic 
research is licensed or conveyed through use rights to industry’ (AUTM 1998 p.3) and typically 
coming from universities (Holi et al. 2008). One of the original tenets of technology transfer was the 
concept that the modality of transfer was primarily one-directional, from public research to industry, 
and that research was independent of commercialisation (Cohen et al. 2002), moving the innovation 
from the point of creation to the point of operation (Guerin 1999). Using public funds, the university 
would assume ownership of the research and earn income through the sale of rights to business 
(Kenney Patton 2012). It was accepted that research was a driver on technological development and in 
generating economic development (Lucas 1988, Grossman and Helpman 1994, Romer 1994, Aghion 
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and Howitt 1995) and that primarily the principle player in public research was a university (Cohen et 
al. 2002). In capturing this flow, Fujisue (1998) technology is created in the university (public 
knowledge, basic research) and moves to industry (private, applied) either through a high tech venture 
(basic, private) a national initiative (public, applied), or directly from university to industry in the 
form of licensing. 

Traditionally, technology transfer has been identified as the movement of ‘know-how, technical 
knowledge, or technology from one organisation to another’ (Bozeman 2000 p.629). Technology 
transfer has been expressed in literature through a limited number of variables: the number of 
invention disclosures made, the number of patents applied for, the number of patents granted, 
enhancing a process, the number of technology licensing agreements with private companies, the 
number of start-up companies per year that are established around technologies coming from 
university research, and the total value of technology licensing fees earned by the university per year 
(Breznitz and Feldman 2010a, Markman et al. 2004, Rogers 2002, Luger and Goldstein 1997). In 
literature, technology transfer is primarily focussed on only two types of UBC: the collaboration in, 
and commercialisation of, research. 

The primary actors in the technology transfer involve the university, as the technology supplier; 
industry, as the technology customer (Cohen et al. 2002); and the government providing the legal 
framework for ‘transactions’ between the two. For this reason, TTOs have been a key feature of 
technology transfer, primarily since the creation of the Bayh Dole Act in the US (Kenney Patton 
2012). 

 Knowledge transfer  3.2

Theory on knowledge transfer in respect to universities and business began emerging in the early 
1980’s with Teece’s article ‘The Market for Know-How and the Efficient International Transfer of 
Technology’ (1981) and became a focus for practitioners within universities during the 1990’s. At this 
time, knowledge transfer through technology and was a process by which research messages were 
‘pushed’ by the producers of research to the users of research (Lavis et al. 2003b). 

Literature in knowledge transfer recognises a number of key principles. It can occur ‘between 
individuals, from individuals to explicit sources, from individuals to groups, between groups, across 
groups, and from the groups to the organisation’ (Karlsen and Gottschalk 2003 p.113). The 
knowledge transferred or exchanged can be internal or external to the source organisation (Bou-Llusar 
and Segarra-Cipres 2006) and moves across the boundaries created by specialised knowledge domains 
(Carlile and Rebentisch 2003). It often involves high amounts of tacit knowledge movement with a 
high reliance on social interactions (Nonaka and Takeuchi 1995) with the resulting knowledge being 
applied to develop new ideas or enhance the existing ideas (Liyanage et al. 2009) to enhance material, 
human, social and environmental well-being. Knowledge is often embodied in theory and principles 
which help understanding between cause and effect, is transferred through non tangible forms and its 
precise impact is more amorphous and difficult to measure (Landry et al. 2007). 

Whilst many authors use technology and knowledge transfer synonymously, often with the same 
meaning, the difference between the two has been recognised in a number of publications. Arvanitis et 
al. (2008) perceive that technology and knowledge transfer are essentially the same concepts and the 
difference is only in the material being transferred; knowledge being more tacit and technology more 
explicit. Others see that technology transfer is one part of a broader knowledge transfer system, with 
technology transfer referring to a more limited set of activities than knowledge transfer (European 
Commission 2009a, Harmann 2007).  

Related to knowledge transfer is the process of knowledge exchange, a concept that has also been 
cited in literature. Generally the concepts of knowledge transfer and knowledge exchange are used 
interchangeably when referring to an interactive interchange of knowledge between research users 
and researcher producers (Kiefer et al. 2005). In respect to stakeholders specifically involved in 
knowledge transfer involving science, generally literature acknowledges knowledge producers as 
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including universities and research institutions and knowledge receivers as business, government or 
the community (PhillipsKPA 2006). However some authors still view knowledge transfer as one 
directional, as the word ‘transfer’ implies, and only use the term ‘knowledge exchange’ to capture a 
more modern understanding of the ‘transaction’. Knowledge exchange has emerged as a term that 
captures the growing evidence that the successful uptake of knowledge requires more than one-way 
communication, instead requiring genuine interaction among researchers, decision makers, and other 
stakeholders (Lavis et al. 2003b). 

The range of activities considered to create knowledge transfer is broader than the activities that 
create technology transfer, which is premised on how knowledge is understood. If one takes the 
understanding that knowledge is both explicitly and tacitly exchanged, it can be said that knowledge 
transfer must involve research, but also from a range of different scholarly and academic activities 
(Harmann 2007). For this reason, the types of activities that are recognised to facilitate knowledge 
transfer show that knowledge comes from a more expansive range of cooperation types, involving a 
greater number of stakeholders than simply university and business. Some of the activities named 
include hiring graduates, publications, conferences and seminars, consultancy, contract and 
collaborative R&D (Technopolis 2012). 

 Valorisation 3.3

Valorisation3 is an emerging concept that is grounded in capturing the full spectrum of value 
conversation coming from universities, particularly those forms of value creation coming from the so-
called HASS disciplines, Humanities, Arts and Social Sciences (Benneworth and Jongbloed 2010). 
Reflecting its growing prominence, the concept of valorisation (in Dutch ‘valorisatie’) is recognised 
in Dutch law. In addition to teaching and research, universities are required to deliver on the ‘third 
mission’ to provide service to the community. In this context, ‘society’ is a primary stakeholder of 
valorisation, referring to the utilisation of scientific knowledge in practice and how knowledge from 
universities should add value beyond the scientific domain (Benneworth and Jongbloed 2010). 

Both valorisation and commercialisation are transfer processes, creating value from knowledge and 
are used synonymously (see Wubben et al. 2005). However literature recognises a clear difference in 
that commercialisation is more focussed on creating commercial benefits or outcomes from scientific 
knowledge (Slaughter and Leslie 1997), whereas valorisation makes knowledge more broadly 
accessible for societal stakeholders (Benneworth and Jongbloed 2010). Compared to the concept of 
innovation, valorisation is considered to be broader because innovation relates to bringing something 
successfully to market, whereas valorisation includes the often long lasting chain of processes that 
starts with first thoughts (Van Geenhuizen 2010). 

Capturing a greater amount of intangible and tacit forms of knowledge, inevitably knowledge 
valorisation is more difficult to manage, to measure, is more costly, is more indirect and requires 
specific strategies and processes (Teece 2000). Recognised more broadly as making ‘the results from 
academic research available or more easily accessible in order to increase the chances of others—
outside academia—making use of it’ (Benneworth and Jongbloed 2010 p.568), valorisation also 
recognises co-production of knowledge with non-academic groups, and thereby, the importance of a 
valorisation system whereby tacit knowledge through interactions can more easily flow (Van 
Geenhuizen 2010).  

In this context, some important factors found to support knowledge valorisation include the regional 
nature of valorisation including the size and nature of firms in the region, the size of the business 
ecosystem to develop economies of scale and scope and a critical mass above which growth starts to 
                                                      
 
 
3 The concept of ‘vinculation’, a Spanish word used in UBC and university-community settings, seems to closely align with the notion of 
valorisation. The word itself is of Latin origin, vinculum, which according to the Oxford Dictionary means ‘a bond or tie’ and implies the 
interaction or relationship the university has with a stakeholder or community. 
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develop as a self-propelling mechanism, the size and quality of research institutions as well as 
communicating externally that attractiveness of the valorisation system to attract further players (Van 
Geenhuizen 2010). 

Valorisation differs to knowledge transfer in literature in respect to the directness and active nature of 
the transfer/exchange. The limited literature available on valorisation is less specific about how, what 
and to whom knowledge is transmitted through valorisation and is less specific and tangible in respect 
to whether it is simply finding ways to make scientific knowledge more accessible, or it is a more 
organised form of transfer/exchange. The directional flow is not necessarily nominated, with 
valorisation requiring a domain and the hierarchy of knowledge creator and knowledge customer 
having less emphasis, rather valorisation is the result of interaction whereby knowledge is exchanged 
to create benefit.  

A final word about valorisation is that a clear benefit is the notion of moving away from 
‘commercialisation’ and knowledge transfer for profit, towards the utilitarian notion of creating social 
benefit from knowledge. Furthermore, its broad nature in terms of what describes it and how it is 
created both creates opportunities and also disadvantages in its use. 

4. UBC terminology and types  

This section reviews the literature to identify, quantify and qualify the different expressions (‘terms’) 
that are synonymous with UBC, to more precisely frame the discussion around the topic. The primary 
goal of this section is to provide this clarity around UBC terms, the important elements in framing 
UBC as well as providing a definition of UBC. 

Despite having its practical origins in the 1800’s, particularly in the US, the topic of UBC first 
emerged as a separate field of research in the last 30 years (Gulbrandsen et al. 2011) with the amount 
of interest and literature that has been dedicated to the topic growing rapidly especially in the last 
years (Barbolla and Corredera 2009, Gulbrandsen et al. 2011, Perkmann et al. 2011).  

More recently, literature has focussed on UBC to a greater extent, but has still tended to focus on 
technology transfer, focused on one-way transactional, rather than relational exchanges (Plewa and 
Quester 2007), with calls to look beyond these technology transfer indicators of how universities 
enrich their environment (Bercovitz and Feldmann 2006). 

Despite this growth, there has been an inconsistency in the use of terms and the understanding of what 
constitutes UBC. This has resulted from there being many overlapping conceptual frameworks (Plewa 
et al. 2013) and the complexity of the UBC literature itself, which addressed topics from policy, 
managerial, organisational and stakeholder perspectives (Harmann 2011). 

Owing to this and other gaps and limitations, Gulbrandsen et al. (2011) calls for a comprehensive 
analysis of this field of research as a means for its further development. 

 A review of terms synonymous with UBC  4.1

To gain a better insight into the term UBC, its definitions, its development and its usage, a two-step 
bibliometric analysis was conducted.  

In a first step, a systematic review of relevant business, management and education databases, 
including Elsevier and Springer and Science Direct, was performed to identify appellations used 
interchangeably in literature with cooperation between university and business. In total 1081 articles 
were considered.   
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Relevant results were reviewed and analysed revealing 11 expressions including: 

1. University-Industry Linkages 
2. University-Industry Cooperation 
3. University-Industry Relationship 
4. University-Industry Relations 
5. University-Industry Interaction 
6. University-Industry Collaboration 
7. University-Business Relations 
8. Academia-Industry Cooperation 
9. University-Industry Interaction 
10. University-Business Cooperation 
11. Business-University Collaboration. 

In a second step the authors employed the ‘Web of Knowledge/Web of Science’ to analyse the 
analysis. To provide an adequate timespan for measuring the increasing use UBC related appellations, 
the ten-year period 2003 to 2012 was chosen. The analysis involved measurement of the overall sum 
of times the term was cited as well as the average citation per term as can be seen in ‘Table 5: Term 
citations’. Each separate analysis per term consisted of the publication title, the authors and the 
journal. All sources were cross-checked to avoid duplicates.  

Table 5: Term citations 

  

Total 
publicat

ions 

Total 
cita-
tions 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

University Industry Interaction 3 9 1 1 0 2 0 2 0 1 1 1 
University-Industry Linkages 22 331 8 7 12 20 26 30 48 71 71 38 
University-Industry Cooperation 27 66 2 3 2 4 6 10 10 16 10 3 
University-Industry Interaction 43 340 11 7 15 21 34 39 51 62 69 31 
University-Industry Collaboration 72 316 10 14 12 12 18 39 24 48 85 54 
University-Industry Relationships 49 475 30 13 28 22 46 45 53 81 97 60 
University-Industry Relations 45 936 31 41 57 68 100 113 114 150 154 108 
Academia-Industry Cooperation 17 15 1 2 3 2 0 1 0 3 3 0 
University-Business Cooperation 6 0 0 0 0 0 0 0 0 0 0 0 
Business-University Collaboration 6 1 0 0 0 0 0 0 0 1 0 0 

94 88 129 151 230 279 300 433 490 295 
 

The results in the above table display clearly that ‘industry’ is clearly the most commonly used 
expression for private organisations and ‘university’ is the most common on the academic side. The 
table shows that in terms of both publications and citations, ‘relationships’ / ‘relations’ are the most 
commonly used terms when describing dealings between university and business with 94 publications 
and 1391 collective citations. The next most used terms are ‘cooperation’ / ‘collaboration’ with 99 
publications and 382 citations followed by ‘linkages’ with 22 publications and 331 ‘citations’ and 
‘interaction’ the least used appellation. In literature, ‘academia’ or ‘business’4 are seldom used to 
describe the dealings. This is displayed visually in ‘Figure 3: UB dealings citations in literature 
(accumulated)’ below. 
  

                                                      
 
 
4 Despite the findings that ’industry’ is far more utilised than ‘business’ in cooperation with universities, owing to the 
definitions of ‘industry’ and ‘business’ established later in the thesis (see 4.2.1), this dissertation stays with ‘business’ when 
referring to cooperation between university and business/industry. 
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Figure 3: UB dealings citations in literature (accumulated) 

 
Accumulatively, the bibliographic analysis determines that, despite a lower total in 2012 explained by 
not having a full year’s data captured5, the dealings between university and business are increasingly 
being researched and cited in literature. This indicates that, like the prevalence of UBC itself, research 
into the phenomenon is increasing. 

 Definitions associated with UBC 4.2

Table 6 provides an overview of the different terms that are used to describe and study UBC. As it 
appears, all terms are seemingly used interchangeably. However in order to provide clarity, a review 
of the different ways UBC was addressed in these selected publications was undertaken, resulting in 
the identification of four key ambiguities: (i) ‘industry’ and ‘business’, (ii) ‘university’ and other 
terms, (iii) the scale of cooperation, (iv) development of relations.  

In order to provide the necessary clarity for UBC, and the suitability and use of the various terms, the 
definition and use of these words needs to be explored. For this reason a combination of accepted 
word definitions from the Oxford Dictionary and literature will be used as well as supplementing 
these two sources at times with policy reports to provide an operational perspective. What can be 
observed is that the original use of the word (dictionary meaning) is sometimes different to how it is 
being used, and misused, in literature. 

‘Industry’ and ‘business’ 

The first inconsistency found was in the use of ‘industry’ and ‘business’, with the term industry being 
the dominant form used in journal articles, as was demonstrated in high representation of industry in 
the bibliometric study. Within literature, ‘industry’ is used primarily to reflect ‘Trade and all activity 
relating to it’. However it must be noted that there was little emphasis or focus given to the word 
‘industry’ in its use, with no specific definitions of ‘industry’ found when referring to UBC. 

However, in the practical use of UBC a trend toward the use of ‘business’ can be observed. A review 
of European policy reports (governmental and consulting) obtained through a simple online search 
using the terms described previously, revealed that there was an equal use of both terms, ‘business’ 
and ‘industry’, with both used interchangeably without distinction. However, a trend was observed in 
European policy circles towards the use of ‘business’, potentially reflecting an initiative of the 

                                                      
 
 
5 The search was undertaken on 18.09.2012 and so therefore did not capture the entire year’s references 
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‘Directorate General Education & Culture’, a directorate of the EC, who have created a UB Forum 
series (see http://ec.europa.eu/education/tools/university-business_en.htm) and multiple funding 
initiatives using this term.  

According to the Oxford Dictionary industry generally refers to a ‘branch of productive labour’ with a 
slight tendency to be used more specifically for ‘trade or manufacture’ whilst business refers to ‘trade 
and all activity’ as well as ‘a commercial company, firm, or enterprise’ or generally to ‘the world of 
trade and commerce’. 

Table 6: Definitions of ‘industry’ and ‘business’  

Industry A class of enterprises which operate within the same or similar markets (Gabler 2000) 

A particular form or branch of productive labour; a trade or manufacture (Oxford 
Dictionary 2014) 

Systematic work or labour; habitual employment in some useful work, now esp. in the 
productive arts or manufactures (Oxford Dictionary 2014) 

Business A commercial company, firm, or enterprise conducting such activity (Oxford Dictionary 
2014) 

Trade and all activity relating to it, esp. considered in terms of volume or profitability; 
commercial transactions, engagements, and undertakings regarded collectively. Hence 
more generally: the world of trade and commerce’ (Oxford Dictionary 2014) 

Trade and all related activity as a subject of academic study or examination (Oxford 
Dictionary 2014) 

 

Referring to the definitions of both words above, when referring to a broader discourse of what is 
UBC, the term business would seem to be more appropriate, except in the case of technology transfer 
which refers to a more narrow transfer of technology to ‘industry’ including technical industries and 
manufacturing. For this reason, this dissertation will follow this recommendation by using ‘business’ 
in place of ‘industry’. 

‘University’ and other terms 

The predominant term used for the academic side of UBC is university, as demonstrated in the 
number of citations found in the bibliometric study.  

The Oxford Dictionary defines university as ‘a high-level educational institution in which students 
study for degrees and academic research is done’. However, at times a number of other terms have 
been used in place of university including HEI (see Kitagawa and Lightowler 2013), academia (see 
Holden 1985) and also science (see Kaufmann and Tödtling 2001).  

In defining academia as ‘the environment or community concerned with the pursuit of research, 
education, and scholarship’, the role of the university is seemingly replicated indicating the 
synonymic capabilities of the two words. In literature, ‘academia’ has been used interchangeably in 
place of ‘university’ (see Fujisue 1998 and Polt et al. 2001), in a similar synonymic way to the use of 
‘industry’ and ‘business’. 

Higher Education Institution (HEI) is another word used synonymously with ‘university’. The 
analysis revealed that the use of ‘HEI’ instead of ‘university’ was often made intentionally to include 
a broader definition of what constitutes a university (see Davey et al. 2011). In this sense, the term 
‘HEI’ incorporates tertiary institutions such as colleges and schools polytechnic and applied sciences 
universities, which are not always considered universities. In certain European countries, such as in 
the Netherlands, Germany and in Scandinavian countries, where certain institutions have only more 
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recently issued certain degrees or undertaken academic research, there is a greater distinction made 
between these institutions. Despite this, in the literature examined, there was no evidence found to 
indicate that authors used ‘university’ exclusively to mean the traditional ‘university’ to the exclusion 
of the full range of HEI types named above.  

Science defined as ‘the intellectual and practical activity encompassing the systematic study of the 
structure and behaviour of the physical and natural world through observation and experiment’, 
encompasses the role of research which may or not be undertaken within the university setting. 
Furthermore, the definition does not refer to education and thus would obviously include research 
institutions and other locations where science takes place, as was intended by Kaufmann and Tödtling 
(2001) and OECD (2002) in their use of ‘science’ instead of ‘university’. In literature when referring 
to cooperation with business, it has been used to encompass endeavours of science undertaken outside 
the university including within publically-funded scientific institutes and bodies such as the 
Fraunhofer Institute in Germany and CSIRO in Australia (see Debackere and Veugelers 2005). 

In using one term or another, it would seem logical to use the term that fits the topic in question, with 
all having clear, albeit subtle, differences. 

Table 7: Definitions of ‘university’ and associated terms 

University A high-level educational institution in which students study for degrees and academic 
research is done (Oxford Dictionary 2014) 

Higher 
education 
institution 
(HEI) 

All types of institutions, which provide higher education and are the source of new 
knowledge and technology which are formally recognised by the relevant 
national/regional authority and include: universities, universities of applied sciences, 
polytechnics /technical universities and colleges and tertiary schools (Davey et al. 2011) 

Academia The environment or community concerned with the pursuit of research, education, and 
scholarship (Oxford Dictionary 2014) 

Science The intellectual and practical activity encompassing the systematic study of the structure 
and behaviour of the physical and natural world through observation and experiment 
(Oxford Dictionary 2014) 

[Industry-science relationships] include stakeholders as governments, industry, public 
research organisations, civil society and are focused on labour mobility and spin-offs 
(OECD 2002) 

[Industry-science relationships] are the interaction between firms and public- sector 
research (Polt et al. 2001) 

 

UBC dealings  

The bibliometric study shows that different terms are used in how the dealings between university and 
business were described. As was demonstrated in the bibliometric analysis, the main terms used to 
describe these dealings were relationships (relations), followed by linkages, collaboration, interaction 
and cooperation. The use of these terms will now be discussed. 

Commencing with interaction, it is defined by the Oxford Dictionary as ‘reciprocal action; action or 
influence of persons or things on each other’. Whilst few authors define the term specifically in 
literature, there is a general consensus that interaction is an interface between university and business 
that can be an isolated event or part of a multi-interface between the two actors as might occur in a 
relationship (Ternouth et al. 2009, D'Este and Patel 2007). Interactions can also represent more casual 
exchanges between university and business including ‘social interactions’ (Azagra-Caro 2007 p.2) 
which involve no on-going relational element. 
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The Oxford Dictionary defines linkages as ‘the condition or manner of being linked; a system of 
links’ as well as ‘a link; an association or correlation; the process of linking or connecting’. In respect 
to UB linkages, authors noted an exchange of creativity, ideas, skills and people (Plewa et al. 2013) 
and others document the exchange of knowledge, resources, and technology (López Martínez et al. 
1994) which can involve both informal and formal ‘mechanisms’ (López Martínez et al. 1994). 
Authors such as Waluszewski et al. (2008 p.13) find that linkages are ‘interpersonal links developed 
between individuals through interaction’ which distinguishes that a linkage is an escalation 
(development) of relations from interactions whilst Plewa et al. (2013) also discern that linkages 
imply some form of relational element which is more casual dealings. A linkage can be in the form of 
one link (or interface) or many linkages between individuals and organisations.  

Collaboration is defined in the Oxford Dictionary as ‘united labour, co-operation; esp. in literary, 
artistic, or scientific work’ whereas cooperation is defined as ‘the action of co-operating, i.e. of 
working together towards the same end, purpose, or effect; joint operation’. In this respect, as well as 
in the literature, there is no differentiation found between the two terms with continual 
interchangeable use. For this reason, we will remain with ‘cooperation’ during the dissertation as a 
synonym for collaboration. In respect to UBC, cooperation has been defined as relationships of an 
individual and collective nature (Santoro and Bierly 2006) in a partnership, alliance or network 
(Commonwealth of Australia 2004) which aim to create reciprocal and mutual benefit (Davey et al. 
2011) through knowledge and technology production (Bozeman et al. 2012). Cooperation implies a 
relationship of some construct where there is a common objective (Commonwealth of Australia 
2004), whether it is achieved or not (Bozeman et al. 2012), implying that cooperation does not need to 
be an on-going or continuing activity.  

Cooperation includes ‘all types of direct and indirect, personal and non-personal interactions between 
organisations and/or individuals from the firm side and the university side’ (Schartinger et al. 2002 
p.304). They are seen to involve a range of programs, projects, and institutional actors (Mowery 1998) 
requiring direct, person-to-person interaction (Bozeman et al. 2012) and including partnerships, 
alliances or networks (Commonwealth of Australia 2004). Finally, cooperation occurs when both 
parties ‘actively contribute to knowledge development’ and when their cooperation is ‘visible in terms 
of joint agreement and/or joint result’ and or ‘through agreements or through results’ (McKelvey et al. 
2003 p.485). 

Cited in a similar way to cooperation is engagement. Perkmann et al. (2012) defined engagement as 
‘knowledge-related collaboration by academic researchers with non-academic organisations’ and 
recognised that it involves informal technology transfer. Cohen et al. (2002) identified that 
engagement includes ‘person-to-person interactions’ that include universities and other organisations, 
including firms, showing that ‘engagement’ is principally used to define external dealings, not 
specifically with business. 

The last of the interfaces is university-business relationships (or relations) with the Oxford Dictionary 
defining a relationship as ‘the way in which two or more people or things are connected, or the state 
of being connected’ as well as ‘a connection formed between two or more people or groups based on 
social interactions and mutual goals, interests, or feelings’. ‘Relations’ is a word primarily associated 
with the ‘various ways by which a country, state, etc., maintains political or economic contact with 
another’. In this way, relationships (and relations) acknowledge social interactions, mutual goals and 
exchanges of interest as well as the presence of feeling in a ‘state’ or ‘a continuing attachment or 
association between persons, firms etc.’ (Agnes 1999 p.1209).  

In regards to UBC, literature highlights that relationships have shown to be multifaceted, complex, 
and diverse, whereby feedback loops are common. In describing university-business relationships, 
authors note that relationships can occur between individuals, organisations or groups (Plewa and 
Quester 2006), can be of a continuing nature (Agnes 1999 p.1206) and found to be based upon trust, 
commitment, common goals and mutual respect which enable the diffusion of ideas, skills and people 
(Plewa and Quester 2007). 

Similarly to the previous term discrepancy, the choice to use one term or another should be made 
upon the intended use, using the review of UB dealings as a framework for decision-making. 
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Table 8: Definitions of UBC dealings 

Interaction Reciprocal action; action or influence of persons or things on each other (Oxford 
Dictionary 2014) 

Interactions between universities and industry include all types of direct and indirect, 
personal and non-personal interactions between organisations and/or individuals from the 
firm side and the university side (Schartinger et al. 2002) 

Linkages The condition or manner of being linked; a system of links. Also, a link; an association or 
correlation; the process of linking or connecting (Oxford Dictionary 2014) 

Interpersonal links developed between individuals through interaction (Waluszewski et 
al. 2008) 

Engagement Knowledge-related collaboration by academic researchers with non-academic 
organisations (Perkmann et al. 2012) 

Cooperation Working together towards the same end, purpose, or effect; joint operation (Oxford 
Dictionary 2014) 

Activities such as co-development, co-authorship and collaborative R&D, where both 
parties are expected to actively contribute to knowledge development and where those 
activities are visible in terms of joint agreement and/or joint results like patents or 
scientific papers’ and ‘visible through agreements or through results’ (McKelvey et al. 
2003 p.485) 

Collaboration United labour, co-operation; especially in literary, artistic, or scientific work (Oxford 
Dictionary 2014) 

[Collaboration] covers a diverse array of programs, projects, and institutional actors. No 
single recipe for project design, program policies, or evaluation applies to all these 
disparate entities (Mowery 1998) 

Social processes whereby human beings pool their human capital for the objective of 
producing knowledge (Bozeman et al. 2012) 

Relationships  A connection formed between two or more people or groups based on social interactions 
and mutual goals, interests, or feelings. The way in which two or more people or things 
are connected, or the state of being connected (Oxford Dictionary 2014) 

A two-way process requiring cooperation and the search for a win-win situation for both 
partners (Gummesson 2002) 

A continuing attachment or association between persons, firms, etc.’ (Agnes 1999) 

University-Industry relationships are trusting, committed and interactive relationships 
between university and industry entities, enabling the diffusion of creativity, ideas, skills 
and people with the aim of creating mutual value over time (Plewa and Quester 2007) 

Relations The various ways by which a country, state, etc., maintains political or economic contact 
with another 

 

Development of dealings between university and business  

As was evident in the previous section, literature illuminates a scale of interactions ranging from 
linkages to relationships, generally recognising an escalation or development path which UBCs 
follow. This builds on the notion that previous interactions, creating desirable social and economic 
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outcomes, indicate a tendency for further, possibly escalated, interaction by building increasing levels 
of trust and understanding (Lambe et al. 2011, Plewa et al. 2013). Using a combination of the ‘stage 
theory’, whereby relationships develop sequentially and irreversibly (Dwyer et al. 1987), and ‘states 
theory’, whereby relationships are complex, staccato (depending on project availability), divergent or 
subject to dissolution (Grayson and Ambler 1999), university-industry dealings both have escalation 
as well as pulsing dealings of great complexity (Plewa et al. 2007). 

In describing a model for research transfer development, Anderson et al. (1999) describe that the 
process of collaboration begins with the ‘awareness’ of a need, a market need on the business side and 
a research need or gap on the academic side. Awareness then leads to communication between the two 
parties and then interaction of an unspecified nature.  

In its approach to collaboration with universities, Hewlett Packard sees ‘awareness’ slightly 
differently, understanding this step as being aware of the other potential collaborator (Healy, et al. 
2014). This awareness phase is followed by ‘involvement’, ‘support’, ‘sponsorship’ and ‘strategic 
partnership’ with each stage characterised by subsequent activities and a corresponding deepening of 
the relationship. 

The transfer or exchange of technologies, knowledge and resources between university and business 
is characterised by informal to formal modalities (Rothwell 1982, Mackenzie and Jones 1985, Baba 
1988, NEDC 1989). Interaction and linkages were generally used by authors to indicate informal 
interactions (López Martínez et al. 1994) whilst more formalised dealings were found in cooperation, 
alliances and partnerships although even these latter forms have an element of informal knowledge 
exchange (Plewa et al. 2013). With informal interactions being one of the most significant forms of 
relationship between university and industry worldwide (Sutz 2000), interactions and linkages form 
an important mechanism in building relationships, whilst informal meeting and relations have also 
been found to further extend and strengthen existing relationships (Segatto-Mendes and Mendes 
2006). 

Despite there being a long history of university cooperation with society through the establishment of 
land grant universities in the US, often with business as a focal point for cooperation, the notion of 
strategic relationships between university and business on a larger scale is a more recent phenomenon 
(Etzkowitz 1998). These strategic partnerships are characterised by the company, who gets more 
strategically involved in the direction of the university, and potentially vice versa. In this situation, 
rather than simply handing over technologies, the two are engaged in a longer-term, bi-directional 
exchange and active collaboration exchange through multiple forms (Barnes et al. 2002) with 
common goals and visions. 

The ‘Partnership Stairway Model’, developed by the Münster University of Applied Sciences in 
Germany, provides a model for the escalation as well as dissolution of UB cooperation and identifies 
four different ‘stages’ of development in a UB relationship (Baaken and Schröder 2008). Recognising 
a broader range of cooperation activities between university and business than just research, the model 
nominates the stages as ‘formation’, ‘basic collaboration’, ‘joint collaboration’ and ‘strategic 
partnership’ and describes the stage through a number of criteria: number or regularity of 
collaboration, time orientation, number of people involved, and management level involved (Davey et 
al. 2011). At the ‘top’ of the stairway the model defines a strategic partnership to involve multiple 
types of collaboration, involve more-than-one regular joint activities and involve multiple 
stakeholders on both sides, including upper management of both organisations, and a long term 
orientation (Davey et al. 2011). 

The importance of stakeholders (people) in the development or advancement of UB relationships has 
been established in a number of studies (Cambra-Fierro et al. 2011, Davey et al. 2011, Santoro and 
Chakrabarti 2002). Plewa et al. (2013) identify the people element, as well as deepened level of 
personal and professional understanding, reflected through mutual trust and understanding, were 
essential for relationship success. The ‘Partnership Stairway Model’ uses a ‘fields by players’ 
approach to stakeholder management, whereby the deepening of relationships and commitment 
demands a corresponding ‘higher-level’ organisational stakeholder interaction (Baaken et al. 2008). 
With a customer and partner relationship management underpinning the approach, lower and less 
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intensive levels of interaction are managed at the Professor level, more committed cooperation 
demands an escalation to the Dean or departmental level, whilst strategic partnerships are handled by 
upper management (Baaken et al. 2008). 

In their publication ‘an overview of strategic alliances between universities and corporations’, Elmuti 
et al. (2005) outline a strategic research alliance process, which captures the nature of strategic 
research-oriented alliances at a project level. The process commences with needs identification on 
both sides, moving to a joint working group, a formal agreement, process definition and activity 
execution followed by an evaluation. 

In summarising these dealings between universities and businesses, an elevation of commitment can 
be observed as demonstrated in ‘Figure 4: Dealings between university and business’. 

Figure 4: Dealings between university and business 

 
 

The illustration above highlights various characteristics of the different forms of dealings between 
universities and businesses. ‘Interaction’ involves analytical or informational reciprocity primarily in 
an informal and unplanned way. ‘Linkages’ occur around an operational topic either in a formal or 
informal but planned way, whilst ‘cooperation’ focuses on a joint act, usually a project, taking place 
over a medium to longer term. Finally a relationship is (usually) the result of previous dealings, has a 
longer term parameter and is often formalised in a partnership or alliance. 

Figure 4 also depicts the escalation from ‘awareness’ to ‘relationships’ as a staged process whilst also 
integrating the ‘states’ perspective whereby dealings can be paused, desisted or dissolved. 
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 Knowledge transactions 4.3

The core elements in UB relationships are transactions (Bercovitz and Feldmann 2006) of knowledge 
in both tacit and explicit forms. The nature of the creation and flow of knowledge is an important 
factor influencing the development of UBC, including entrepreneurship, at universities. Being at the 
heart of collaboration between universities and businesses, clarifying how knowledge is created, 
transferred, exchanged or applied becomes essential to its understanding and management. Rappert et 
al. (1999) argues that all too often the examination of UB cooperation becomes a list of types or forms 
of collaboration and ignores the nature of the things being exchanged. For this reason, this section will 
address both the specific entity at the centre of the ‘transaction’ between universities and business and 
then talk more specifically about the ways in which it is then transferred, exchanged or applied.  

Having been defined by the Oxford Dictionary as ‘facts, information, and skills acquired through 
experience or education; the theoretical or practical understanding of a subject’ (Oxford Dictionary 
2014), it can be said that knowledge can be acquired through experience or education. 

With a two-way exchange of knowledge rather that a unidirectional knowledge transfer being 
increasingly recognised to be at the heart of collaboration, Etzkowitz (1998) nominates three modes of 
technology transfer: (i) the technology originates from the university but is developed externally in an 
existing company, (ii) the technology is created externally and the academic improves the process or 
product, and (iii) the technology is created within the university and is taken out into a new company. 
Building on this to better incorporate modes of knowledge transfer and exchange, there is a case for 
co-produced research which is commercialised externally as a fourth form. A fifth form is evident 
when knowledge developed external to the university and brought into the university system, 
exemplified through an invitation for local entrepreneurs to participate in university programmes, 
sometimes referred to as a ‘spin-in’ (U.S. Department of Commerce 2013), although these 
occurrences can be quite rare. 

 Towards a broader understanding of UBC  4.4

Notwithstanding a broad range of cooperation types having historically developed, literature has 
heavily focussed on certain forms, or types, of collaboration including commercialisation through 
patents, licenses and spin-outs (Shane 2004b, Steenhuis and De Bruijn 2002) as well as cooperative 
R&D (Perkmann et al. 2011, Bekkers and Freitas 2010) and often dominated by literature from the 
US (Teixeira and Mota 2012).  

Both policy-makers and authors alike call for a broader consideration of UBC. D’Este and Patel 
(2005) state specifically that ‘too much attention on commercialisation activities may obscure the 
presence of other types of UB interactions that have a much less visible economic pay-off, but can be 
equally (or even more) important both in terms of their frequency and economic impact’. Moreover, 
there is a growing body of literature recognising a broader understanding of collaboration types 
between university and business, beyond collaborative R&D, including studies by Tornatzky et al. 
(2002), Library House, (2006) D’Este and Patel (2007), Perkmann and Walsh (2007), Basant and 
Chandra (2007), Bekkers and Bodas Freitas (2008), European Commission (2009a), Lamichhane and 
Nath Sharma (2010), Davey et al. (2011), Teixeira and Mota, (2012) and Kitagawa and Lightowler 
(2013). A push for broader recognition and measurement of how universities contribute knowledge to 
business has been made at a policy level (European Commission 2009, KCA 2008, DEST 2005).  

A need for taking a broader understanding of what constitutes UBC rests on a number of principles. 
With the majority of universities worldwide being non-elite and regionally focussed, a narrow focus 
on more commercial forms of cooperation means that many institutions will not be recognised for 
their UBC efforts (D’Este and Patel 2007). Additionally, with UBC being reliant on people and 
relationships (Bozeman et al. 2012), that cooperation often involves fluid involvement of stakeholders 
across multiple forms of cooperation, the circular nature of knowledge flows in UBC (Van der Sijde 
2012), whereby outputs from one form of cooperation flow into another and the high value of tacit 
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knowledge which is difficult to transfer through commercial transactions (Bonaccorsi and Piccaluga 
1994), mean that a narrow focus of UBC misses much of the value of cooperation.  

 Types of UBC  4.5

Despite improved understanding of what and how UBC occurs, there are still gaps of knowledge in 
respect to identifying a broad variety of types and how widespread they occur (D’Este and Patel 
2005). The effect of this traditional focus in literature on technology indicators such as licenses, 
patents and spin-outs, is that the contribution of universities to businesses as part of the innovation 
and human capital supply chains, as well as society, is undervalued (Bercovitz and Feldmann 2006). 

These transactions are made through various means which have been recognised by authors using 
different names: activities (D’Este and Patel 2007, Abreu et al. 2009), channels (Bekkers and Bodas 
Freitas 2008, OECD 2002, Polt et al. 2001), linkages (Basant and Chandra 2007), interactions 
(Schartinger et al. 2002), linking mechanisms (Prager and Omenn 1980), types of cooperation (Davey 
et al. 2011), forms of connection (Etzkowitz 2001) and links (Ahrweiler et al. 2011). 

UBC types can be structured into three primary areas: Informal UBC, UB cooperation (three-
missions-related) and UB cooperation (management-related). 

Informal UBC 

Informal interactions between university scientists and private sector companies are increasingly 
being recognised for their value in developing relationships and in transferring or exchanging 
knowledge, despite (or because of) their informality. Based upon the premise that university–industry 
cooperation often rely on informal and formal social links (Owen-Smith and Powell 2004, Audretsch 
and Stephan 1996, Jaffe 1989), these informal interactions have been found to include attendance at 
industry sponsored meetings (Caniëls and Van den Bosch 2011, D'Este and Patel 2007), attendance at 
conferences (Grimpe and Fier 2010, Geuna and Muscio 2009, Bekkers and Freitas 2008), D'Este and 
Patel 2007), personal informal contacts (Bekkers and Freitas 2008), informal contacts, talks and 
meetings (Grimpe and Fier 2010, Cohen et al. 2002, Bonaccorsi and Piccaluga 1994), ad-hoc advice 
and networking with practitioners (Abreu et al. 2009, Bonaccorsi and Piccaluga 1994, D’Este and 
Patel 2007, Meyer-Krahmer and Schmoch 1998, Perkmann and Walsh 2008), informal technology 
transfer (Link et al. 2007) and career talks, interviews, career fairs (Shahabudin 2006).  

These informal interactions have been found to increase both the likelihood and intensity of 
collaborative research (Ponomariov 2008). For this reason, UB interactions are often described as 
‘awareness’ or ‘introduction’ as an initial stage of building UB cooperation or relationships (Healy et 
al. 2014, Baaken and Schröder 2008, Shahabudin 2006). Additionally, with the benefits of spill-overs 
and the existence of localisation effects in research (Salter and Martin 2001) being increasingly 
recognised, informal interactions have risen in prominence. 

UB cooperation (three-missions-related) 

Different evolutionary paths for UBC can be observed between the US and Europe, with the US 
generally being documented as ‘early-adopters’ in UBC (Hall et al. 2001, Etzkowitz 2001). 
Differences are not documented just in terms of time, however also in the way that collaboration has 
developed in the US as compared to Europe. US collaboration has historically favoured a more 
commercial path, focussed on patents, licences and spin-outs, whereas the European ‘learning model’ 
has focussed to a greater degree on applying new technology to existing businesses (Etzkowitz et al. 
2001 p.26). 

A primary focus for studies on UBC has been on ‘research-related UBC’ with it being one of the 
earliest documented forms of cooperation, at the time of the industrial revolution. Originally focussed 
on practical problem-solving (Rosenberg and Nelson 1994), in the US an ‘industrial extension’ 
emerged, which was the practice of academics visiting manufacturing firms to assist in modernisation 
and optimisation of processes (Etzkowitz 2001). During this period, the establishment of industrial 
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laboratories and the corresponding need for trained academics was a founding stone for student 
mobility (Etzkowitz and Leydesdorff 1995).  

In Europe, some examples of research consulting, contract research and academic spinoffs by poorly 
paid academics were evident in Germany at the turn of the 20th century with an exception being Justus 
Freiherr von Liebig’s commercialisation of his chemistry discoveries which took place in the late 
1800s (Etzkowitz 2001). Industry-funded basic research emerged in a much stronger way after WWII 
(Van Looy 2004) as part of the second academic revolution (Etzkowitz 2001). 

Literature has captured two primary forms of research-related UBC: 

Collaboration in R&D between universities and business documented as joint R&D activities (Cohen 
et al. 2002), contract research (D'Este et al. 2011, Cohen et al. 2002, Henrekson and Rosenberg 
2001), R&D consulting (Cohen et al. 2002, Etzkowitz 2001, Henrekson and Rosenberg 2001), 
research joint ventures (Bercovitz and Feldmann 2006, Link and Siegel 2005, Lubango et al. 2007, 
Boardman 2009), cooperative research projects (Bonaccorsi and Piccaluga 1994), business services 
such as testing and certification (Basant and Chandra 2007), joint publications with firm 
scientists/researchers (Bonaccorsi and Piccaluga 1994), joint supervision of theses with firm 
scientists/researchers (Davey et al. 2011), research grants and donations (Bonaccorsi and Piccaluga 
1994, Elmuti et al. 2005), informal information exchange (Cohen et al. 2002) and co-financing a PhD 
student and industrial PhD (Kolmosa et al. 2008). 

Professional / academic mobility between universities and business documented as temporary 
movement of teaching staff or researchers from HEIs to business (D'Este et al. 2011), sabbatical 
periods for professors (Bonaccorsi and Piccaluga 1994), professional secondments (Bonaccorsi and 
Piccaluga 1994), adjunct professorships for professional from industry within the university 
(Henrekson and Rosenberg 2001), employees managers and researchers from business to HEIs 
(Davey et al. 2011). 

Whilst education is the original mission of the university, ‘education-related UBC’ has received little 
focus in literature, but has a long history. An account of research informing practise and practise 
informing curricula can be found in mid-to-late 1800s in the US, with land-grant universities beholden 
to the local community, especially prominent in leading the movement (Rosenberg and Nelson 1994). 
With new intellectual inventions proving themselves practically, they were then proactively returned 
to inform the curricula in a natural university-industry-university cycle, which also subsequently 
generated the human capital that fed the industry (Rosenberg and Nelson 1994). 

Three types of education-related cooperation have been documented in literature: 

Cooperation in curriculum development and delivery including student projects in cooperation with 
business (Boersma et al. 2008), development of a fixed programme of courses modules majors or 
minors (Davey et al. 2011), definition and organisation of new study programmes (European 
Commission 2009), planned experiences in business for students (Davey et al. 2011), professional 
courses on a fee-basis to respond to the particular skill and training needs of industry (Ssebuwufu  et 
al. 2012), guest lectures by business representatives (Science Business Innovation Board 2012), 
training relationships with firms (Caniëls and Van den Bosch 2011), training of postgraduates and 
internships at firms e.g., joint supervision of PhDs (Caniëls and Van den Bosch 2011), temporary 
exchange of personnel (Caniëls and Van den Bosch 2011), training of firm employees provided by the 
university (Caniëls and Van den Bosch 2011), curriculum-integrated work placement program (Strunz 
et al. 2003), curriculum evaluation (European Commission 2009b), further professional education 
(Davey et al. 2011), training of employees (Bonaccorsi and Piccaluga 1994). 

Mobility of students including temporary or permanent movement of students from HEIs to business 
(Davey et al. 2011), internships or apprenticeships as part of formal education (Lamichhane and Nath 
Sharma 2010), co-operative student work placements in the productive sector (Ssebuwufu et al. 2012, 
Lamichhane and Nath Sharma 2010), temporary movement of those in business to HEIs in a student 
role (Ssebuwufu et al. 2012, Lamichhane and Nath Sharma 2010), doctoral studies hosted inside 
industrial labs (Henrekson and Rosenberg 2001), hiring of students through the academics contact 
(Borrell Damian 2009) and work placement in doctoral research (Pym et al. 2014) 
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Lifelong learning including the provision of adult education (Davey et al. 2011), university academics 
delivery company courses (Rakesh and Chandra 2007), non-academic ‘in-residence’ professionals 
from local communities (Kitagawa and Lightowler 2013), continuing education (European 
Commission 2009), collaborative doctoral education (Borrell Damian 2009), and professors of 
practice (Kitagawa and Lightowler 2013). 

Finally, ‘valorisation-related UBC’ types which relate to the ‘third mission’ of the university have 
featured very prominently in literature (Shane 2004b, Steenhuis and De Bruijn 2002). Whilst there are 
documented cases of valorisation-related UBC in the last century, the creation of the Bayh Dole Act 
in 1980 corresponded with a surge in academic entrepreneurship. With universities provided the right 
and obligation to commercialise their research results, the focus on cooperation in the 
commercialisation of patents, licences and spin-outs becoming much more prominent (Siegel et al. 
2003).  

Despite the first entrepreneurship course having been established in the US at Harvard university in 
1947 (Katz 2003) and at New York University in 1953 (Cooper 2003) and the scientist entrepreneur 
term being coined in 1962 (Vollmer 1962), student and especially academic entrepreneurship has 
developed more substantially especially over the last 30 years.  

The two most prominent types of valorisation-related UBC recorded in literature include: 

Commercialisation of R&D results including disclosures of inventions (Jensen et al. 2010, Bercovitz 
et al. 2008), patenting (Bekkers and Bodas Freitas 2008, Cohen et al. 2002, Schartinger et al. 2002, 
Klofsten and Jones-Evans 2000), sales (Klofsten and Jones-Evans 2000) and licenses (Bekkers and 
Bodas Freitas 2008, Cohen et al. 2002, Schartinger et al. 2002, Klofsten and Jones-Evans 2000). 

Entrepreneurship including creation of new ventures (spin-outs) by researchers based upon their 
research (Jensen et al. 2010, Bercovitz et al. 2008, Shane 2004b, Siegel et al. 2003, Etzkowitz et al. 
2001, Bonaccorsi and Piccaluga 1994), creation of new ventures (spin-outs) by researchers not based 
upon their research (Etzkowitz et al. 2001), creation of new ventures by students (Davey et al. 2011, 
Tornatsky et al. 2002) and co-creation of firms by academia and industry (Henrekson and Rosenberg 
2001). 

UB cooperation (management-related) 

The management-level types of cooperation illustrate a more strategic nature to cooperation. As an 
example, Guimón (2013) describes shared-recourses as a high-intensity relationship type of UBC, 
whilst Cosh et al. (2005) nominate that providing a ‘public space’ is also a role of the university. 
Sponsorships have a long history as a form of cooperation (Etzkowitz 1998) with funds being 
received in return for exposure and perceived support.  

Whilst governance is being increasingly recognised as a form of collaboration, there are early 
illustrations of UB governance, whereby business people were present on universities boards and 
vice-versa. Examples of this early governance cooperation can be found in universities established to 
promote the interests of business, like Coventry University, formerly Coventry College of Design, and 
the 2013 UK Entrepreneurial University of the Year.  

Governance including academics involved in firm decision-making or sitting on the boards of firms 
(Davey et al. 2011), business leaders involved in HEI decision-making or sitting on the boards of 
universities (Davey et al. 2011), business leaders involved in university decision-making involved at a 
faculty management level (Davey et al. 2011), hierarchic structures and models of heterarchic 
governance (Jessop 1998), policy communities (Kitagawa and Lightowler 2013), advisory roles 
(Kitagawa and Lightowler 2013) and regional leadership (Drucker and Goldstein 2007) 

Shared services including association contracts (Bonaccorsi and Piccaluga 1994), university-industry 
research consortia (Bonaccorsi and Piccaluga 1994, Rahm and Hansen 1999), university-industry 
cooperative research institutes / centres (Henrekson and Rosenberg 2001, Rahm and Hansen 1999, 
Bonaccorsi and Piccaluga 1994), specialist research centres (Bercovitz and Feldmann 2006), shared 
human resources (Henrekson and Rosenberg 2001), financial and advisory aid to research-based firms 
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(Henrekson and Rosenberg 2001), innovation/incubation centres (Bonaccorsi and Piccaluga 1994), 
research, science and technology parks (Rahm and Hansen 1999, Bonaccorsi and Piccaluga 1994), 
creation of electronic networks (Geuna and Muscio 2009) and equipment and resource sharing 
(Kitagawa and Lightowler 2013).  

Sponsorship including sponsorship (D'Este and Perkmann 2011, Boardman 2009), course sponsorship 
(Kock et al. 2000) sponsored or adjunct professorships / sponsor a university chair in an area of 
interest (Ssebuwufu et al. 2012), informal exchange forums and workshops (Bonaccorsi and 
Piccaluga 1994), scholarships and postgraduate linkages (Bonaccorsi and Piccaluga 1994) and 
industry sponsored meetings and conferences (Caniëls and Van den Bosch 2011). 

The types of management-related UB cooperation operate at a strategic management level, which 
results in a higher-level of organisational commitment and upper-management involvement, beyond 
just the academic (Baaken et al. 2008). Furthermore, it seems likely that, given the more strategic 
nature of these types of UBC, potentially requiring higher levels of investment, necessitates external 
and intermediary stakeholder involvement, including regional and national government 
representation. 

 



 

49 
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The ‘Double-Edge’ Sword of University-Business Cooperation – An 
Identification and Classification of Results for Different 
Stakeholders 

Abstract:  Policy makers are increasingly embracing cooperation between universities and 
businesses as a means for developing a knowledge society. Despite this, there is 
a lack of knowledge surrounding the results (outputs, outcomes and impacts) 
coming from University-Business Cooperation (UBC), especially the results 
experienced by different stakeholders. 

This article seeks to address these issues in a study that, using stakeholder theory 
as a base, undertakes a comprehensive review of literature to firstly identify and 
then classify UBC results for different stakeholders. In doing so, the article 
shines a light on the reasons why different stakeholders cooperate as well as 
results that negatively impact stakeholders, affecting their ability and interest to 
cooperate. For practitioners, the study offers insights of factors driving or 
inhibiting cooperation as well as how cooperation could be better facilitated and 
managed. 

Keywords:  University-business cooperation, university industry linkages, knowledge 
transfer, Higher Education Institution (HEI) outcomes, impacts, triple helix 

1. Introduction 

The importance of cooperation between university and business in the movement to a knowledge 
society (Etzkowitz and Leydesdorff, 2000) and its value for individual stakeholders involved in the 
cooperation (Van der Sijde 2012), have been well documented. For this reason it has been embraced 
by policy makers the world over as a mechanisms for addressing increased competition through the 
flattening of the global playing-field (Friedman 2005), for driving employment and job-creation as 
well as for improving social cohesion (Wilson 2012, Lambert 2003).  

Like any policy directive, there is a need to document the effectiveness, or impact, of the policy on 
stakeholders and, more generally, on society (Breznitz and Feldman 2012, Siegfried et al. 2007). 
Despite this, the challenge of ‘measuring’ the contribution of universities and the effectiveness of 
university-business cooperation (UBC) has been left primarily to economists, which typically measure 
economic contribution (Breznitz and Feldman 2012). The outcome being that the more quantifiably 
measureable types of collaboration, such as collaborative research and development (R&D), get a 
greater level of focus at the expense of the so-called ‘softer’ forms of collaboration, such as 
collaboration in curriculum development and delivery, measured through qualitative means (Davey et 
al., 2011). 

Resultantly, there is an increasing recognition that there is a need to document the broader results 
from university-business cooperation, considering both quantifiable and qualifiable results (Breznitz 
and Feldman 2012, Grimaldi and von Tunzelmann 2002). Increasingly these easily-measurable UBC 
results are being supplemented by a deeper understanding of the benefits or collaboration, in a greater 
variety of cooperation forms with benefits flowing in multiple directions (Van der Sijde, 2012).  

However, central to and documentation of University-Business Collaboration (UBC) outputs, 
outcomes and impacts (from here known as ‘UBC results’) are stakeholders who receive these results. 
With often radically different cultures and objectives, including the understanding of time and what 
constitutes a successful project outcome (Plewa et al. 2006), university and business desire and 
receive different results from their collaboration. 

For this reason, the aim of this paper is to explore stakeholder theory as a theoretical base, and apply it 
to the setting of university-business collaboration. The article aims to tease out the type of results that 
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are received by different stakeholders from UBC and to provide a deeper understanding of why 
different stakeholders collaborate. In doing so, the paper seeks to address the knowledge gap in the 
documentation of UBC results for stakeholders and provide insights for the improved management of 
UBC. 

To achieve this, a comprehensive literature review will seek to identify the types of UBC results 
received by those involved in collaboration, as well as the broader stakeholders who are indirectly 
impacted by the cooperation. In order to get a deeper understanding of UBC results, a classification of 
the result delivered will also be used. 

The structure for the paper is as follows: the next section will introduce and provide a theoretical base 
in the form of the stakeholder theory and connect it with university-business collaboration. Following 
this, section three will create a basis for the classification of UBC results and then the different UBC 
results attributable to the different UBC stakeholders will be presented. The fourth section will discuss 
and conclude the findings of the study which will be followed by managerial implications and study 
limitations.  

2. Stakeholder theory and UBC outcomes and impacts 

2.1 Introducing stakeholder theory 

Originally arising from the Stanford Research Institute, stakeholder theory has been attributed to 
Freeman (1984) and supplements resource-based (theory) view, the market-based view and system 
theory of organisations. In recognising that stakeholders are crucial to the performance of the 
organisation, the theory identifies and models the stakeholders of an organisation as well as seeks to 
prescribe management actions and methods in the management of stakeholders as a key source of an 
organisation’s performance (Steurer 2006). In this sense, the theory effectively answers questions like 
‘who matters to the organisation?’ and ‘what are their interests’, and suggest that managers should 
make decisions that take account of the interests of all the stakeholders in an organisation (Jensen 
2010). Stakeholder theory suggests that if we adopt as a unit of analysis the relationships between a 
business and its stakeholder (those affecting it or affected by it) there is an opportunity to address the 
issues facing firms effectively.  

Stakeholder theory has ‘evolved from a corporate-centric perspective into a more comprehensive 
theory of the business–society interface’ (Steurer 2006, p.56). It has progressed from addressing ‘the 
overall stakeholder relationship as a multifaceted, multi-objective, complex phenomenon’ (Harrison 
and Freeman, 1999, p. 483), towards making it useful for analysing the dynamic nature of knowledge 
flow UBC.  

Furthermore, stakeholder theory is now widely accepted and adopted (Elias et al.2002) to explain 
diverse areas of study, including marketing, where stakeholder theory has been used to measure 
stakeholder satisfaction (Kotler 2003) and value (Polonsky, Suchard and Scott 1999). Stakeholder 
theory has also been used in managing change (Hussain and Hafeez, 2008), in handling crises (Ulmer 
2001) and more specifically relating to research on new product and service development by 
McQuartes et al. (1998) whilst, Elias et al. (2002) recognise the process nature of stakeholder theory 
and apply the theory to managing R&D. With R&D being a key form of cooperation between 
university and business, the latter two topics heavily overlap with UBC and suggest the theory’s 
usability in analysing UBC. 

A stakeholder has been defined as ‘any group or individual who can effect or be affected by the 
achievement of the firm’s objectives’ (Freeman 1984) although subsequently the theory has been 
recognised for use in the achievement of ‘the common good’ in addition to the firms’ objectives 
(Argandona, 1998). In a novel article on stakeholder theory, Steurer (2006) introduces three 
perspectives of stakeholder theory documented in theory of business–society relations: (i) how a firm 
deals with stakeholders (“corporate perspective) (ii) a relational view of the firm (“stakeholder 
perspective”), shifting the ‘relationship of the firm to society toward more of a business in society 
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framing’ (Andriof and Waddock 2002, p19) and (iii) the “conceptual perspectives” which takes more 
of a bird’s eye view of the relationship of the firm with society, exploring how ‘stakeholder relations 
management relates to a particular concept’ (Steurer 2006, p.6). 

Without directly referring to stakeholder theory, much of the UBC literature take one of the three 
perspectives named above. The literature on open innovation applies a ‘corporate perspective”; the 
entrepreneurial university applies a university lens (‘stakeholder perspective’) to cooperation and RIS 
looks at cooperation from more of a societal perspective (‘conceptual’). In their description of the 
triple-helix of government, business and university, Etzkowitz and Leydesdorff (1999, 2000) use a 
‘conceptual’ (birds-eye) stakeholder perspective in describing the benefits for society from their 
interaction, cooperation and integration, however do not focus directly on outcomes and impacts for 
stakeholders, instead, broader results for society. 

Many of the UBC outcome and impact studies have focussed on outcomes and impacts from one of 
the stakeholders’ perspective: Perkmann et al. (2011) on the firm (‘corporate’) perspective; D’Este 
and Perkmann (2010) and Perkmann et al. (2012) on the academic (‘stakeholder’) perspective. In 
literature, whilst implied in many studies, there are no known studies that focus in depth on UBC 
results from ‘the conceptual perspective’, whilst identifying benefits for all UBC stakeholders. This 
paper will use the ‘conceptual perspective’, a neutral (high level) viewpoint of a system, in this case 
from a results of university-business cooperation, looking at the network of stakeholders that 
contributes to increasing (individual and organisational) value, whilst also using a stakeholder 
perspective to identify UBC results for individual stakeholders. 

2.2 Classifying UBC stakeholders 

Van der Sijde (2012) is one of few authors that specifically classifies outcomes and impacts for UBC 
stakeholders and provides us with a useful operational basis for classification of outputs, outcome and 
impacts despite not having defined the concepts himself. Three levels of UBC beneficiaries who gain 
from knowledge circulation in university-industry interaction are defined on a micro, meso and macro 
scale: the micro level including individual stakeholders receiving direct outcomes from UBC; the 
meso level including institutional stakeholders receiving direct outcomes and indirect impacts from 
UBC; and the macro level including community stakeholders receiving indirect outcomes from UBC. 
Table 1 brings together the classification with the UBC stakeholders. 

Table 1: Classifying UBC beneficiaries 

Level Actor UBC example 
‘Micro’ level stakeholders  Individuals Includes students, academics and business staff  
‘Meso’ level stakeholders Institutions Includes universities and businesses  
‘Macro’ level stakeholders Communities Includes society, region, science and industry  

3. Identification and classification of UBC results 

The major activity of this study will comprise of two parts: (a) a classification system for UBC results 
and (b) identification of UBC results for stakeholders recorded in literature. 

3.1 Classifying UBC results 

In order to create a classification of UBC results, this paper identified three approaches by Van der 
Sijde (2012), D’Este and Perkmann (2011) and Bozeman, Fay and Slade (2012). These papers each 
allowed themselves to be aligned the stakeholder theory basis of this paper, as well as orienting 
themselves for use in a broader understanding of UBC, whereby cooperation takes place in many 
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diversified ways. However more importantly, they all provide a clear boundary for classifying UBC 
results and build on the approach of the other. 

In their work researching UBC results for collaborative research, Bozeman et al. (2012) identified two 
types of ‘productivity’: (1) ‘increments to knowledge’ including scientific and technical articles or the 
implementation of that knowledge in a practical sense, (2) ‘increments to wealth’ including the 
creation of new technology, patents and new business start-ups as well as profits created from that 
knowledge.. Bozeman et al. stated that the cooperation can commence with either of these 
productivity types as objectives, and needn’t be mutually exclusive, meaning that both could be 
achieved. For application with UBC results, a potential limitation of using their work is that they were 
focussed on research cooperation and commercialisation of R&D, whilst this study focussed on the 
broader context of UBC. 

Reviewing the possible motivations for academic stakeholders to cooperate with business in R&D, 
D’Este and Perkmann (2011) mention: (1) ‘learning’ including ‘‘informing academic research through 
engagement with industry’’ (D’Este and Perkmann 2011, p. 330); (2) commercialisation including the 
‘‘commercial exploitation of technology or knowledge’’ (D’Este and Perkmann 2011, p. 330); (3) 
‘access to funding’; and (4) ‘access to in-kind resources’. Like Bozeman et al., this classification 
considers cooperation in R&D and takes the perspective of the academic. The work of D’Este and 
Perkmann provides a more detailed structure that Bozeman for the classification of UBC results, 
particularly the more commercially-focussed forms of cooperation such as Collaboration in R&D and 
Commercialisation of R&D results. 

Van der Sijde (2012) uses a ‘capital gains approach’ approach of the cooperation between industry 
and university. He describes that knowledge creation creates ‘profit’ (“gain”) for involved 
stakeholders in specific “capital” domains: (1) strategic capital related to power  and authority, (2) 
network capital related to network and relationship development, (3) cultural capital related to 
knowledge and experience, and (4) economic capital related to finances and resources. Whilst the 
method does not describe how an analysis would be executed, it nevertheless provides a useful basis 
for defining UBC results.  

Whereby Bozeman et al. approached UBC results of cooperative R&D from the perspective of there 
being an improvement in the current status in a general sense, D’Este and Perkmann provide more 
specific results for, and deepen the understanding of, ‘increments of wealth’ as a chief stakeholder 
UBC result. Van der Sijde describes a broader range of UBC results for more stakeholders. The 
economic and cultural capitals suggested by Van der Sijde encompasses the work of Bozeman et al 
and D’Este and Perkmann whilst adding strategic and network capital as additional areas where UBC 
results can provide benefit. For the purposes of the classification system, a fourth column has been 
added which provides a practical interpretation of the capital. 

In order to classify the UBC results for stakeholders, the approaches by Van der Sijde, Bozeman et al. 
and D’Este and Perkmann have been aligned with the capital named by Van der Sijde: strategic, 
network, cultural and economic capitals, as presented in ‘Table 2: summarising the types of 
classification made by authors for UBC results’ above. The concept of capitals originates from Pierre 
Bourdieu’s The forms of capital (1986) and provides a good basis for the teasing out of nuances 
associated with UBC results for different stakeholders.  
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Table 2: summarising the types of classification made by authors for UBC results 

Capital gains Defined as 

Strategic capital  Power /authority (Van der Sijde) 

Network capital Networks / relationships (Van der Sijde) 

Cultural capital Knowledge / experience (Van der Sijde) 

Increments to knowledge (Bozeman et al.) 

Learning (D’Este and Perkmann) 

Economic capital Finances / resources (Van der Sijde) 

Increments to wealth (Bozeman et al.) 

Commercialisation (D’Este and Perkmann) 

Access to funding (D’Este and Perkmann) 

Access to in-kind resources (D’Este and Perkmann) 

 

An extensive review of literature was undertaken to identify sources referring to UBC results (outputs, 
outcomes and impacts) resulting from UBC for the different UBC stakeholders. With the priority 
being to document UBC results for stakeholders in a comprehensive manner, literature was 
supplemented by other sources. These supplementary sources were mostly capturing direct 
experiences from universities and businesses in the form of reports, white papers, presentations or 
forums notes. These supplementary sources were necessary primarily owing to the exploratory nature 
of this study, whereby it expands the area of knowledge in two areas: (i) broadening the understanding 
of UBC beyond collaborative research & development and (ii) including the ‘conceptual’ stakeholder 
perspective. All UBC benefits found were assigned to a UBC beneficiary (according to the structure 
outlined in ‘Table 1: Classifying UBC beneficiaries’). The identified benefits were then classified 
against the classifications made Bozeman, Fay and Slade (2012), D’Este and Perkmann (2011) and 
Van der Sijde (2012) which were outlined in the previous section. 

Having identified and described the stakeholders as well as identifying the results that result from 
UBC, this section will now bring all elements together into the framework for classifying UBC 
results. To simplify the analysis, the classification of Bozeman et al. has been built into the work by 
Van der Sijde. All results are positive unless otherwise stated. 

3.2 UBC results for individual stakeholders 

In recent times, there has been an increasing recognition in policy and research circles of the 
importance of the academic’s role in the execution of the ‘third mission’ (Etzkowitz 2001), and the 
academics’ engagement with industry (Tartari et al. 2012). For an academic, collaboration is a 
discretionary behaviour (D’Este and Perkmann, 2011) which is mostly not part of the job description, 
nor part of the performance assessment and to which no time from other activities such as teaching 
and research is afforded Chatterton and Goddard 2000), usually demanded of academics without 
addition time or resource provision (Chatterton and Goddard 2000). In this context, it is imperative to 
provide an environment whereby barriers to UBC are limited and benefits to the academic are 
maximised, in order to provide the necessary incentives for academic to collaborate. For academics 
especially, research has documented many significant negative results from UBC, which impact their 
willingness and ability to execute the ‘third mission of the university’. 
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With student employability an increasingly important topic in Europe (Asderaki, 2010), there a 
corresponding upsurge in the recognition of the benefits of better align education with the needs of 
business. UBC has been found to be vital to ensure that research is more relevant and connected with 
the needs of the local market, helps businesses to gain and maintain their competitive advantage in 
today’s dynamic international markets (Tucker 2002), as well as meet the demands of the labour 
market to provide more relevant knowledge and skills.  

Table 3: summarising the UBC results for academics 

Capital gains Results (source) 

Strategic capital Increases professionalism (Van der Sijde 2012) 

Increases academic or scientific reputation (Van der Sijde 2012, Davey et al. 2011) 

Negative result: Increases workload by having a new role demanded by the ‘third mission’ (Chatterton and 
Goddard 2000) 

Network capital Improves access to industry partners and networks (Bozeman et al.2012, Van der Sijde 2012, Garrett-Jones 
et al.2010, D’Este and Perkmann 2011) 

Cultural capital  
Research 

 

Provides increased publications (Jones and Clulow 2012, Van Looy et al. 2006, Breschi et al. 2007, 
Gulbrandsen and Smeby 2005) 

Provides sabbatical opportunities for faculty (when academic mobility) (Maggiora 2008) 

Exposes gaps in knowledge (D’Este and Perkmann 2011, D’Este and Patel 2007, Grossman et al. 2001) 

New relevant skills and competencies (Van der Sijde 2012) 

Ability to test application of a theory (Carayol 2003) 

Increases scientific productivity measured in quality and quantity of articles (Abramo et al. 2009, Beaver 
2004, Zucker and Darby 1996) 

Exposure to significant interesting and relevant “real world” problems (Maggiora 2008, D’Este and Patel 
2007, Strunz et al. 2003) 

Provides opportunities to transfer theoretical ideas into practical projects and to implement research in the 
real world (Ginzburg and Houli 2013) 

Provides intellectual benefits (Dutrenit et al. 2010) 

Provides inspiration for academic research (D’Este and Perkmann 2011, Grossman et al. 2001) 

Creates superior and more authoritative research performance measured through journal citation rate and 
citation lifetime (Jones and Clulow 2012, Abramo et al. 2009, Beaver 2004, Zucker and Darby 1996) 

Negative results:  

Correlates to performing applied research which is less published and potentially less relevant to the 
researchers interests (Carayol 2003) 

Increases expertise in field of research (Van der Sijde 2012) 

Potentially restricts disclosure of research results (Nelson, 2004, Carayol 2003, Blumenthal et al. 1996) 

Potentially decreases research productivity (Goldfarb 2008, Carayol 2003, Agrawal and Henderson 2002) 

Potentially restricts the ability to publish (Carayol 2003) 

Education Informs teaching curriculum development and delivery (Van der Sijde 2012, Lamichhane and Nath 
Sharma 2010, Carayol 2003) 

Provides inspiration for teaching (Van der Sijde 2013) 

Access to presenters and supervisors for course delivery (Shahabudin 2006) 

Access to educational resources and state of the art training facilities such as laboratories, workshops 
manufacturing plants (Shahabudin 2006) 

Creates new workshops and seminars (Shahabudin 2006) 

Negative results:  

Extra workload for academics from cooperative curriculum development with few benefits (Kock et al. 
2000) 

Questions whether it is desirable to have business influence the curriculum (Gillis and McNally 2010, 
Barnett 2002) 
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Capital gains Results (source) 

Economic capital  

Commercialisation Provides income / personal financial gain (Wood 2011, D’Este and Perkmann 2010, D’Este and Patel 
2007, The Library House 2006) 

Establishes business ventures or opportunities for business establishment  (Shahabudin 2006) 

Negative result:  

Potential loss of economic wellbeing through bankruptcy (entrepreneurship specific) with technological 
ventures especially at risk (European Commission 2009, Zahra et al. 2007, Horowitz Gassol 2007) 

Access to funding Provides funding for research (Wood 2011, D’Este and Perkmann 2011, D’Este and Patel 2007, Carayol 
2003, Morgan and Strickland 2001, Jankowski 1999) 

Access to in-kind 
resources 

Provides access to equipment and resources (Tartari and Breschi 2011, D’Este and Perkmann 2011, D’Este 
and Patel 2007, Carayol 2003, Nedeva et al. 1999) 

Table 4: summarising the UBC results for students 

Capital gains Results (source) 

Strategic capital  Improves employability of graduates (European Commission 2009) 

Aligns studies to the real needs of the cooperating company and thus provides a good start in high-
expertise jobs (Ginzburg and Houli 2013) 

Provides opportunities for current and future employment opportunities  (Bozeman and Boardman 2013, 
Van der Sijde 2012, Dutrénit et al. 2010, Lamichhane and Nath Sharma 2010, Maggiora 2008, Drucker  
and Goldstein 2007, Ilyas 2004, Carayol 2003, Strunz at al. 2003, Santoro and Chakrabarti 2002, 
Benneworth 2001, Kock et al. 2000, Gray 2000, Knouse et al. 1999 

Provides additional motivation (Strunz at al. 2003) 

Network capital Extends personal network (Van der Sijde 2012, Strunz at al. 2003) 

Provides internship opportunities  (Shahabudin 2006) 

Provides mentors from industry for developing future career ladders in the corporate world (Bozeman and 
Boardman 2013, Hedvall 2011) 

Cultural capital 
 

Increases practical skills knowledge and experience (Van der Sijde 2012, Davey et al. 2011, Drucker et al. 
2007, Feller 2005, Ilyas 2004, Carayol 2003, Chesbourgh 2003, Gray 2000) 

Provides extended 'training on the job' (Ginzburg and Houli 2013) 

Develops soft skills (Strunz at al. 2003) 

Develops communication and presentation skills (Strunz at al. 2003) 

Develops time management and relevant organisation skills (Strunz at al. 2003) 

Provides early publications (Bozeman and Boardman 2013) 

Provides understanding of companies as well as the current challenges and management topics (Ginzburg 
and Houli 2013, ) 

Provides an opportunity to put concepts and theories learned in class in practice (Ginzburg and Houli 
2013, Kock et al. 2000) 

Exposes to interesting and relevant “real world” problems adding a valuable dimension to the learning 
process (Maggiora 2008, Kock et al. 2000) 

Provides education in new methodologies (Ginzburg and Houli 2013,  

Economic capital Provides income from employment (Hedvall 2011) 

Increases students value (as an employee) in the marketplace (Van der Sijde 2012, Davey et al. 2011) 

Enables higher starting salaries  (Gault et al. 2000, Redington et al. 2000) 

Negative result: Leads to an exploitation of graduate students who have become “tokens of exchange 
between academe and industry” (Slaughter et al. 2002) 

Commercialisation 

 

Establishes business ventures or opportunities for business establishment  (Shahabudin 2006) 

Negative result: Offers a potential loss of economic wellbeing through bankruptcy (entrepreneurship 
specific) (Levratto 2013) 
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Capital gains Results (source) 

Access to funding Financial support (Harmann 2001) 

Provides funding  (Hedvall 2011) 

Access to in-kind 
resources 

Provides industry data for the student’s project  (Hedvall 2011) 

 

Considerably less research has focussed on results from UBC for business employees. A reason for 
this could be that, unlike academics, assuming it is part of their work gamut, business employees are 
expected to undertake tasks set by the company. 

Table 5: summarising the UBC results for business employees 

Capital gains Results (source) 

Strategic capital Enhances professional reputation (Van der Sijde 2012, Lawson and Samson 2001) 

Increases chances of promotion through fulfilment of job objective (Lawson and Samson 2001) 

Negative result: Loss of timeliness of progress on a project (Maggiora 2008) 

Network capital Provides easier access to university graduates and faculty members (Tresseras et al.2005,  Santoro and 
Chakrabarti 2002, Berman 2008, Kaufmann and Tödtlin  2001) 

Provides access to research results and outcomes (Ginzburg and Houli 2013, Tresseras et al.2005) 

Cultural capital 
Research 

 

Up-skills existing employees  (Van der Sijde 2012 , Wilson 2012, Santoro and Chakrabarti 2001) 

Stimulates internal researchers within the firm through exposure to academic research (Bonaccorsi and 
Piccaluga 1994) 

Maintains multiple research directions (Bonaccorsi and Piccaluga 1994) 

Exposes to new ideas and start of the art (Santoro et al.2002, Bonaccorsi and Piccaluga 1994) 

Education Provides opportunities for higher (quality) education (Ginzburg and Houli 2013) 

Provides access to technical skills, knowledge and facilities (Lee 2011, Santoro and Chakrabarti 2002, 
Kaufmann andTödtling 2001, Santoro and Chakrabarti 2001) 

Provides knowledge spill-overs and knowledge-exchange (Hanel and St-Pierre 2006, Bekkers and Bodas 
Freitas 2008, Barnes et al. 2002, Caloghirou et al. 2000) 

Economic capital 
Commercialisation 

 

Provides opportunities to increase salary through bonuses and share issue (Lawson and Samson 2001) 

3.3 UBC results for institutional stakeholders 

Especially since the introduction of the Bayh Dole Act introduced in the United States in 1980 which 
gave universities the rights over their government funded research discoveries, there have an 
increasing focus on the possible results of collaboration with business for universities (Barbolla and 
Corredera, 2009, Gulbrandsen et al., 2011, Perkmann et al., 2011). Whilst this research stream 
focussed on the role of the university in innovation through R&D, the regional innovation system 
literature and the entrepreneurial university literature has increasingly highlighted a broader set of 
mutually beneficial activities benefitting the institutions of university and business.  

Cooperation with business is being seen as having a more crucial role in education and the preparation 
of graduates for the wide world of work, supporting the education mission of the university, whilst 
also benefitting business with skilled human resources. Despite there being many documented 
positive UBC results, both institutional stakeholders experience some form of negative UBC results. 
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Table 6: summarising the UBC results for universities 

Capital gains Results (source) 

Strategic capital 

 

Improves capabilities of academics (Van der Sijde 2012) 

Improves preparation of students for future professional challenges in industry (Strunzet al. 2003) 

Improves university productivity (Kruss et al. 2011) 

Assists universities to fulfil their ‘third mission’ responsibilities  (Van der Sijde 2013, Davey et al. 2011, 
Drucker 2007, Strunzet al. 2003, Carayol 2003) 

Increases motivation for innovation (Ilyas 2004, Gray 2000) 

Retention of staff (Plewa et al. 2005) 

Improves university reputation and image  (Ahrweiler et al. 2011, Van der Sijde 2012, Strunzet al. 2003) 

Network capital Contributes to the employment record of the university’s graduates. (Strunzet al. 2003) 

Cultural capital 
Research 

 

Provides original findings and new approaches in problem solving (Debackere et al. 2005) 

Exchanges key technical and business knowledge (Carayol 2003) 

Reduces cost in training of academics (Shahabudin 2006) 

Provides practical application of research results (Lee 2011) 

Improves relevance of research and connected with the needs of the local market (Gibbons 1994, Gibbons 
1997, Lee 2011, Tucker 2002) 

Provides access to industrial knowledge (Arvanitis et al. 2008) 

Provides access to applied technological areas (Santoro et al. 2002) 

Increases total papers published and citations (The Library House 2006) 

Negative results:  

Results in a decrease in research productivity (Carayol 2003) 

Affects university's choice of research topics (Mendoza 2007, Cooper 2009) 

Education Supports curriculum development through increased relevance of learning outcomes, teaching content 
methods, learning methods as well as student assessment (Gillis and McNally 2010, Shahabudin 2006) 

Supports curriculum delivery through the provision of real life experiences hands-on internship, training 
and field projects (Wilson 2012, Shahabudin 2006) 

Supports program evaluation through immediate feedback on adequacy, the development of new courses 
and long term on graduate performance (Shahabudin 2006) 

Creates new workshops, seminars and industry designed courses (Wilson 2012, Shahabudin 2006) 

Improves relevance of teaching and curriculum development and delivery (Van der Sijde 2012, Kruss et al. 
2011, Lamichhane and Nath Sharma 2010, Carayol 2003) 

Economic capital  

Commercialisation Sources of income (Bercovitz and Feldmann 2006) 

Access to funding Sources of funding (Van der Sijde 2012, Lee 2011, Wood 2011, Plewa et al. (2005), Ilyas 2004, Caarayol 
2003, Barnes et al. 2002, Santoro 2002, Morgan and Strickland 2001, Gray 2000, Jankowski 1999) 

Access to in-kind 
resources 

Provides access to companies resources and investments (German Centre for Research and Innovation 
2013) 

Provides access to educational resources such as state of the art training facilities like laboratories, 
workshops and manufacturing plants (Shahabudin 2006) 

Negative result: 

Creates a problem through the countless resources and human energies invested in facilitating, inducing 
and managing collaboration, questioning the financial viability of knowledge transfer (Bozeman et al. 
2012, Sonnenwald 2007, Hagedoorn et al. 2000, Allen 1977) 
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Table 7: summarising the UBC results for business  

Capital gains Results (source) 

Strategic capital 
 

Accesses new discoveries at an early stage (Lee 2000, Kock et al. 2000, Bonaccorsi and Piccaluga 1994) 

Improves attractiveness as prospective employers  (Ginzburg and Houli 2013, Perkmann et al.2011) 

Creates the appropriate climate for change due to the infusion of new ideas (Kock et al. 2000) 

Stimulates innovation (Kaufmann andTödtling 2001) 

Advances technologically (Barnes et al.2002, Cohen et al.2002,) 

Improves corporate image (Santoro and Chakrabarti 2001, Van der Sijde 2012, Bonaccorsi and Piccaluga 
1994) 

Improves reputation (Van der Sijde 2012, Perkmann et al.2011) 

Accesses techniques and instruments that enable industry to develop new technologies (Rosenberg 1992) 

Leverages their R&D investment (Perkmann et al.2011) 

Provides increased retention of staff (Plewa et al. 2005) 

Increases competitive advantage (Tresseras et al. 2005, Tucker 2002) 

Negative result:  

Creates problems through a loss of project timeliness and progress  (Maggiora 2008) 

Network capital 

 

Provides expertise in a new field (Berman 2008) 

Improves access to faculty members as knowledge sources or consultants (Maggiora 2008, Berman 2008, 
Tresseras et al.2005, Santoro et al.2002, Kaufmann andTödtling 2001) 

Provides access to qualified graduates with specific benefits to SMEs growth and development 
(Baadsgaard 2012) 

Increases access to skilled and knowledgeable employees for the purpose of recruitment or acquisition 
(Ginzburg and Houli 2013, Perkmann et al.2011, Bekkers and Bodas Freitas 2008, Maggiora 2008, 
Shahabudin 2006, Tresseras et al. 2005,  Bonaccorsi and Piccaluga 1994) 

Improves quality of recruitment by allowing firms to better identify, recruit and integrate graduates with 
best fit (German Centre for Research and Innovation 2013, Ginzburg and Houli 2013, Shahabudin 2006, 
Strunzet al. 2003, Kock et al. 2000) 

Improves quality of recruitment by providing access to top students (Kock et al. 2000) 

Enables firms to participate in networks focused on specific technical or scientific subject areas (Perkmann 
et al.2011) 

Provides opportunities for engaging academics as collaborators or consultants  (Perkmann and Walsh, 
2008) 

Strengthens network (Van der Sijde 2012, Plewa et al. 2005) 

Cultural capital 
 

Assists with the completion of projects or products (Perkmann and Walsh 2009,Cohen et al.2002, David et 
al. 1992, Zucker et al. 2000) 

Provides entrepreneurial inspiration (Wood 2011, Bercovitz and Feldmann 2006) 

Provides insights into emerging technologies (Perkmann et al.2011) 

Contributes to project completion (Perkmann et al.2011) 

Provides new research suggestions (Cohen et al. 2002) 

Stimulates company's internal R&D programs (Bercovitz and Feldmann 2006) 

Maintains multiple research directions and aids in the renewal and expansion of a company’s science and 
technology base (Maggiora 2008, Bonaccorsi and Piccaluga 1994) 

Accesses problem-solving capabilities ( Van der Sijde 2012, Lee 2011, Perkmann et al.2011, Debackere 
2005, Bonaccorsi and Piccaluga 1994) 

Negative results:  

Creates problems because of a lack of research experience of students. (Maggiora 2008) 

Creates problems because of a lack of regard of the academic to deadlines and profitability (Corsten 1987) 

Creates problems because of a lack of practicality of results (Corsten 1987 

Economic capital 

 

Provides new product and services (Jones and Clulow 2012, Bekkers and Bodas Freitas 2008, Bercovitz 
and Feldmann 2006, Strunzet al. 2003) 

Reduces R&D risk (Bekkers and Bodas Freitas 2008, Barnes et al. 2002, Barnes et al. 2002, Santoro and 
Chakrabarti 2002, Carayol 2003) 
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Capital gains Results (source) 

Reduces R&D expense (Van der Sijde 2012, Bekkers and Bodas Freitas 2008, George et al. 2002, Barnes 
et al. 2002, George et al. 2002 Caloghirou et al. 2001) 

Commercialisation 

 

Provides intellectual property rights e.g. patents (Van der Sijde 2012 Tresseras et al. 2005 Tucker 2002) 

Provides future income (Huang and Yu 2011, Caloghirou et al. 2001 Lee 2000) 

Increases shareholder value (Van der Sijde 2012) 

Negative result: 

Reduces or compromises of intellectual property and confidentiality (Maggiora 2008) 

Access to funding Reduces cost in training (Shahabudin 2006) 

Reduces cost in hiring (Strunzet al. 2003) 

Access to in-kind 
resources 

Obtains data (Berman 2008) 

3.4 UBC results for community stakeholders 

Universities receive significant government funding and investment, and in the face of increasing 
global competition (Friedman 2005), policy makers are increasingly demanding greater societal 
impact from universities (Siegfried et al. 2007). To stream of research on RIS led by Lundvall, and 
Johnson (1994) and in Europe by the work do Goddard and Chatterton (1999), increasingly devotes 
attention to not only the role of the university, but also how it can better fulfil its role in the innovation 
and human resources supply chains of business, and ipso facto, deliver greater benefit to society 
(Chatterton and Goddard 2000). This role is seeing universities playing more prominent roles, beyond 
the traditional missions of the university, in regional networking and institutional capacity, 
information and analysis of regional issues (Chatterton and Goddard, 2000), and as a hub of 
networking between national and international contacts (Garlick, 1998). 

‘Society’ can be seen in many ways including society generally or as communities such as the 
industry and science communities as well as in a regional context, with different UBC result 
impacting all of these ‘communities’. For these communities, very few negative results from UBC 
were recorded except in the scientific community whereby questions abound whether the 
independence of academia could be threatened by business interests.  

Table 8: summarising the UBC results for society 

Capital gains Result (source) 

Strategic capital Provides structural change in developing countries (Liefner and Schiller 2008, Mazzoleni 2008, Schiller 
and Brimble 2010) 

Creates a positive impact in the development of National, State, and Local Tax Bases (Bercovitz and 
Feldmann 2006) 

Creates innovative products and technologies (Bercovitz and Feldmann 2006) 

Provides crucial inputs for competitiveness of an economy through entrepreneurship (European 
Commission 2003) 

Assists the interests of society in general through entrepreneurship (European Commission 2003) 

Gains and maintains national/international competitiveness  (European Commission 2007, Cuervo et. al. 
2007, European Commission 2006b, Maes 2003) 

Allows flexibility and responsiveness to uncertainty and rapidly changing economic circumstances 
(Drucker and Goldstein 2007) 

Increased attractiveness of the region/city  (European Commission 2003) 

Network capital 
  

Builds centres of excellence (Bonaccorsi and Piccaluga 1994) 

Develops a knowledge-based economy  (Gibb and Hannon 2006) 

Promotes innovation and technology transfer (Ssebuwufu et al. 2012) 
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Capital gains Result (source) 

Negative result: moves the focus of research and knowledge production away from societal interests 
towards industry interest (Ssebuwufu et al. 2012) 

Cultural capital 
 

Provides more relevant knowledge and skills (Davey et al. 2011, Razvan and Dainora 2009, Storm 2008, 
Gibb and Hannon 2006) 

Increases knowledge and technology creation transfer and exchange (Van der Sijde 2012, UNISO 2002-
2004, Etzkowitz and Leydesdorff 2000) 

Provides problem solving capabilities (Van der Sijde 2012, Etzkowitz and Leydesdorff 2000.) 

Improves solutions for society problems and therefore improved satisfaction of needs (European 
Commission 2003) 

Ensures that graduates have the skills and knowledge required to effectively contribute to the workforce 
(Ssebuwufu et al. 2012) 

Unlocks personal potential through entrepreneurship (European Commission 2007, OECD  2006, 
European Commission 2003) 

Improves the educational system (Van der Sijde 2012) 

Economic capital 
 

Creates entrepreneurs and new business start-ups (European Commission 2003) 

Contributes to an increase in wealth of the poor through entrepreneurship (European Commission 2003) 

Provides employment and job creation (European Commission 2011 Cuervo et. al. 2007 Maes 2003) 

Increases new-firm births (Kirchhoff et al. 2002) 

Contributes to job creation and growth through entrepreneurship (European Commission 2003) 

Improves the living conditions in society (Gibb and Hannon 2006) 

Provides sustained economic development and growth (Liefner and Schiller 2008, Mazzoleni 2008, 
Schiller and Brimble 2009, Cuervo et. al. 2007, Maes 2003, Tornatsky et al. 2002) 

Table 9: summarising the UBC results for the region (the general public in a regional context) 

Capital gains Result (source) 

Strategic capital 
 

Contributes to regional economic progress (Drucker and Goldstein 2007) 

Influences the abilities of regions to attract and retain technology-intensive firms (Drucker and Goldstein 
2007) 

Increases the number of companies attracted to the university regional investments and job creation 
(German Centre for Research and Innovation 2013) 

Contributes to increasing living standards (Van der Sijde 2012, Davey et al. 2011, Etzkowitz and 
Leydesdorff 2000) 

Supports local business (Chatterton and Goddard 2000) 

Contributes to nation building (Chatterton and Goddard 2000) 

Leads to emergence of new industries  (Bercovitz and Feldmann 2006) 

Improves the image of the country globally (Bercovitz and Feldmann 2006) 

Network capital 
  

Improves social cohesion  (European Commission 2012) 

Stimulates the creation of active companies that can trace their origins to knowledge transfer from the 
University (The Library House 2006) 

Develops knowledge-based graduates for firms in the region  (Boucher et al. 2003) 

Contributes to creating a specific social dynamic (Drucker and Goldstein 2007, Chatterton and Goddard 
2000, Luger and Goldstein 1997) 

Attracts a concentration of highly educated and creative professionals (Drucker and Goldstein 2007, Luger 
and Goldstein 1997) 

Contributes to the creation of a knowledge economy  (Van der Sijde 2012, Davey et al. 2011, Etzkowitz 
and Leydesdorff 2000) 

Cultural capital Provides the regional labour force with modern knowledge skill (Drucker and Goldstein 2007) 
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Capital gains Result (source) 

 Assists in establishing a particular locational dynamic or culture (Drucker and Goldstein 2007, Luger and 
Goldstein 1997) 

Economic capital 
 

Contributes to the economic welfare of a region and/or country (European Commission 2008, The Library 
House 2006) 

Improves regional productivity (Davey et al. 2011, Chatterton and Goddard 2000) 

Creates local employment (Davey et al. 2011, The Library House 2006, Chatterton and Goddard 2000) 

Increases local disposable income (Davey et al. 2011) 

Accelerates the economic development of the area (Ginzburg and Houli 2013, Davey et al. 2011) 

Negative result:  

Creates labour-cost increases that may accompany growth in university employment (Drucker and 
Goldstein 2007) 

Table 10: summarising the UBC results for science 

Capital gains Result (source) 

Strategic capital 
 

Advances the discipline (Van der Sijde 2012) 

Allows science a greater political status (Van der Sijde 2012) 

Enhances the academic profession (European Commission 2009) 

Network capital Develops a long-term science and technology pipeline (Shahabudin 2006) 

Provides synergies that lead to better science especially at interfaces between disciplines (Maggiora 2008) 

Cultural capital  
 

Increases the predictive power of science (Bonaccorsi and Piccaluga 1994) 

Improves the scientific network (Van der Sijde 2012) 

Creates new knowledge (Van der Sijde 2012) 

Increases the predictive power of science (Bonaccorsi and Piccaluga 1994) 

Negative results:  

Restricts knowledge diffusion  (Rosell and Agrawal 2009, Murray and Stern 2007, Nelson 2004) 

Distorts research agenda selection (Carayol 2003) 

Creates fear that scientific knowledge is being manipulated by industry (Krimsky 2003, Slaughter and 
Leslie 1997) 

Economic capital  Generates income for scientific endeavours (Van der Sijde 2012, Grossman et al. 2001 ) 

Increases the number of students (German Centre for Research and Innovation 2013) 

Table 11: summarising the UBC results for industry 

Capital gains Result (source) 

Strategic capital Enhances industry (European Commission 2009) 

Network capital Develops a long-term innovation and technology pipeline (Van der Sijde 2012, Shahabudin 2006) 

Improves network (Van der Sijde 2012) 

Cultural capital   Increases workforce development and more qualified students (German Centre for Research and 
Innovation 2013) 

Creates spill-overs from university for SMEs (Acs et al. 1994) 

Economic capital  Generates income (Van der Sijde 2012) 

Provides beneficial effects on the local industry (Davey et al. 2011) 

Accelerates the economic development of the industry at a faster pace (Ginzburg and Houli 2013) 
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4. Discussion and conclusion 

4.1 The double-edged sword of UBC 

To provide additional clarity of the UBC results for the different stakeholders, the UBC results for 
stakeholders have been summarised in table 12.  

The results were assessed in the following way: (i) highly positive – refers to the situation whereby 
there are no negative results documented and the positive results are having a high impact on the 
stakeholder, (ii) primarily highly positive – there are negative results possessing low impact and 
positive results having a high impact on the stakeholder, (iii) problematic – there are negative results 
possessing high impact and positive results also having a high impact on the stakeholder, (iv) positive 
– there are no negative results documented and the positive results are having a low impact on the 
stakeholder, (v) neutral – there are negative results possessing low impact and positive results also 
having a low impact on the stakeholder, and (vi) negative – there are negative results possessing high 
impact and positive results having only a low impact on the stakeholder.  

This summary assists in identifying the nature of the UBC result for the stakeholder and exploring the 
relationship between negative and positive results as well as estimating the size of their impact on 
reputation or standing, profitability or income. The assessment uses a rating of low and high impact of 
the UBC results, through the various capitals, relative to the stakeholder. The Oxford Dictionary 
definition of impact was used: “a marked effect or influence. The focus of the summary is on the 
micro and meso-stakeholders, those directly involved or experiencing the UBC results. It must be 
noted that, in all scenarios, positive UBC results are assumed as positive UBC results were identified 
for each stakeholder. 

Table 12: UBC results for stakeholder’s summary table 

Capital gains 

Micro-stakeholders  
(individuals) 

Meso-stakeholders  
(institutions) 

Meaning 
Academics Students 

Business 
employees Universities Business 

Strategic capital Problematic Highly 
positive 

Problematic Problematic Primarily 
highly positive 

Power /authority 

Network capital Positive Highly 
positive 

Highly 
positive 

Highly positive Highly 
positive 

Networks / 
relationships 

Cultural capital      

Knowledge / 
experience 

Research Problematic Positive Positive Problematic Problematic 

Education Neutral Highly 
positive 

Highly 
positive 

Highly positive Highly 
positive 

Economic capital  Problematic Problematic Neutral Problematic Primarily 
highly positive 

Finances / resources 

The classification highlights that students receive the most clearly positive UBC results. In three areas 
students receive highly positive results, one with simply a positive result and only one that is 
problematic (also a high positive impact however with a risk of high negative impact) in the five 
classification areas. The second major beneficiary of positive UBC results is business with potential 
for highly positive results in two areas and primarily highly positive UBC results in two areas and 
with only one of the five areas being problematic (with also a risk of high negative impact). Business 
employees also have a generally positive result from UBC with primarily positive or neutral UBC 
results and also only one problematic area. Offered potentially highly positive UBC results however 
with risk, Universities have two areas which offer highly positive results and three that are 
problematic with potential highly positive-impact results counterbalanced by potential highly 
negative-impact results. For academics, there are fewer areas providing highly positive results than 
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for the university and all areas carry risk with these highly-positive impact UBC results offset by the 
potential for a highly negative impact. 

In respect to the UBC classified ‘areas’ (reading the table horizontally), the major areas of benefit 
from UBC are network and cultural (learning) capital whilst strategic, cultural (research) and 
economic capitals are problematic in that the offer both high impact positive and negative payoffs for 
UBC stakeholders. 

No matter which stakeholder, for those either directly involved or indirectly associated, there are 
substantial positive results available from UBC. This is the backbone to the argument why policy-
makers are increasingly embracing UBC as a means for addressing multiple issues including student 
employability (European Commission 2009), providing the human resources needed by business 
(Wilson 2012), improving regional innovation systems (Goddard and Chatterton 1999), generating 
economic growth and addressing societal issues. No matter which meso (institutional) or macro 
(community) stakeholder viewpoint is taken, UBC offers an abundance of potential. This clearly 
shows the potential for UBC and the positive outcomes and impacts that can result. 

The results also clearly show the double-edged sword that is UBC for certain stakeholders, whereby 
potential beneficial UBC results are offset by the possibility of negative, whilst for others the results 
are overwhelmingly positive. Whilst UBC results are mostly positive, and often highly positive, many 
of the classification areas also feature UBC results which potentially have a possible highly negative 
impact for respective stakeholders. Significantly, these potential negative impact UBC results are 
primarily affecting strategic, cultural (research) and economic capitals, the most crucial areas for 
academics and universities particularly. Essentially, for these stakeholders in particular, this means 
that UBC provides a, potentially high, degree of risk to the execution of their work objectives.  

This is never more clearly demonstrated than at the micro level. The results from UBC for students 
offer overwhelmingly positive benefits in providing experience, knowledge, networks, 
income/funding or even direct job opportunities. For business employees, whilst it depends on the 
organisation they are working for, generally-speaking there are many more positive UBC results than 
negative. This is especially true for those who have achieved a certain level of education (Lundvall et 
al 2002) or have prior knowledge, experience and staff skills, which are thought to facilitate the use of 
knowledge (Schmidt, 2005).  

When considering academics however, UBC is seemingly not aligned with the needs of the 
individual. In multiple ways across the four capitals, academics are challenged by the potential for 
positive UBC results, counterbalanced by the threat of a significantly negative result. For academics, 
especially those with no experience in business who have been found tend to cooperate less (Davey et 
al. 2011), it is barely surprising that the problematic nature of UBC proves to be too great to 
cooperate. Despite there being many ways in which cooperation can take place, and each with their 
own benefit (D’Este and Patel 2007), academics are primarily driven to cooperate with business to 
further their research interests (D’Este and Perkmann 2011). D’Este and Perkmann (2011) found that 
academics are motivated to cooperate with business for four reasons: learning outcomes, 
commercialisation, access to funding and access to resources, three of which relate to supporting their 
research, which they state is the overriding aim of the academic. With the results showing that UBC 
has the potential to compromise this (or aid it), means that academics may feel that they are 
compromising their career path and reputation, unless the career path and reputation is more closely 
tied to UBC results. 

On the meso level, whilst not to the same degree as academics, universities and business also 
experience a double-edged sword of sorts, whereby UBC potentially offers positive impactful results 
with a possible downside. With considerable resources, such as those on offer at a large university or 
company, especially those with an own R&D department (Mowery 1984), and with many employees 
having experience in the university environment, this can be managed to achieve a net positive result. 
For smaller universities, especially those not regionally embedded, and SMEs, the potential downside 
could prove insurmountable, or at least prevent it from taking place in the first place.  
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From a macro level perspective, whilst there are some serious concerns for the integrity of the 
scientific community, most communities can potentially benefit from positive impacts. Whilst this is a 
positive for those advocating UBC, it must be considered that none of these stakeholders are directly 
in the cooperation, nor exposed to the potential downside of UBC. 

Overall, these results seem to confirm a number of the findings in the State of European UBC report 
(Davey et al. 2011) which found that academics believe that the most benefits from UBC are 
experienced by students, business, the universities and then the academic themselves, whilst for the 
university managers, students, then business, the university itself and society received the most 
benefits in descending order. 

4.2 Role of incentives in UBC 

To offset the ‘risks’ of cooperation, stakeholders require an adequate reward (offset) or incentive to 
justify this threat. For business (and their employees), this incentive is relatively clear, at least for 
larger companies, the creation of new products and services provides significant profits and growth 
for firms as well as significant employment opportunities and access to human resources, for students, 
there are multiple benefits received from UBC without much ‘risk’ of negative results, however for 
universities and academics, there is far less clarity around the rewards or incentives in place and the 
results show the risk for the university and academics particularly in participating in UBC. For this 
reason, it would seem rational that for both stakeholders, UBC would only be justified if it is 
considered to be an important activity, for universities especially in the assessment of their 
‘performance’ by government funders and, to a lesser degree paying students, and in the case of 
academics, if they were rewarded by the university for their UBC efforts, it was tied to their work 
assessment and / or a reason for increased reputation. 

The results of this paper show that many of the high-impact negative UBC results potentially 
impacting the most important part of the academic’s work, their research mission. To overcome this, 
academic’s should be made aware of the many positives impacts on their research capability that 
could occur through UBC, including funding (Wood 2011, D’Este and Perkmann 2011, Carayol 2003, 
Morgan and Strickland 2001, Jankowski 1999) and access to equipment and resources (Tartari and 
Breschi 2011, Carayol 2003, Nedeva et al. 1999) benefitting their research.  

4.3 Management implications 

This study provides a number of insights for management. Firstly, the study showed clearly that 
potentially there are high-impact positive results available from UBC, for each stakeholder. These 
results could therefore be used by managers, department heads, rectors and knowledge transfer 
professionals to motivate the triple-helix of government, university and business, as well as the 
individuals within these institutions, to cooperate more substantially for common benefit. 

Moreover, for practitioners tasked with fostering greater UBC, it points to a number of focus areas. 
Firstly, being aware of the potential risks and negative impact for stakeholders, practitioners can 
attempt to put in place measures to reduce these downside risks, and therefore secure greater 
commitment of stakeholders. Furthermore, practitioners can get a better understanding of the types of 
results possible for different stakeholders, and better support the process of collaboration to ensure 
these results are achieved. 

Additionally, management responsible for fostering UBC would be well advised to find ways in 
which academics can be better, and more positively, rewarded for their UBC efforts, in all areas, 
strategic, network, cultural and economic capital. Efforts need to be made to increase the degree to 
which positive benefit is delivered to, or received by, academics from their UBC activities, i.e. turning 
the outputs of collaboration into positive impact. The problems of this ‘outcome-impact gap’ has also 
been found to be a problem for industry, as reflected in a study of 25 research-intensive companies 
working with MIT (Pertuze 2010), and therefore requires more careful management to ensure 
maximum benefit.  
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For high-level management the use of stakeholder theory in UBC provides significant potential, 
because it has been shown that trust and mutual commitment are important for successful UBC Plewa 
and Quester 2007). As such, by considering the interest and possible results for their respective 
stakeholders, and by default their motivation, can result in increased enthusiasm for, and increased 
success in UBC. 

Lastly, commencing cooperation activities with longer term perspective, whereby mutual interest is 
fostered through the developing of trust and mutual commitment, would be similarly beneficial. 

4.4 Conclusion 

The analysis of the different UBC results undertaken in this paper shines a light on the reasons why 
stakeholders cooperate in multiple ways. By documenting these results fully for the first time, the 
justification for stakeholder collaboration, or for not collaborating, more clearly emerge.  

The mostly positive results that have been documented in literature in respect to UBC for various 
stakeholders were documented. For proponents of UBC, there is a positive message, regardless of the 
stakeholders, there are a multitude of UBC results that can be achieved for those involved.  

Despite the prevalence of highly positive UBC results, however the analysis also alludes to UBC’s 
‘double-edged sword’, which is experienced by certain stakeholders when cooperating. For managers 
and practitioners tasked with the responsibility of fostering UBC, there is a need for careful 
management of specific areas to achieve the desired impact. The study highlights the potential to 
stakeholder theory to better align UBC with the interest of stakeholders, to reduce or at least manage 
the possibility of UBC downside and to help deliver UBC outputs into positive impacts for these 
stakeholders.  

4.5 Limitation of the study 

The literature in respect to UBC results for micro-stakeholders (individuals) are primarily focussed on 
academics, and to a lesser degree students, whilst UBC results for meso-stakeholders (organisations) 
are more focussed on the university and to a lesser degree on business and at the macro-stakeholder 
level, ‘society’ generally receive some focus, which little focus on the remaining stakeholders. This 
lack of empirically-tested literature addressing these various stakeholders in respect to UBC results is 
a limitation of this study. Additionally, the literature tended to focus collaboration in R&D and 
student mobility, a ‘narrow’ perspective on UBC, at the detriment of collaboration in curriculum 
development and delivery, governance, lifelong learning and academic mobility. This points to areas 
for further research. 

Note: A minor adjustment to the classification outlined by Van der Sijde in table 1 has been made for 
the purposes of consistency. The stakeholder ‘business’ was moved from being a micro stakeholder to 
a meso stakeholder and a new micro stakeholder titled ‘business staff’ was created in its place. The 
reasoning is that it was felt that ‘micro’ relates to the individual (and the individual in business was 
the employee) and meso relates to the institution. In fact this perceived misclassification occurs 
throughout the UBC literature with the business employee by in large ignored. We believe it is 
because of the fact that for academics UBC is still discretionary behaviour (D’Este and Perkmann 
2011) whilst for an employee, they will undertake UBC if it is mandated by the business that employs 
them. 
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2. Results from university entrepreneurship 

This dissertation section supplements publication one and will focus more specifically on the results 
that have been documented in literature relating to entrepreneurship at universities.  

For the determination of results for stakeholders from entrepreneurship, the discussion will focus on 
the two primary stakeholders involved in entrepreneurship at universities; academic and student 
entrepreneurship. With academic entrepreneurship receiving increasing focus (Etzkowitz 1983) and 
student or graduate entrepreneurship also being seen as a primary source of growth-oriented new 
ventures (Herrmann (2008), entrepreneurship at universities has many potential results. 

Without going into a philosophical debate about what constitutes entrepreneurship at universities (this 
is picked up in respect to academics within publication 3), there is a need to briefly state the types of 
activities that could be considered, because the possible result is linked to the type of activity. 

For students, the primary entrepreneurial activity is the creation of a start-up or spin-out based upon 
university research, whilst recognising that entrepreneurship also influences a student’s future career-
orientation and mind-set towards self-employment (Nabi and Holden 2008).  

For academics, it is slightly more elaborate to describe entrepreneurial activity, with both a narrow 
and broad view possible. A narrow view of entrepreneurship would include a start-up or spin-out 
based upon university research (Etzkowitz 2001) whilst a broader view starts with the narrow view as 
a base, and adds academic engagement with industrial partners in the form of collaborative research, 
consulting, contract research (Louis et al. 1989, Klofsten and Jones-Evans 2000).  

With a majority of the UBC results named in the preceding paper attributable to this broader form of 
academic entrepreneurship, we will limit the following discussion to just those outputs, outcomes and 
impacts attributable to a student- or academic-created start-up, or a spin-out based upon university 
research. 

If it is considered that the entrepreneurship ‘activity’ is the act of creating a new spin-out or start-up, 
then the output from the process would be the new enterprise. In this case, the outputs include the 
creation of an active (start-up) company (The Library House (2006), spin-off (Van der Sijde 2012, 
D'Este and Perkmann 2011, Drucker and Goldstein 2007, The Library House 2006) or joint-venture 
company (Van der Sijde 2012) and extended offer of products/services (European Commission 2003). 

Specific outcomes and impacts of entrepreneurship (with focus on universities) have been 
documented in literature as is outlined in ‘Table 9: Outcomes and impacts of entrepreneurship at 
universities’ below.  

Negative outcomes of creating a spin-out company for academics could include a restriction on the 
ability to publish (Carayol 2003) or the disclosure of research results (Nelson 2004, Carayol 2003, 
Blumenthal et al. 1996) and could potentially decrease research productivity (Goldfarb 2008, Carayol 
2003, Agrawal and Henderson 2002). For either a spin-out or start-up, a further negative result for 
academics could include the potential loss of economic wellbeing through bankruptcy 
(entrepreneurship specific) with technological ventures especially at risk (European Commission 
2009, Zahra et al. 2007, Horowitz Gassol 2007). 

Furthermore, taking literature recognising more general results from UBC, a number of outcomes and 
impacts have been identified as results that could result from entrepreneurship for the respective 
stakeholders, despite not having been directly attributed to entrepreneurship within HEIs. These are 
displayed in ‘Table 10: Possible outcomes and impacts of entrepreneurship at universities’. 
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Table 9: Outcomes and impacts of entrepreneurship at universities 

Outcomes  Impacts 
Definition: Measureable product, service or 
property deliverables resulting directly from 
UBC activities (Kellogg Foundation 2004) 

Definition: Results (negative or positive) of 
UBC experienced directly by individuals and 
institutions, which were part of the primary aim 
of the UBC activity  (Kellogg Foundation 2004) 

Enables the use of new knowledge created from 
research (Van der Sijde 2012)  

Commercialises research (D'Este and Perkmann 
2011)  

Develops better solutions for society problems 
(European Commission 2003)  

Provides income for the academic (Wood 2011, 
D’Este and Perkmann 2010, D’Este and Patel 
2007, The Library House 2006) 

Provides income from employment for students 
(Hedvall 2011) 

Contributes to job creation / reduce 
unemployment (European Commission 2009a, 
European Commission 2003)  

Provides crucial inputs for competitiveness of an 
economy (European Commission 2003) 

Unlocks personal potential (European 
Commission 2007, OECD 2006, European 
Commission 2003)  

Assists the interests of society in general 
(European Commission 2003)  

Contributes to an increase in wealth of the poor 
(European Commission 2003) 

Provides sources of income for universities 
(Bercovitz and Feldmann 2006) 

Develops specific entrepreneurial skills 
(European Commission 2009b)  

Negative results:  

Potential loss of economic wellbeing through 
bankruptcy (entrepreneurship specific) with 
technological ventures especially at risk 
(European Commission 2009, Zahra et al. 2007, 
Horowitz Gassol 2007) 

Restricts the ability to publish (Carayol 2003)  

Restricts disclosure of research results (Nelson 
2004, Carayol 2003, Blumenthal et al. 1996)  

Decreases research productivity (Goldfarb 2008, 
Carayol 2003, Agrawal and Henderson 2002) 

Increased attractiveness of the region/city 
(European Commission 2003) 

Improved satisfaction of needs (European 
Commission 2003) 

Economic development and growth (Van der 
Sijde 2012, European Commission 2009a, 
European Commission 2003, Tornatsky et al. 
2002) 

Higher value jobs and career opportunities 
(European Commission 2009a)  

Social cohesion and increased job satisfaction 
(European Commission 2009a)  

Creating new entrepreneurs (European 
Commission 2003) 
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Table 10: Possible outcomes and impacts of entrepreneurship at universities 

Stakeholder Outcomes and impacts 

Academic (spin-
outs and start-
ups) 

Provides inspiration for academic research (D’Este and Perkmann 2011, 
Grossman et al. 2001) 
Exposes gaps in knowledge (D’Este and Perkmann 2011, D’Este and Patel 2007, 
Grossman et al. 2001) 
Exposure to significant interesting and relevant “real world” problems 
(Maggiora 2008, D’Este and Patel 2007, Strunz et al. 2003) 
Provides intellectual benefits (Dutrenit et al. 2010) 
Improves access to industry partners and networks (Bozeman et al.2012, Van der 
Sijde 2012, Garrett-Jones et al.2010, D’Este and Perkmann 2011) 
Provides sabbatical opportunities for faculty (Maggiora 2008) 
Increases professionalism (Van der Sijde 2012) 
New relevant skills and competencies (Van der Sijde 2012) 
Provides inspiration for teaching (Van der Sijde 2012) 
Informs teaching curriculum development and delivery (Van der Sijde 2012, 
Lamichhane and Nath Sharma 2010, Carayol 2003) 
Access to presenters and supervisors for course delivery (Shahabudin 2006) 
Access to educational resources and state of the art training facilities such as 
laboratories, workshops manufacturing plants (Shahabudin 2006) 
Provides access to equipment and resources (Tartari and Breschi 2012, D’Este 
and Perkmann 2011, D’Este and Patel 2007, Carayol 2003, Nedeva et al. 1999) 

Student spin-outs Provides additional motivation (Strunz at al. 2003) 
Extends personal network (Van der Sijde 2012, Strunz at al. 2003) 
Increases practical skills, knowledge and experience (Van der Sijde 2012, Davey 
et al. 2011, Drucker et al. 2007, Feller 2005, Ilyas 2004, Carayol 2003, 
Chesbrough 2003, Gray 2000) 
Provides extended 'training on the job' (Ginzburg and Houli 2013) 
Develops soft skills (Strunz at al. 2003) 
Develops communication and presentation skills (Strunz at al. 2003) 
Develops time management and relevant organisation skills (Strunz at al. 
2003)Improves employability of graduates (European Commission 2009) 
Increases students value (as an employee) in the marketplace (Van der Sijde 
2012, Davey et al. 2011) 
Provides opportunities for current and future employment opportunities  
(Bozeman and Boardman 2013, Van der Sijde 2012, Dutrénit et al. 2010, 
Lamichhane and Nath Sharma 2010, Maggiora 2008, Drucker and Goldstein 
2007, Ilyas 2004, Carayol 2003, Strunz at al. 2003, Santoro and Chakrabarti 
2002, Benneworth 2001, Kock et al. 2000, Gray 2000, Knouse et al. 1999) 

Universities Assists universities to fulfil their ‘third mission’ responsibilities  (Van der Sijde 
2012, Davey et al. 2011, Drucker 2007, Strunz et al. 2003, Carayol 2003) 
Contributes to the employment record of the university’s graduates. (Strunz et al. 
2003) 
Exchanges key technical and business knowledge (Carayol 2003) 
Provides practical application of research results (Lee 2011) 
Improves relevance of teaching and curriculum development and delivery (Van 
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Stakeholder Outcomes and impacts 
der Sijde 2012, Kruss et al. 2011, Lamichhane and Nath Sharma 2010, Carayol 
2003) 
Improves university reputation and image  (Ahrweiler et al. 2011, Van der Sijde 
2012, Strunz et al. 2003) 
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Status Published 

Journal:  Industry and Higher Education 

Authors Korff, N; Van der Sijde, P; Groenewegen, P; Davey, T 

Paper title:  Supporting university-industry linkages – A case study of the relationship 
between the organisational and individual levels 

Nature:  Empirical paper 
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Supporting university-industry linkages – A case study of the 
relationship between the organisational and individual levels 

Abstract:  The literature emphasises the importance of ensuring that measures developed at 
the organisational level are transferable to the individual level. This is important 
not only for effective technology and knowledge transfer in general, but also and 
especially for university–industry linkages. This study reflects on support 
mechanisms identified by previous studies as important in the support and 
fostering of such linkages and examines their implementation through a case 
study of the Münster University of Applied Sciences. Using qualitative analysis, 
the authors demonstrate how the support mechanisms developed by the 
management of the university can be translated to the individual level and 
thereby can encourage and foster university–industry linkages. 

Keywords:  University–industry linkages; technology transfer; knowledge transfer; support 
mechanisms; organisational level; individual level 

1. Introduction 

The need for universities to contribute to ‘innovation and social change’ (Gulbrandsen and 
Slipersaeter, 2007, p 112), through knowledge and technology transfer in cooperation and symbiosis 
with government and business, is putting them under increasing pressure (Etzkowitz and Leydesdorff, 
2000). Whilst the university’s first and second missions of teaching and research have long been 
recognised, it is the more recent ‘third mission’ of the university – interaction with and contribution to 
industry and society (Etzkowitz, 1998; Etzkowitz and Leydesdorff, 2000; Slaughter and Leslie, 1997) 
– that is now receiving greater attention. In this respect university–industry linkages (UILs) present a 
lucrative way to generate additional value for universities6. University management increasingly 
pursues the ‘third mission’ by promoting and implementing strategies to encourage and support UIL 
activities (Gulbrandsen and Slipersaeter, 2007).  

Much of the UIL literature refers predominantly to UILs as commercialisation activities (patenting 
and licensing) and with regard to the creation of start-ups (Göktepe-Hulten and Mahagaonkar, 2009; 
D’Este and Patel, 2007). This present study does not limit UIL activities to these but refers to all types 
of UIL activities  as identified in Davey, Baaken, Galán-Muros et al (2011, p 27): ‘collaboration in 
R&D, commercialising R&D results, mobility of students and staff, curriculum development and 
delivery, entrepreneurship, governance and lifelong learning’. In this manner, introducing UILs is 
considered as an institutional change process in the sense that internal logic and the external 
legitimation of universities are transformed. UILs can therefore be regarded as both a specific activity 
and as a type of an alliance between two parties, given the definition of the term alliance by Gulati 
(1998, p 293) – ‘a voluntary agreement between firms involving exchange, sharing, or co-
development of products, technologies, or services, which can occur as a result of a wide range of 
motives and goals’. For the purposes of this paper the activities conducted within an alliance are 
subsumed under the term UILs, which thus refers to general collaboration between a university and 
industry partner. This choice is made because for any UIL activity to function a certain level of 
collaboration – alliance – between a university and an industry partner needs to be present. An 
alliance is therefore a prerequisite for any UIL activities.  
                                                      
 
 
6 The term UIL is used as a synonym for knowledge and technology transfer in this paper due to the following explanation. Reams (1986) 

defines knowledge transfer as ‘a variety of processes emphasizing on-going personal interactions and are often a necessary foundation for 
stimulating larger scale cooperative university–industry research programs’. Technology transfer is defined by the NSF (1982) as 
‘programs capitalizing on joint industry-university research and aiming to integrate university-driven research into applied initiatives for 
the development and commercialization of new technologies’. Both statements imply that UILs are a result of knowledge and technology 
transfer. 
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UILs involve many different stakeholder groups and require a large amount of coordination (Siegel et 
al, 2003b). This is true not only for stakeholders external to the university but also for stakeholders 
within the university such as students, academics, the university itself, the management and other 
employees (Geissler et al, 2006; Siegel and Phan, 2005). Because each stakeholder group engages in 
UILs for different reasons and has different perspectives, it is even more important to have 
appropriate policies in place (Siegel and Phan, 2005). It is therefore the task of university 
management to develop and implement supporting mechanisms to encourage engagement, especially 
by academics, in these linkages (Geissler et al, 2006). Taking on the additional task of developing 
support mechanisms, and implementing them, requires the university to transform into an institution 
in which UIL activities are encouraged, supported and fostered for all relevant stakeholders (Ambos et 
al, 2008).  

The approach of this paper extends that of research studies which suggest that, for a better 
understanding of knowledge transfer, three aspects need to be considered – institutional, 
organisational and individual (Phan and Siegel, 2006). Here, the institutional factor incorporates 
aspects such as policies and incentive systems; the organisational aspect refers to the legal status and 
information flows of the university; and the individual factor considers the characteristics of the 
individuals involved in KTT (Phan and Siegel, 2006). However, it should be noted that throughout the 
paper no distinction is made between the institutional and organisational factors; both are classified as 
organisational factors. With regard to the alignment of the organisational level and the individual level 
in UILs specifically, several discrepancies were identified. These discrepancies were especially 
visible in the strategies implemented by university managers and the perceptions of the managers of 
academic researchers, as well as in the motives at organisational and individual levels for engaging in 
UIL activities (Davey, Baaken, Galán-Muros et al, 2011)7. It seems that because much of UIL is 
anchored in and supported by the organisational bureaucracy this mismatch indicates a gap between 
the university management (organisational level) and academics (individual level). This supposition is 
supported by the work of Bromley and Powell (2012), who introduced the concept of decoupling. In 
the case of UILs, ‘means-end decoupling’ refers to the relationship between implemented policies and 
uncertain outcomes (Bromley and Powell, 2012). Means-end decoupling is therefore the most 
appropriate process to consider when discussing support mechanisms implemented at the 
organisational level but which do not lead to the intended outcome at the individual level, as is the 
case with UILs.  

Adding to the difficulty of developing structures at the organisational level and implementing them at 
the individual level for driving UIL activities (Debackere and Veugelers, 2005; Friedman and 
Silberman, 2003; Geuna and Muscio, 2009; Markman et al, 2004) is the fact that although 
mechanisms for encouraging UILs are put in place at the organisational level, individuals may 
actually not be involved in UIL activities due to missing activities designed to change the culture in 
the university and at the individual level (Azagra-Caro et al, 2006). For this reason, there needs to be a 
greater understanding of individual attitudes and behaviours in achieving the university’s third 
mission. The tasks required of academics are frequently dealt with only implicitly in the changing role 
of universities (Coaldrake and Stedman, 1999). They now have the additional responsibility of 
interacting with industry and commercialisation: this implies that university management needs to 
establish structures that incorporate the change of roles on both levels and to implement structures that 
acknowledge the interrelationship of the levels.  

Based on the above, we will now focus on how the organisational level – university management – 
can relate and operationalise mechanisms for encouraging and fostering UIL activities at the 
individual level. The current paper seeks to answer this question by reviewing the literature and 
providing a comprehensive analysis of one specific case. 

                                                      
 
 
7 In this context defined as ‘the drafting and implementation of cross-functional strategic decisions by a higher education institution that will 

enable it to achieve its long-term objectives with respect to UBC’, Davey, Baaken, Galán-Muros et al (2011, p 30). 
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The paper is structured as follows. First, the extant literature is reviewed, to establish a background on 
the support mechanisms that the university management implemented to encourage academic 
researchers to engage in UILs. Based on this review a framework is developed, to describe and 
analyse the case of Münster University of Applied Sciences (MUAS). A discussion of the case study 
and the literature follows; and the paper ends with conclusions, limitations and suggestions for further 
research. 

2. Background 

2.1 Relevance for establishing support mechanisms for UILs 

In the last 30 years, the technology transfer industry has become established and, in particular in the 
USA, has grown as an outcome of legal changes arising from enactment of the Bayh–Dole Act which, 
in brief, gave universities ownership of their research outputs (D’Este and Perkmann, 2011). With 
potentially large sums of money at stake, university policymakers sought ways to support or 
encourage commercialisation of knowledge and technologies. Research on support mechanisms for 
UILs has typically focused on mechanisms supporting the transfer of technologies, such as technology 
transfer offices (TTOs) and incubators (Plewa et al, 2006). However, with an understanding that there 
is latent value remaining untapped in other types of UILs, and on the basis of concepts such as the 
entrepreneurial university (Gibb and Hannon, 2005) and the engaged university (Holland, 2001; 
Chatterton and Goddard, 2000), increasing attention has been given, albeit still at relatively low 
levels, to how UILs can be supported (Plewa et al, 2006).  

The literature shows that support mechanisms are designed to address a number of key areas of UILs. 
From a top-down perspective there should be favourable organisational UIL frameworks and 
conditions, provision of a suitable structure of incentives for universities and removal of barriers to 
UILs, complemented by highlighting how universities and businesses can better understand the 
challenges of UILs (Tornatzky et al, 2002). From a bottom-up perspective the mechanisms should 
seek to overcome barriers to UILs and enable the drivers of UILs, whilst also offering appropriate 
incentives to individual academics. In discussing the merits of the top-down and bottom-up 
approaches, Ponomariov (2008) and Ponomariov and Boardman (2008) contend that most policy 
efforts to facilitate collaboration are directed at institutions, aiming to formalise such interaction 
through boundary-spanning arrangements, rather than at individual academics. As a result, most 
efforts neglect the fact that UILs are supported and operated by people. These authors therefore argue 
that support mechanisms for individuals need to be developed, because it is interactions and 
exchanges between individuals that characterise UILs. Incorporating the individual in policy 
formulations can result in a focus on the desired behavioural changes in individuals that will benefit 
the UIL’s activities (Ponomariov, 2008). As such, it is even more important to implement support 
mechanisms targeted at both the institution and the individual and avoiding friction between the two. 
In doing so, both levels can be interlinked with each other and UILs can be strengthened. Adding to 
this observation, Henrekson and Rosenberg (2001) recognised that there is also a need to align 
support mechanisms with the type of collaboration. Potential support mechanisms addressing this 
point are covered below. 

Ambos et al (2008) suggest that in terms of policy implementation universities face tensions on the 
organisational and individual levels. Not only does the university need to manage the additional task 
of commercialising research results (besides academic research), but also the individual must balance 
the time needed for conducting pure academic activities and the time needed for entrepreneurial UIL 
activities. The tension on both levels presents university management with interest/priority conflicts 
and, as a result, problems in the formulation and development of appropriate structures and measures 
to be undertaken for strengthening UILs (Ambos et al, 2008). One way to overcome this is to 
implement a dual structure so that tensions can be reduced. In the case of UILs, TTOs are a suitable 
measure for minimising the tension on both levels because the TTO assumes the task of 
commercialising research results and this creates a generic support mechanism. 
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Despite having to manage the balance between academic and entrepreneurial UIL activities, 
academics are increasingly interested in bridging the worlds of academia and business rather than 
concentrating primarily on basic research (D’Este and Perkmann, 2011). In this context the 
importance of having appropriate incentive systems for technology transfer has been noted, for 
instance by Link and Siegel (2005), with recognition that personal efforts by academics in creating 
opportunities for collaboration can have a significant positive effect in extending UILs. In reinforcing 
the importance of the individual in UILs, Tornatzky et al (2002, p 18) emphasise the need to create 
the appropriate culture for UILs to flourish, emphasising that the behaviour of faculty, students and 
administrators is supported by the values, norms and reward systems of the institution. Given that 
cooperation with business is a discretionary activity for academics (D’Este and Perkmann, 2011), it is 
contended that the individual and the surrounding culture, including individual rewards, are vitally 
important. 

2.2 Potential support mechanisms for UILs 

To implement UILs and foster a culture where such linkages are a large part of a university’s 
activities, it is necessary for university management to define a mission in which UILs play an 
integral part (Friedman and Silberman, 2003; Markman et al, 2005; Polt et al, 2001). University 
employees identify most strongly with the mission if university management demonstrates a top-down 
commitment to UILs and puts support mechanisms for academics in place. Taking a contrary view, 
Philpott et al (2011) argue that UIL activities originate from the individuals involved in the linkages 
and that a bottom-up approach is therefore more suitable. In this case, the implemented support 
mechanisms are formulated as a result of the activities already performed by individuals. This means 
that the support mechanisms at the individual level are now transferred to a higher level to support 
UIL practices on a broader scale. Because both university management and individuals are essential 
for UILs, a combination of a top-down and bottom-up approach is necessary. When seeking to expand 
a university’s UIL activities, university management is advised to set up long-term strategies and 
follow an overall strategic approach to UIL (Siegel and Phan, 2005). A culture for UIL has to be 
established and, more importantly, there needs to be effective linking of all levels to advance UILs 
through appropriate instruments (Rasmussen et al, 2006; Polt et al, 2001). 

Establishing a TTO is one way of facilitating UIL activities in universities (Siegel and Phan, 2005; 
Siegel et al, 2003a; Festel, 2013; Geuna and Muscio, 2009; Göktepe-Hulten and Mahagaonkar, 2009; 
Geissler et al, 2006). A TTO’s activities can be wide ranging, to include, for instance, coaching, IP 
management, service provision and development of industry relations and, as such, it serves as an 
intermediary between university and industry (Dotorre et al, 2010; Siegel and Phan, 2005). According 
to previous analysts, a TTO should be established in a decentralised manner (Debackere and 
Veugelers, 2005) and its personnel should have previous industry experience in key positions 
(Lubango and Pouris, 2007), to achieve better development of relationships with industry. Introducing 
a TTO at a university not only allows academics to continue with academic activities but also 
provides the possibility for academics to engage in commercialisation activities where the TTO takes 
over the main responsibility (Ambos et al, 2008). 

Incentives are well-documented mechanisms for supporting and enhancing UILs (Frey and 
Neckermann, 2008; Stephan, 2008; Siegel et al, 2004; Lam, 2011): a mixture of monetary and non-
monetary incentives, such as additional resources (Siegel et al, 2003b) is suggested. Similarly, 
Göktepe-Hulten and Mahagaonkar (2009) identified that academics engage in UIL activities not so 
much for monetary reasons but rather for recognition. This is supported by Lam (2011) who argues 
that when formulating policies to motivate academics to engage in commercialisation activities it 
should be acknowledged that individuals may be motivated by extrinsic and intrinsic rewards and that 
monetary aspects play only minor role. Further, Van Rijnsoever and Hessels (2011) suggest 
distinguishing between incentives targeted at disciplinary and interdisciplinary research. A specific 
incentive relating to the reduction of the teaching load proved to be an effective measure for engaging 
academics in UIL activities (Arvanitis et al, 2008). Siegel et al (2007) and Polt et al (2001) proposed 
the incorporation of UIL activities into the promotion and remuneration system of a university. 
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Conversely, it must be remembered that when setting up incentives aimed solely at publishing 
research results and writing research proposals this does not result in academics participating in UILs. 

Thus, incentives should in practice include the applicability of research results (Fraser, 2004). This 
may be more pertinent with regard to conducting UIL activities at universities of applied sciences 
(UAS) in contrast to traditional universities. Benchmarking UIL measures across Europe and the US, 
Polt et al (2001) noted that several aspects need to be considered when implementing incentives to 
strengthen UILs. UILs vary according to different industry sectors and thus structures set up in one 
sector may not be effective in another. Furthermore, measures can span a wide variety of different 
incentives, organisational regulations and institutions which have differing effects on UILs – 
fostering, moderating or opposing each other. As such, incentives cannot be regarded in isolation from 
each other (Polt et al, 2001): they must be regarded in combination, with different mechanisms 
addressing different areas. In summary, there is no one incentive that will foster UIL activities in 
general; rather, different approaches are required at various levels and in differing degrees. 

To operationalise a strategy for UILs effectively, Mitton et al (2007, p. 744) propose ‘face-to-face 
exchange between decision makers and researchers, education sessions for decision makers, networks 
and communities of practice, interactive, multidisciplinary Supporting university–industry linkages: a 
case study workshops, web-based information, electronic communications and steering committees’. 
Although Mitton’s study concerns UILs in the health sector, its applicability to UILs in general is 
evident. Thus, also with regard to effective communication, it is necessary to link the organisational 
and individual levels. The provision of support mechanisms for UILs that are internal to organisations 
only is insufficient. UIL activities should also be communicated to internal as well as external 
stakeholders, to recognise their roles and, potentially, inform others about opportunities available in 
the university (Siegel et al, 2003b; Van der Sijde, 2012; Geissler et al, 2006). 

2.3 Experience 

Prior experience is a significant factor in determining an organisation’s ability to strengthen and foster 
UILs (Sampson, 2007; Anand and Khanna, 2000; Hoang and Rothaermel, 2005; Kale et al 2000; 
Jiang et al, 2008). Again, such experience must be considered at both levels. For instance, Sampson 
(2005) points out that those organisations with experience in UILs are able to implement processes for 
managing collaborations more effectively; and it is not only the organisation’s experience, but also 
that of individual academics, that is important (D’Este and Patel, 2007; Bercovitz and Feldman, 2008; 
Gomes et al, 2005; Bruneel et al, 2010). The UIL literature identifies individual experience as either 
experience gained in previous employment in industry (Lubango and Pouris, 2007; Lin and Bozeman, 
2006; Van Rijnsoever et al, 2008) or experience gained from conducting UILs in academia (D’Este 
and Patel, 2007). Both categories of experience are found to be advantageous for academic 
researchers with regard to UIL activities. Academics who scored higher on both categories were 
found to have higher levels of network activity (van Rijnsoever et al, 2008) and a heightened 
understanding of the requirements and needs of the partner (Plewa and Quester, 2008) and of the 
market (D’Este et al, 2012). 

Based on the premise that experience plays an important role in providing insights into explaining and 
potentially advancing UIL activities, the present paper takes this into consideration by specifically 
addressing the role of experience. 

In light of this discussion of the relevant literature, the following support mechanisms emerge as 
important: policy formulation and development; the execution of policies; incentives; and 
communication. Because experience is a characteristic of an organisation or an individual, it cannot 
be regarded as a support mechanism. These four areas are the basis for the structure of the case study 
and are used to analyse the interplay between the organisational and individual levels. We connected 
these two levels and their identified toolkits, through our case study. 
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3. Method 

3.1 Research design 

We adopted an interpretivist perspective, which is recommended for the investigation of 
organisational behaviour (Saunders et al 2007). The data collection method for case studies can take 
different forms. In our case it is based on experience, which helps in understanding the 
interconnections; document analysis, which shows how processes and intentions are formulated and 
developed into instructions, regulations and incentive schemes; and in-depth interviews, which shed 
light on people’s experience of incentive schemes and on individual motivations. The added value of 
using in-depth interviews is the potential they offer for deeper insights into the connections between 
the different aspects of the topic (Malhotra and Birks, 2007). 

3.2 Data collection and analysis 

Münster University of Applied Sciences (MUAS) was selected for this case study. One of the authors 
is currently employed as a research assistant at this university and this was instrumental in gaining 
access to the presidential board and helped us to share experiences with other academics at the 
institution. The sample consisted of, first, five published documents about MUAS, describing 
structures and putting the strategies set by the university management into operation, and their 
implementation at the individual level; and, second, four additional documents – two University 
Development Plans, two Annual Reports, provided by MUAS – which completed the sample. In 
addition, the sources for the analysis of MUAS are based on the following publications and 
documents concerned with the University of Applied Sciences. 

 Baaken et al (2011). 
 Davey, Baaken, Deery et al (2011). 
 Dottore et al (2010). 
 Fachhochschule Münster (2010). 
 Hochschulentwicklungsplan 2011–2015. 
 Fachhochschule Münster (2004). 
 Hochschulentwicklungsplan 2005–2010. 
 Fachhochschule Münster (2012), Jahresbericht 2011. 
 Fachhochschule Münster (2013), Jahresbericht 2012. 
 Kliewe et al (2012) 
 Schröder et al (2012). 

The documents were analysed using NVivo 10 digital coding software. The coding of topics was done by 
detecting different themes in the publications and contrasting these with support mechanisms 
identified in the literature. To avoid subjectivity and bias, the data were cross-checked by all the 
authors. 
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Table 1: Overview of sample 

Interviewees Currently on 
Presidential Board 

Formerly on Presidential 
Board 

Current Academic 
Researcher 

1  

2  

3  

4  

5  

6  

7  

8  

 

For the in-depth interviews, the participants were chosen on the basis of purposeful (judgmental) 
sampling (Saunders et al, 2007; Malhotra and Birks, 2007), which allows the researcher to choose the 
sample according to their personal judgment and their estimation of whether the sample is able to 
answer best the overall research question (Saunders et al, 2007). The participants for the in-depth 
interviews comprised two distinct groups (see Table 1). 

The first group included people who were either current or past holders of positions on the 
presidential board at MUAS and who were or had been involved in strategy development and 
implementation. Four people were interviewed. To grasp the operationalisation of support 
mechanisms implemented by MUAS management, four academic researchers were interviewed. 

The interviews were semi-structured: the researcher had an interview schedule, but was able to alter 
and change the direction according to the answers provided (Bryman and Bell, 2007; Saunders et al, 
2007). This enabled different viewpoints and insights to be explored and recorded. The interviews, as 
well as the documents, focused on three major topics. 

 What strategies developed at the organisational level exist at MUAS for supporting and 
strengthening UILs developed on the organisational level. 

 How these strategies are operationalised at the individual level. 

 How experience influences the operation of these mechanisms at the organisational as well as 
the individual level. 

The interviews with the academic researchers continued until all the questions had been answered to 
such an extent that the objectives of the research were achieved (Saunders et al, 2007). It should be 
noted that the interviews served only as a supportive instrument in the actual analysis of the case 
study, providing for better communication and demonstration of the operationalisation of strategies at 
the individual level. The quotations from the interviews provide a clear picture and underline how 
university management reaches the individual and how the support mechanisms are perceived by the 
academics. 

4. Case study: Münster University of Applied Sciences 

4.1 Background 

Identified in the literature as a best-practice case for its innovative approach for knowledge transfer, 
Münster University of Applied Sciences (MUAS), founded in 1971, presents an interesting case. In 
2007, MUAS was recognised by and won an award from the Initiative of Foundations for the German 
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Sciences as a best practice case for working with industry; in addition it was acknowledged as an 
outstanding example, with regard to transfer activities, by ProTon Europe (the pan-European 
Association of Knowledge Transfer Offices) and the European University Association (Baaken et al, 
2011). Currently (2013) the university has 650 employees, 257 professors, 328 research associates 
and approximately 11,000 students enrolled in 77 degree programmes spread over 12 faculties and 2 
central scientific units in various locations – Münster, Steinfurt, Ahlen/Beckum/Oelde and Coesfeld 
(Fachhochschule Münster, 2013c). In addition to the faculties, MUAS has seven internal institutes and 
four associated institutes, each dedicated to a specific research area. The university focuses on 
research in six fields – Construction/Environment/Resources, Health/Life Sciences, Product and 
Process Development, Applied Social Sciences, Company and Services Management and 
Communication/Information (Fachhochschule Münster, 2013a). Researchers at MUAS contribute 
their knowledge to five competence platforms, which are well recognised and spread across Germany. 
In 2012 the amount of third-party funding generated was around V15.7 million, an increase of 0.8% 
on the amount generated in the previous year (Fachhochschule Münster, 2012, p 19). 

4.2 The MUAS approach 

At MUAS a ‘Triangle of Innovation’ was implemented, in which three distinct areas – strategic, 
analytic scientific and operational – operate synergistically (Schröder et al, 2012) (see Figure 1). Each 
area is performed by different entities, each serving a specific objective and concerned with a sub-
strategy and sub-operational tasks. The university management embodies the strategic area, a research 
and development (R&D) centre (Science Marketing) exemplifies the analytical–scientific area, and 
the Transfer Agency is responsible for the operational aspect of the triangle. Although the triangle is 
implemented by university management, each of the three areas follows certain mechanisms based on 
the organisational level of that entity, to be implemented on the individual level: thus all areas have 
both an organisational and an individual level. It should be noted that the Triangle of Innovation is 
designed specifically to enhance UIL activities and thus addresses neither research and transfer nor 
the development of strategic partnerships in general. This means that all types of UILs are addressed 
by continuous involvement of industry partners8. 

Figure 1: Triangle for Innovation at MUAS (adapted from Schröder et al., 2012) 

 
 

The support mechanisms at MUAS relate to four different aspects – policy formulation and 
development; execution of policies; incentives; and communication (see Table 2). Although the 
formulation and development of policies is a key responsibility of the university management and is 
thus the strategic area of the triangle, the execution of the policies occurs through the remaining two 
                                                      
 
 
8 Collaboration in R&D, commercializing R&D results, mobility of students and staff, curriculum development and delivery, 

entrepreneurship, governance and lifelong learning according to Davey, Baaken, Galán-Muros et al (2011, p 27). 
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entities: the Transfer Agency (operational area) and Science Marketing, the R&D centre (analytic–
scientific). Whilst the support mechanisms ‘incentives’ and ‘communications’ are also formulated by 
the university management, there are distinct variations at the organisational and individual levels. As 
already noted, experience cannot be regarded as a support mechanism as such, but it does constitute a 
vital aspect and we need to understand the effect it has on the formulation of support mechanisms at 
organisational and individual levels. The organisational and individual levels are closely interlinked 
throughout all support mechanisms: in the specific case of experience, both generate and obtain 
certain experience levels that can be shared and thereby benefit both organisations and individuals in 
advancing UIL activities at MUAS. 

The following paragraphs explain how the organisational level interacts with the individual level 
through specific instruments for each of the support mechanisms, plus experience, to strengthen and 
foster UIL activities at MUAS. 

4.3 Policy formulation and development 

This section outlines instruments related to the support mechanisms for policy formulation and 
development. To accomplish the university’s aim of maintaining its lead position among German 
Universities of Applied Sciences in the generation of third-party funding, the presidential board 
implemented strategic options on the organisational and individual levels. We describe below how 
strategic decisions were implemented at the organisational level and how, at the same time, these are 
linked to the individual level. 

Table 2: Alignment of organisational and individual levels 

Level/ 
Supporting 
Mechanisms 

Policy 
(formulation & 
development 

Execution of 
policies 

Incentives Communication Experience 

Organisational TTO Science 
Marketing 

Main actor in 
developing and 
implementing 
incentives 

Internal/ External 
communication 

Experience of 
institution 

Science Marketing Transfer Agency 

UDP  

Academic 
Scorecard 

 

Strategic 
Partnerships 

 

Open Space Event  

Individual Open Space Event Identifying 
research funding 

Reduction of 
teaching load 

Internal/ External 
communication 

Experience of 
individual 
academic 
researchers Administrative 

support 
Space allocation 
scheme 

Creating 
networks 

Qualification 
positions 

Supporting 
process of 
patenting 

State money 

Conducting 
research on UIL 

Lisbon award 

Dissemination Extra salary 
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Table 3:  Academic scorecard of the Faculty of Electrical Engineering and Computer Sciences 
Source: Fachhochschule Münster, 2010, pp 44–45. 

Strategic aim Specific aim Activity 

Strengthen research and transfer 
activities 

Increase research and development 
activities 

Find strategic partners for working on 
common topics 

4.4 Organisational level: university development plan.  

To achieve its strategic quality management requirements, MUAS systematically aligns its 
development activities in accordance with its University Development Plan (UDP) (Fachhochschule 
Münster, 2010). Comparing the UDPs for 2005–2010 and 2011–2015, a significant difference can be 
noted in the area of ‘research and transfer’. Thus, while the UDP for 2005–2010 proposed the 
‘increase of publicly and privately funded R&D projects’ (Fachhochschule Münster, 2010, p 17) the 
current UDP states the more definite measure of ‘stabilising of third-party funding by means of a 
systematic management for EU-projects’ (Fachhochschule Münster, 2010, p 17). A similar 
observation can be made with regard to the strategy of ‘development of strategic networks and 
alliances with companies, universities and communities’ (Fachhochschule Münster, 2010, p 17) and 
its specification for the ‘systematisation of exchange processes between the university and its 
partners’ (Fachhochschule Münster, 2010, p 17). Both examples demonstrate the ability of MUAS to 
achieve its previously-defined strategic aims and the development of the strategies. Either the 
strategies developed in UDP during 2005–2010 were implemented successfully, or acceptance of 
these strategies increased and thus a more definite formulation could be established. It must be noted 
that the strategies, set by university management, are unable to succeed in the absence of appropriate 
instruments to support implementation. As a result, the remainder of the paper discusses specific 
instruments supporting the overall strategy of MUAS as set out in the University Development Plan. 

4.5 Organisational level: academic scorecard 

The University of Applied Sciences formulates its aims and strategies according to a so-called 
‘Academic Scorecard’ which is incorporated into the UDP and is in accord with MUAS’s principle ‘to 
be at the service of society through offerings related to education and research activities’ 
(Fachhochschule Münster, 2010, p 6) as characterised by high performance, sustainability and acting 
inquisitively as well as proactively. Three areas comprise the central aspects of the Academic 
Scorecard – education, research (including transfer) and resources (personnel, infrastructure, finances, 
management) – which are applicable not only to the entire university but also to each faculty. Each of 
these areas is characterised by a strategic aim (developed by the university management), a specific 
aim (a specification/elaboration of the strategic aim) and activities undertaken to contribute to the 
realisation of the strategic aim (Fachhochschule Münster, 2010). While the Academic Scorecard for 
the entire university is more strategic in nature and focuses on aims and measures to be implemented 
on an organisational level, the aims and activities performed by the individuals are operational 
because they state precisely the actual activity to be undertaken (see Table 3) and therefore 
specifically connect the aims at the organisational level with actions undertaken at the individual 
level. Although the strategic aim ‘. . .[to] strengthen research and transfer activities’ is one that 
university management wants to pursue, the activity ‘[to] find strategic partners for working on 
common topics’ is a responsibility specific to individuals. When monitoring attainment of the 
strategic aim, the actual result of the activity is also monitored. Based on the activities undertaken by 
the faculty, the president of MUAS and the faculty together evaluate the strategic development. In the 
event that the specific aim was not achieved, alternative strategies for doing so are (re)defined: 
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‘The definition of these strategic goals and their operationalisation occurs in a top-down 
and bottom-up approach, is an iterative process. So, the university managements sets the 
strategy ‘strengthen research’, then it goes to faculty level. Here, the individual researcher 
and faculty determine how the respective faculty can contribute to the strategy and which 
activities to perform. [. . .] So, the individual researcher has the opportunity to contribute 
input. This result is then formulated into a specific activity and this is communicated back 
to the university management. Then, the university management says yes, we agree with 
this or some areas need to be combined. That is the responsibility of the faculty and it 
should formulate a competence area. Thus, that is the iterative process, from top-to-
bottom to the individual level and from bottom-to-top.’ (Interviewee 2) 

The individual is an integral element and contributes significantly to the achievement of the overall 
strategic aim of MUAS. Three levels of MUAS internal stakeholders – university management, 
faculty and academic researcher – are involved in various stages of the process, thus ensuring a clear 
definition of roles and responsibilities. This demonstrates that MUAS is keen to engage with and 
involve numerous levels to encourage UILs on a wide scale. MUAS is thus following the suggestions 
proposed by Siegel et al (2003b), Siegel and Phan (2005) as well as Geissler et al (2006); that is, to 
consider stakeholders on different levels to drive and foster UILs. 

4.6 Organisational level: strategic partnerships. 

MUAS intends to develop long-lasting relationships with industry partners able to complement and, 
equally, advance its research activities and thus drive UIL activities at the university (Baaken et al, 
2011; Schröder et al, 2012). As such, MUAS has two strategic partnerships: one with BASF Coatings 
GmbH and the other with Merck KGaA. Both companies are involved in several study programmes 
and research activities in different faculties. These partnership agreements operate at the 
organisational and individual levels. While the university management and CEO of the company 
define potential research areas, it is the individual academic researchers who are actually engaged in 
specifying the topics to be researched and putting the research strategies into operation (Interview 1). 
Both partners interact on various levels and provide information about research progress and possible 
changes. The interaction may include the supervision of a Bachelor/Master’s thesis, temporary 
teaching positions, lifelong learning programmes and joint R&D projects (Schröder et al, 2012). The 
partnering approach of MUAS therefore follows a loop of interaction on strategic (organisational) and 
operational (individual) levels. 

‘On a different level the skill related competences come together. The research 
management of the company and the deans of the respective faculties collaborate as 
regularly as the involved researchers. The latter one occurs case specific and probably 
numerous times a year. Besides that, the individuals, who on the one hand decide on the 
deployment of personnel, the deans and at the same time the head of department in the 
company come together. CEO and university management meet at least once a year to 
identify whether to correct something, whether to set different incentives etc. basically a 
whole spectrum investigates the topic and defines the framework so that both parties 
benefit from it.’ (Interviewee 3) 

By adopting a strategic partnership approach, MUAS demonstrates its dedication and commitment to 
drive UIL activities. This illustrates that MUAS is actively pursuing its strategy, as presented in the 
UDP, and putting it into operation through close interaction with partners on various levels. 

4.7 Organisational level: Science Marketing.  

The foundations for increasing third-party financial income at MUAS were laid through the 
appointment in 1998 of a university professor with a marketing background as the Vice-Rector for 
Research Affairs and Technology Transfer (Davey, Baaken, Deery et al, 2011; Schröder et al, 2012). 
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The philosophy was straightforward – if MUAS seeks to work more closely with industry partners, by 
offering research activities and requesting money for these activities, the university is part of a 
market. Therefore, as with any instance of offering products and services, marketing principles can 
and must also be applied to research activities (Davey, Baaken, Deery et al, 2011; Schröder et al, 
2012). It became apparent that in order to advance in its UIL activities MUAS had to consider 
practices from other European countries. With this in mind, the ‘Science-to-Business Marketing 
Research Centre’ was established in 2002 with the sole responsibility of investigating science-to-
business marketing further (Davey, Baaken, Deery et al, 2011; Schröder et al, 2012). This research 
centre has two purposes at MUAS: it serves as an instrument for the formulation and development of 
policies at MUAS; and it is one entity of the Triangle of Innovation executing the policies. 

4.8 Organisational level: Transfer Agency.  

Set up as a GmbH, the Transfer Agency (TA) of MUAS is responsible for the operational processes of 
UILs (Schröder et al, 2012). The CEO of the TA is not only a member of the presidential board but is 
also the first contact person for academic researchers regarding transfer activities and UILs (Schröder 
et al, 2012). The TA is beneficial for MUAS and individual academic researchers, for two 
organisational reasons. First, the organisational format of a GmbH is very common and therefore 
companies regard the TA as a regular business partner (Schröder et al, 2012). This would not be the 
case if the transfer agency was a unit within the university structure: companies are generally more 
reluctant to collaborate directly with universities. Second, the structure of the TA is advantageous for 
liability reasons (Schröder et al, 2012). 

4.9 Organisational level: Open Space Event.  

In order to develop further the research areas at MUAS and extend potential research fields, an Open 
Space Event is organised every two years, to which all academic researchers are invited (Interview 2). 
During this event the research competence areas mentioned above were developed, on the basis of 
input from individual researchers. Academic researchers are encouraged to adopt an interdisciplinary 
mind-set and hence engage with various faculties. In conducting such an event, university 
management collaborates with researchers who are experts in their field to promote and develop the 
University of Applied Sciences in its entirety. In the event that a large number of researchers 
collaborate with each other, an institute may be formed if, for instance, a prosperous research field is 
identified (Interview 2). 

‘[. . .] Every two years, we conduct an Open-Space-Event, where we invite all researchers 
to participate and to discuss topics in workshops. [. . .] The topics in the workshops are 
democratically elected and are compared to the know-how present in the university and on 
the other hand which obstacles and social challenges exist or which requirements on 
behalf of the industry exist. All this is documented and summarised in areas where 
interdisciplinary teams can work together. Basically the results are areas with common 
competence.’ (Interviewee 2) 

In organising this event with the aim of developing future research areas, MUAS makes use of current 
internal resources. This means that in order to advance on an organisational level MUAS engages the 
individual level. Setting up this specific measure of internal collaboration demonstrates the linkage of 
both levels at MUAS. 

Individual level: Open Space Event. The Open Space Event can be addressed at the individual as well 
as the organisational level. Because this event is open to every academic from MUAS, it provides 
good opportunities for them to interact with the organisational level and engage collaboratively in 
discussions about their research fields and potential future developments. Incorporating academic 
researchers in such fundamental activities demonstrates to them that their expertise is highly valued 
by university management. For the individual academics the event is regarded as valuable not only to 
promote the university but also to learn more about other research areas and to identify potential 
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synergies. However, despite the benefits, some of those interviewed mentioned that because of heavy 
workloads academics were unable to find time to attend the event. 

‘[. . .] I would like to participate. This is a very valuable event. [. . .] I was never able to 
attend – I have a relatively high third-party-quota so I am extremely busy. [...] However, I 
always was aware of the event and that it is taking place.’ (Interviewee 6) 

Given that this is the case for many academic researchers, we interpret this to mean that while the 
event is highly valued and appreciated, at both the organisational and the individual level, the time 
needed to participate actively is rarely available. This is not to say that the level of involvement of 
academics in UIL activities is low: in fact, the opposite is the case. University management must 
therefore ensure that although a number of academics are active in UILs, both levels need to be 
involved, and especially these academics because they are aware of current market trends and needs. 

As demonstrated above, MUAS university management is effective in aligning both levels with 
regard to the policy formulation and development support mechanism. This mechanism is a strategic 
matter that is firmly based in the responsibilities of the university management. While the majority of 
strategic decisions – such as the implementation of the University Development Plan, the 
establishment of strategic partnerships and creation of two entities dedicated to support UIL activities 
– are set up on the organisational level, the individual level is still closely linked to it. 

4.10 Execution of policies 

At MUAS two entities of the Triangle of Innovation are responsible for the execution of policies 
formulated by the university management – namely the R&D centre, Science Marketing, and the 
Transfer Agency. The following sets out the interplay of the organisational and individual levels in 
each entity for fostering UIL activities at MUAS. 

4.11 Organisational level: Science Marketing. 

The R&D centre ‘Science-to-Business Marketing Research Centre’ (S2BMRC) was established in 
2002 with the stated purpose of applying marketing principles to research markets in order to drive 
and encourage UILs at MUAS (Kliewe et al 2012; Schröder et al, 2012). The strategic logic behind 
the establishment of S2BMRC is to support university management and the Transfer Agency in the 
decision-making processes by providing them with up-to-date information of how to market research 
competences, results and performances of a university (Kliewe et al, 2012). 

‘One of our roles is to develop general models based on what we have tested, developed 
and validated at MUAS, so that one can benefit and valorise from what exists in the 
university. [. . .] The other role is to develop and combine the models and adapt them to 
the framework at MUAS so decision makers on the strategic and operational level can 
basically improve strategies and instruments here.’ (Interviewee 5) 

Three strategically positioned research activities are worth mentioning in particular. One, a survey, is 
dedicated to identifying what customers (companies) of research institutions expect from the research 
provider (university) and how these success factors are actually operationalised at the university 
(Schröder et al, 2012; Dotorre et al, 2010). The reasoning behind the study is twofold: it is necessary 
not only to understand, address and cater for the needs of customers but also, at the same time, to 
monitor one’s own activities and thereby identify gaps. Using these research results provides 
S2BMRC and MUAS with insights about areas for improvement. This study is being conducted on an 
international level in order to be able to compare with and learn from other practices (Schröder et al, 
2012; Kliewe et al, 2012). 

The second research study addresses the image of MUAS, with potential customers being asked about 
their perceived image of the university and the responses being compared to the image MUAS wants 
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to convey (Kliewe et al, 2012). Strategically this is an important tool for strengthening awareness of 
MUAS. Lastly, internal analyses are carried out in order to identify the requirements of researchers so 
that UILs can be better managed at MUAS (Kliewe et al, 2012). This study is especially helpful for 
advancing further the structures and policies for UILs. In addition, the study is enabling a comparison 
to be made between academic researchers’ perceptions of their performance and the perceptions of 
companies and thus provide indicators about which areas academic researchers need to improve. 

The analytical–scientific purpose of the research centre can be extended to more activities such as 
conducting various research projects for governmental institutions, companies and other universities 
or research organisations. PhD studies, publicly-funded research projects as well as self-funded 
projects serve to advance the topic of science-to-business marketing in general (Kliewe et al, 2012). 

The fact that MUAS bases its decisions regarding future UIL activities on scientific research results 
demonstrates the willingness to constantly improve the UIL management at the institution by learning 
from other practices. Integrating an analytical–science component into the development and fostering 
of UILs activities at a university is beneficial with regard to shaping and maintaining UIL activities 
generally. 

4.12 Organisational level: Transfer Agency.  

The operational side of the Triangle of Innovation is administered by the Transfer Agency (TA) of the 
University of Applied Sciences (Fachhochschule Münster, 2004) which is based in the university: the 
CEO of the Agency is a member of the presidential board. The main task of the TA is to make contact 
and maintain existing relationships with companies in the region and act as an interface for individual 
academic researchers and industry partners. One significant aspect in this respect is that the position 
of CEO was filled by a person with knowledge of managing projects with industry and willing to 
promote and develop UILs (Interview 1). 

With regard to the advancement and generation of third-party funding, the TA engages in numerous 
strategic initiatives. One example is the transfer project ‘Train’ which was launched in 2001, with the 
county of Steinfurt, to strengthen the region’s innovation potential (Fachhochschule Münster, 2004; 
Schröder et al, 2012). One outcome was the establishment of a ‘Founder and Innovation Park’ 
(GRIPS) close to the university’s engineering related faculties. 

One strategy that proved successful was the transformation of a traditional transfer unit to a transfer 
agency which proactively accompanies partnerships from beginning to end. 

‘[. . .] In the last years we continuously developed from a university transfer unit to an 
innovation and project development agency. This means that we take up, for instance, 
project ideas from our researchers and requests from industry and support the actual 
realisation in close cooperation with the respective project participants. Also, we try to 
give impulses to the region.’ (Interviewee 7)  

The close connection of the transfer agency with industry provides for additional projects to emerge, 
further to those that individual academics may initiate. As suggested by Ambos et al (2008), the 
establishment of a TTO at MUAS gives university management and individual academics the 
opportunity to focus on their main responsibilities of teaching and conducting research. 

4.13 Individual level: Science Marketing.  

Altering the framework conditions at MUAS for UILs (Interview 5) has provided the means for 
communicating research results to individual academic researchers at the university. An intended 
side-effect of all research projects is the development of tools and instruments to support UIL 
activities (Interview 5). Currently the toolbox comprises more than 80 tools, addressing different 
needs and categorised as both generating short, medium and long-term effects and as being strategic 
and operational. One tool of particular interest is the ‘Partnership Stairway Model’ (Davey, Baaken, 
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Deery et al, 2011) which was used by MUAS management to enable it to implement its strategy of 
developing long-term partnerships with companies. 

The dissemination of research results is not limited to MUAS; it also extends – nationally and 
internationally – to other universities, academic researchers, industry and society. This is achieved 
through many channels – for instance, conferences, lectures, seminars, workshops and publications. A 
conference dealing specifically with Science Marketing is held every 2 years to promote the research 
centre and, indirectly, MUAS itself in fostering UIL activities further (Interview 5).  

4.14 Individual level: Transfer Agency 

The TA reaches individual academic researchers at MUAS in various ways. Its principal tasks include 
consulting and supporting activities, as well as establishing networks (Schröder et al, 2012). As a first 
step the TA seeks to highlight research activities for the benefit of external interest groups, by 
identifying competence areas and defining the research directory and representing MUAS at fairs 
(Fachhochschule Münster, 2004). In addition, the TA provides support in identifying appropriate 
research funding and offers administrative support for writing EU proposals. Once the projects with a 
business partner are operational, academic researchers gain from the experience of the management of 
finances (Schröder et al, 2012). Another key responsibility is support in applying for patents. An 
additional service is the organisation of events to which industry representatives are invited to learn 
about the latest research results and insights. These provide academics with opportunities to make 
contact directly with potential industry partners. support UIL activities (Interview 5). Currently the 
toolbox comprises more than 80 tools, addressing different needs and categorised as both generating 
short, medium and long-term effects and as being strategic and operational. One tool of particular 
interest is the ‘Partnership Stairway Model’ (Davey, Baaken, Deery et al, 2011) which was used by 
MUAS management to enable it to implement its strategy of developing long-term partnerships with 
companies. 

‘[. . .] Well, the basic support, the billing, personnel administration, travel expense 
administration is perfect. And I make use of it. [. . .] the Transfer Agency is not so much 
involved in smaller projects but you can transact smaller projects with it, in case one 
wants to bill one’s own research performances separately.’ (Interviewee 3) 

‘[. . .] The important thing about the Transfer Agency is the supra-regional networking. 
Meaning, based on their connections they know what is available and of interest. And the 
personal conversations are much more valuable than researching the internet or 
downloading flyers for information. They give you a direct opinion and tell you, for 
example, that’s not worth applying for because many people apply for this funding or this 
has potential.’ (Interviewee 8) 

On the basis of the responses in the interviews, it is clear that the academics value highly the activities 
and support provided by the TA, suggesting that the TA is successful at operationalising its strategies 
and thus reaching the individuals effectively. 

Each of the entities of the Triangle of Innovation responsible for the execution of policies links the 
organisational level with the individual level, on numerous occasions. On the organisational level the 
R&D centre Science Marketing provides the scientific background by conducting international 
research studies and thereby supports university management in integrating the results into the 
procedures at MUAS. On the individual level, the research centre reaches individual academics by 
making the research results accessible, either through publications or by using tools that support 
collaborative work. The TA acts as a direct link between the individual academic and the university. 
In organisational terms this entity serves to manage the collaborations – and even initiate them – with 
regional partners on the organisational level. Individual academics benefit from its expertise in 
managing administrative tasks related to UILs activities. It is here that the TA transfers its 
organisational strengths to the individual level. 
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4.15 Incentives 

Incentives at MUAS play a crucial role in encouraging individual academics to engage in UILs. 
Whilst the incentives are targeted mainly at academics, the organisational level is still an important 
component in the overall remuneration system. The interplay of the two levels relating to the 
incentives as a support mechanism is outlined below. 

Figure 2: Organisation of incentives 

 

4.16 Organisational level  

As illustrated in Figure 2, the individual academics at MUAS report their third-party funding to the 
respective faculty, which then informs the university management. University management 
documents all third-party income from each faculty and forwards this information to the state. Based 
on the performance of MUAS, the state allocates money to the university and the university retains a 
certain small percentage to support and encourage those individuals not currently engaged in research. 
The larger percentage of the state funding is distributed to the faculties proportionally according to the 
amount of their third party funds as reported to the university management. Each faculty, at its own 
discretion, allocates this money to individual academics engaged in UILs. The main actors in this 
process are university management, involved with formulating incentives, and the individuals – both 
those already active in UILs and those who are not – who are the principal and only recipients of the 
measures implemented for engagement in UIL activities. The state and the faculties play no more than 
minor roles in the organisation of incentives because university management seeks only to motivate 
the individual academics. The money from the state retained by university management is also 
invested in incentives targeted at individual academics. There are no incentives specifically targeted at 
the organisational level: it is a support mechanism implemented by university management and 
operationalised through various instruments which serve to encourage individuals. The interplay of 
the organisational and individual levels of this support mechanism is very close and cannot be easily 
separated because all of the incentives originate from the organisational level. The relationship of the 
two levels can thus be described as a ‘means to an end’ relationship. 
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4.17 Individual level  

MUAS targets individual academics in formulating and implementing incentives. The incentives 
initially consisted of 12 building blocks (Davey, Baaken, Deery et al, 2011): the most effective of 
these are presented here. 

Because lecturing is a significant and time-consuming activity at Universities of Applied Sciences, 
academics active in UIL programmes can benefit from a reduction in lecturing workloads (Baaken et 
al, 2011). However, one interviewee (Interviewee 2) pointed out that reduction of teaching load needs 
to be considered with caution, because the mission of teaching cannot be neglected. 

Another incentive involves the allocation of physical space, whereby an academic is entitled to 
receive a certain amount of additional space – 23 square meters – for each V35,000 of third-party 
money raised (Davey, Baaken, Deery et al, 2011; Baaken et al, 2011). The amount of funding to be 
procured for the award of (extra) space depends on the type of faculty: not every faculty provides 
opportunities for extensive UIL activities. 

In addition to secured third-party funding, academics are provided with money from the state in 
exchange for delivering outstanding third-party finance: this is allocated to each faculty at the 
university and, eventually, to the individuals concerned (Interviews 1, 2, 5, 6)9. Because the extra 
money distributed is an incentive from the state and is allocated to the individual – and thus the 
faculty/university benefits only indirectly – this incentive could be regarded to be applicable both on 
the organisational and individual level. 

Another resource-oriented incentive is the opportunity for academic researchers who have been 
employed at MUAS for less than 2 years to apply for a so-called ‘qualification position’ (Interview 2). 
This incentive is targeted at young academics in particular and is intended to support a specific 
research area, which may be in the form of a PhD. The supervisors at MUAS of such PhD candidates 
benefit by having exposure to UILs without being directly engaged themselves in UILs. 

The Lisbon award, valued at €1,000, is awarded to individuals with exceptionally outstanding transfer 
and research performances (Interview 2)10. It must be remembered that the key aspect for academics 
of the incentive is not the actual money but, rather, the formal recognition of the academic by the 
university that it represents. 

Incentive payments are divided according to different performance levels. As such, the individual 
benefits in various ways. Academics categorised in a certain salary group are entitled to generate extra 
salary when active in UILs. Furthermore, individuals can be eligible to receive an extra payment when 
billing the TA for certain projects with company involvement. Salaries at MUAS relate to academics’ 
UIL performances: academics who are active in conducting UIL activities therefore receive a higher 
salary (Interviews 5 and 6). 

It is interesting to note that it became apparent during the interviews that both the university 
management and academic researchers did not regard the incentives as the driving force behind 
encouraging UIL activities; the principal impetus was individual motivation, in fact. The incentives 
then serve to facilitate participation in UIL activities. As two interviewees stated: 

‘[. . .] Well, when talking for me and I think that’s true for a number of other colleagues, 
it’s basically vanity. Meaning, that when I do a project the end result are publications, 
conference presentations, seminars and that gives me a personal feedback and recognition 
from experts of my area. And that’s basically what keeps us going.’ (Interviewee 4)  

                                                      
 
 
9 Academics not engaging in research activities can collect credits through writing publications, attending and presenting at conferences and 

thereby benefit from a reduction of the teaching load (Davey, Baaken, Deery et al, 2011; Baaken et al, 2011). 
10 The name for the award is based on the decision, made in Lisbon, of European countries to make Europe the biggest and strongest 

research and transfer area (Interviewee #2). 
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‘[. . .] The incentives are not relevant for altering my behaviour. I have a clear picture of 
what I want to do.’ (Interviewee 3) 

In addition, recognition and acknowledgment of research activities is highly valued. As noted, the 
Lisbon award is an incentive that demonstrates appreciation of researchers’ work. 

The link between the organisational and individual levels with regard to the support mechanism 
‘incentives’ can be described as co-dependent. While the approach of MUAS in addressing individual 
academics to engage in UIL activities is comprehensive and incorporates monetary and non-monetary 
incentives, the organisational level depends on the individual activities in order to be able to receive 
state money – which is then allocated for the benefit of the individual. 

4.18 Communication 

The last mechanism supporting UILs activities at MUAS relates to the aspect of communication. 
Here, MUAS also effectively links the organisational level with the individual level through 
instruments aiming to strengthen UIL activities. 

4.19 Organisational level  

MUAS actively and continuously informs its internal and external stakeholders about developments 
and up-to-date activities across faculties. The university uses many channels and thus ensures 
dissemination to the wide audience of the university’s employees. For example, pamphlets are used, 
with each one addressing a specific topic and collating current activities undertaken by academic 
researchers related to the topic (Interview 2). In addition, the pamphlet ‘Ausgezeichnet’ is designed to 
inform stakeholders about awards won by MUAS and individual academic researchers 
(Fachhochschule Münster, 2013b; Fachhochschule Münster 2012). 

‘[Communication is. . .] mainly via emails. But also via paper, but mainly via emails and 
via intranet of the university and the website of the transfer agency. I receive all of that 
and it’s not that I don’t take note of it. I have to say, they handle it professionally.’ 
(Interviewee 6) 

Another medium is the Internet, where MUAS actively promotes itself via informative content. The 
MUAS website features a research directory which enables internal and external interested parties to 
view the profiles of academic researchers and their research areas. This research directory is linked to 
the six research competences and thus provides a helpful overview of up to 70 different research 
fields (Fachhochschule Münster, 2013b). Displaying this type of information gives greater 
transparency to UIL activities at MUAS, with open communication with internal and external 
stakeholder groups providing informative content and, at the same time, acknowledging the work of 
individual academic researchers. 

4.20 Individual level.  

Individual academics at MUAS receive public exposure by being named in several pamphlets – and 
are thus recognised by the university management. In addition, it was noted that academic researchers 
felt that they were kept well informed about measures implemented by university management to 
strengthen UILs. 

‘Well, I feel very well informed about the supporting mechanisms and about what MUAS is 
doing.’ (Interviewee 8)  

This demonstrates again how individual academic researchers are reached and interact with measures 
implemented on the organisational level. This is valued highly by academics, although it is not 
definitive in its coverage of their UIL activities. 
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Installing appropriate and visible communication structures on both levels supports a continuing and 
overarching MUAS strategy to inform and appraise UIL activities. The effectiveness of the 
communication measures must be regarded with some caution, however, because it is not a measure 
for determining the extent of UIL activities: rather, it is intended to express appreciation of the value 
of UIL activities. 

4.21 Experience 

Although not recognised as a support mechanism per se, experience remains an important factor to be 
considered with regard to explaining and promoting UIL activities at MUAS. We will elaborate on 
how experience on the organisational level and individual level supports engagement in UILs. 

Experience: organisational level. In general, MUAS has been active in ‘stimulating, moderating and 
professionalising’ (Schröder et al, 2012, p 76) UIL activities with industry partners for some 20 years. 
As such, the University of Applied Sciences can call upon and use a great deal of experience in 
initiating, managing and expanding UILs, illustrated in two ways. First, the support of the Transfer 
Agency was developed in a step-by-step process where service processes were defined and 
restructured in order to be most efficient and effective. 

‘[. . .] Since the founding in 2004, we verified all transfer areas, such as business start-
ups, exploitation, consulting regarding funding etc., and optimised the processes. This 
means consequently that we reduced selected activities from the old transfer agency. A 
good example is the science marketing via exhibitions.’ (Interviewee 7) 

This approach proved to be successful, with one interviewee describing the development thus: 

‘From my point of view the inter-linkage became stronger. That is to say more clear. [. . .] 
And when I compare it to today, the number of colleagues hasn’t changed a lot, however 
almost every colleague is engaged in industry projects.’ (Interviewee 6) 

This demonstrates that individual academic researchers take note of developments and activities 
pursued by university management to strengthen and foster UILs. Experience: individual level. As the 
second illustration of using experience, that of working with industry partners and conducting UILs in 
general is rooted in each individual academic researcher (Interview 5). It is therefore of major 
importance that this knowledge and experience is used and made available to others; and the first 
steps are already being made in this regard. As such, and in line with its strategic intention to increase 
UIL activities, MUAS operationalises the focus on industry partnerships at an early stage. MUAS 
communicates this in its job applications where individuals with a particular interest in participating 
in UILs are sought (Davey, Baaken, Deery et al, 2011). 

As required by German regulations, academics employed at Universities of Applied Sciences need to 
have worked in industry or industry-related organisations prior to their academic career (Interviews 1, 
2, 4, 6, 8). As such the in-depth interviews revealed that prior experience in industry contributed 
significantly to the effectiveness and management of R&D projects with businesses. It was noted that 
academics with industry experience by definition already had contacts in industry and were better 
informed about potential areas of relevant applied research. 

‘[. . .] It eases the interaction with companies a lot because academics know companies 
and know how they work [. . .].’ (Interviewee 2) 

‘[. . .] At the time they are appointed they possess a great understanding of their industry 
sector as well as their work environment and generally a very good professional network 
[. . .].’ (Interviewee 7) 

‘[. . .] For one, they bring contacts with them. This is obvious, when working for a 
company that company is again connected to others. And when I apply at the university I 
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can manage to keep the contact with the persons and discuss potential projects.’ 
(Interviewee 8) 

‘[. . .] And that is where the experience in collaborating with industry or experience from 
industry is valuable. Very valuable. It helps especially because they speak the same 
language, they have a network and their contacts, they have projects or bring them 
directly with them from industry. They are much more linked with companies, in industry, 
or projects and do are not afraid, which is a very good prerequisite for university–industry 
linkages.’ (Interviewee 5) 

One outcome of the in-depth interviews was the finding that newly appointed academics in particular 
were highly motivated to conduct collaborative R&D projects with industry. A specific instrument to 
encourage recruitment of such academics is used at MUAS: the individuals concerned are invited to 
an event at which university management presents itself and the different functions of various 
departments, and sets out the benefits of engaging in UILs (Interview 2; Fachhochschule Münster, 
2004). As noted by several interviewees (Interviews 4, 5, 8), it is difficult to incentivise those 
academics having been at MUAS for a long time and not having been engaged in UIL activities. It 
was therefore especially important to support the newly-appointed academics as early as possible, to 
establish a cohort of people conducting UILs. In this respect MUAS has room for development, 
specifically by implementing incentives to encourage those not active in UILs to consider doing so. 

5. Discussion of results 

The support mechanisms at MUAS relate to four main areas – policy formulation and development, 
policy execution, incentives, and communication. The transfer of support mechanisms to develop and 
foster UIL activities at MUAS from the organisational level to the individual level occurs through a 
number of ways. The basis for all activities is the Triangle of Innovation through which MUAS 
demonstrates a clear division of responsibilities and activities. The three entities (university 
management, Science Marketing, Transfer Agency) of the Triangle of Innovation act separately. 
While policy formulation and development, incentives and communication are the responsibility of 
the university management, the Transfer Agency and Science Marketing, the R&D centre, are 
responsible for implementing these policies. Each of the support mechanisms has an organisational 
and individual aspect, with each aspect closely linked to the other. 

With regard to formulation and development of policy, the organisational level addresses strategic 
issues in promoting UIL activities and incorporates specific instruments such as the University 
Development Plan, Academic Scorecard, Strategic Partnerships and the establishment of the two 
entities – Science Marketing and Transfer Agency – as well as the organisation of an Open Space 
Event. MUAS addresses both the top-down and bottom-up perspective of support mechanisms, as 
proposed by Tornatzky et al (2002). The university management of MUAS integrates the furtherance 
of UILs in its mission (Markman et al, 2005; Friedman and Silberman, 2003) and actively engages in 
long-term strategies (Siegel and Phan, 2005), as demonstrated through the establishment of the 
Triangle of Innovation. The Academic Scorecard is a monitoring tool which helps MUAS in 
developing and fostering UIL activities. While the general direction of development is provided by 
university management, individual academic researchers are involved in establishing the aims and 
setting up specific activities to achieve them. The policy formulation and development support 
mechanism is present predominantly on the organisational level, but is being operationalised and 
thereby transferred to the individual level through the Open Space event, at which future research 
areas are identified and developed. It is the know-how and competence of the individual academics 
which jointly determine the direction of research, with university management using their input as a 
driver for continuously advancing UILs. Both approaches demonstrate an exchange between the two 
levels which functions well and thus strengthens and fosters UILs.  

The interrelationship of the organisational and individual levels is also visible in the execution of 
policies at MUAS, which occurs through two bodies – the Transfer Agency (TA) and Science 
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Marketing – which act as tools for the task. The TA of MUAS, implemented to reduce the tension 
between the need for academics to commercialise their research results but not neglect their teaching 
obligations (Ambos et al, 2008; Coaldrake and Stedman, 1999), is an ideal unit for supporting 
academics in various fields. The TA is proactive and covers all aspects, from identifying appropriate 
research funding opportunities and incorporating suitable partners to managing the administrative 
aspect of UILs, supporting individual academics who engage in UIL activities. In addition, the TA 
personnel are well qualified and possess experience of working with industry, as promoted by 
Lubango and Pouris (2007). The R&D centre, Science Marketing, provides university management 
with international research data on UILs; and the information is also made available for individual 
academics at MUAS. By disseminating research results and holding workshops/seminars to educate 
and share insights, the organisational level of the research centre is closely linked with the individual 
level. With reference to Siegel et al (2003b) and Göktepe-Hulten and Mahagaonkar (2009), MUAS 
engages in a wide variety of monetary and non-monetary incentives to strengthen and foster UILs. 
While all incentives are developed by the university management of MUAS, the incentives are 
predominantly implemented to encourage individual academics. Thus the interplay of the 
organisational and individual levels is again very close. In accordance with the recommendation by 
Polt et al (2001) that support mechanisms for incentivising academics should not be considered 
separately, MUAS has established a variety of possible incentives and university management is thus 
able to address and target individual researchers as appropriate. 

As suggested by the literature (Siegel et al, 2003b; Van der Sijde, 2012; Geissler et al, 2006; Mitton et 
al, 2007) effective communication needs to take place not only in the university but also with external 
stakeholders. MUAS addresses this by being active in print and using online-based tools, thus 
reaching a large audience. Because the recognition and acknowledgment of work seems to be a key 
driver for academics to engage in UILs, the communication strategy implemented by MUAS 
emphasises this by disseminating information on the activities of academics. In accordance with 
Mitton et al (2007), MUAS engages in face-to-face exchanges between decision makers and 
researchers by means of defining Supporting university–industry linkages: a case study and discussing 
the individual contributions to the overarching strategy of the university in terms of strengthening 
UILs. The Open Space Event is also an opportunity for individual academic researchers to make 
contact with decision makers, to promote their research areas of interest. The communication methods 
used by MUAS provide benefits on the organisational and individual levels. By engaging with each 
other through open dialogues, both levels can share and enhance UIL activities at MUAS. 

Whilst the role of experience cannot be regarded as a support mechanism for UILs per se, it does 
apply to both the organisational and individual levels. With regard to the well-established approach of 
MUAS for professionalising UIL activities, it must be noted that the experiences of the institution and 
of the individuals play an integral part. The fact that newly appointed academics in particular are 
motivated to participate in UILs, and the prerequisite for them to have industry work experience, may 
be regarded in combination or, rather, as an outcome. Coming from industry, such individuals already 
have a network of industry partners and a better understanding of market and research needs (van 
Rijnsoever et al, 2008; Plewa and Quester, 2008; D’Este et al, 2012). Thus, being better equipped 
with skills, knowledge and competence enables such newly appointed academics to be prepared for 
participation in UILs. However, choosing such participation remains an individual decision and it may 
therefore not be pursued by every person: this is why some academic researchers decide to focus 
solely on their teaching obligations, even though the incentives are targeted at all academics. This 
demands a differentiated strategy, on behalf of the university management, for attracting these 
academics to participate in UIL activities. In general, the experience factor holds significant potential 
for MUAS in its desire to expand its UIL activities. By means of seminars and workshops, individual 
experiences can be shared, with resulting learning benefits for academics and others. The findings of 
Wakkee et al (2010) suggest a positive relationship exists between managers training their employees 
to be entrepreneurial and the employees’ entrepreneurial activity. While these findings were generated 
in large service organisations in the financial sector, with the aim of investigating how to enhance 
employees’ entrepreneurial behaviour, a similar development might be observed with regard to 
entrepreneurial UIL activities. Experienced individuals can share their knowledge with newly 
appointed academics, to encourage participation of the latter in entrepreneurial UIL activities. 
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Learning from other practices and benefitting from their experience provides MUAS with the 
opportunity to expand and enhance its UIL activities. 

Taking all support mechanisms into account and considering the challenges of means–end decoupling 
(Bromley and Powell, 2012), MUAS may benefit from the experience gained, both on the 
organisational and individual level, to be even more successful in generating UIL activities. In order 
to be continuously successful in engaging in UIL activities, university management should spend time 
on analysing and interpreting UIL successes and failures by constantly monitoring UIL activities at 
the institution. Through constant monitoring and learning from experience MUAS can benefit on the 
organisational and individual levels in institutionalising UIL activities. 

6. Conclusions, limitations and future research 

Reflecting on the case study, we can say that MUAS is an interesting case with regard to 
understanding the interrelations between the organisational and individual levels through the creation 
of a comprehensive system of support mechanisms for UIL. Its approach of implementing the 
Triangle of Innovation is beneficial because each unit not only focuses on its expertise but also cross-
fertilises with the others to provide an appropriate structure for UIL (see Figure 1). Most support 
mechanisms for strengthening UIL activities, as identified by other researchers and reported in the 
literature, are used by MUAS and, to a certain extent, are developed further in innovative ways; but 
the most important factor is the combination of these instruments. Referring to the fact that UILs 
undergo different evolutionary stages (Plewa et al, 2013), it will be worthwhile to investigate the 
different stages universities go through in developing and implementing structures to encourage and 
foster UILs on the individual level. 

Experience is important and relevant on both the organisational and individual levels. Constant 
exchanges of experience, and the resultant learning, should be addressed by university management to 
ensure effective transfer of experience between both levels. Because the experience gained on the 
individual level is stored within the respective person it is even more important to share their 
experience more widely and to make this experience available for others. While the case study 
presents insights into how the organisational and the individual levels can be brought closer to each 
other, the limitations of the research need to be considered. With regard to the industry experience of 
newly appointed academics at University of Applied Sciences and the value of this to UILs, it may be 
different for ‘traditional’ (research-based) universities, where industry experience is not mandated. 
Thus, differences in institutional history are important and pertinent. Whereas the focus of research 
institutes such as MUAS is on the applicability of research results, other universities are concerned 
primarily with fundamental research. Universities of Applied Sciences may offer only a limited range 
of subject areas compared to traditional universities and, as a result, attract academics with strong 
reputations. Thus the support mechanisms used by MUAS might not be as effective in a traditional 
university setting. Referring to the differences between traditional universities and Universities of 
Applied Sciences, it would be of interest to determine whether they differ in their approaches for 
engaging academics in UIL activities. In addition, the interrelationship of the organisational and 
individual levels might be an interesting aspect to consider. In this respect a comparison of practices 
in different countries would also be of value, not only to detect differences but also to learn from the 
alternative practices. Because academics teaching at Universities of Applied Sciences need – in 
Germany, at least – to have spent time working in industry, the aspect of prior experience should be 
regarded in a different light. The learning effects of academics with experience in industry could be 
analysed further, to advance the understanding and better development and implementation of 
structures to reach the individual level. 

Another limitation of this study lies in the selection of academic researchers. The opinions outlined in 
this paper are essentially one-sided because only academics who were very active in conducting 
research projects were selected, as opposed to newly appointed academics or academics new to 
MUAS. In addition, while it was shown how the organisational level can translate supporting 
measures to the individual level, the effectiveness of those incentives was not analysed. Despite the 
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fact that third-party funding has increased consistently at MUAS, it cannot be concluded that this is 
due to the incentives that were implemented. 

One aspect that also needs to be stressed is the fact that it is the configuration of specific instruments, 
rather than a single support mechanism, that is most beneficial with regard to the overall performance 
of a UIL. Developing the proposal to analyse the effectiveness of incentives, future research could 
elaborate on the relationship between incentives used and the amount of third-party funding received 
during the year. With reference to the development potential of MUAS to motivate those academics 
who have been with the university for a long time but are not active in UIL activities, future research 
should investigate incentives, specifically addressing such individuals. In doing so, differentiations 
between incentives might be revealed. 
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4. Mechanisms supporting entrepreneurship within universities 

This dissertation section supplements publication two and will focus more specifically on the 
supporting mechanisms that have been documented in literature relating to entrepreneurship at 
universities.  

 Introduction 4.1

The germination of new ventures from public research institutions, including universities, is a 
phenomenon long established (Mustar 1995). These new companies would generally develop without 
any structured processes nor any so-called supporting mechanisms in place (Clarysse et al. 2005). 
Despite this, mirroring the increasing recognition of the contribution that universities can make 
through the ‘third mission’ (Etzkowitz and Leydesdorff 1997), is the movement towards a more 
proactive programme of fostering commercialisation of research from universities, including 
spawning new companies (Thursby et al. 2001).  

At a policy level, the entrepreneurial movement at universities has been driven in the US by the 
creation of the Bayh Dohl Act and multiple legislative reforms during the 1990’s (Fini et al. 2011), 
and the focus of European structural funds over the last 20 years being to better connect universities 
with their communities to a greater degree (Gunasekara 2006) and to stimulate the commercial 
exploitation of public research through spin-outs (European Commission 1998). 

Particularly in the US, there has been an increased focus more specifically on commercialisation 
channels related to the creation of new ventures by academics (Bercovitz and Feldmann 2006) and 
students, who are two times more likely to commence a business than academics (Astebroa et al. 
2012). European initiatives to increase the entrepreneurial orientation of citizens, has tended to focus 
on universities developing more entrepreneurial graduates (European Commission 2003).  

The theological shift in thinking, towards a more contemporary notion of entrepreneurship at 
universities is underpinned by a movement from the perception of entrepreneurship as inherently 
serendipitous and individual and is instead social and organised (Jacob et al. 2003). As a result, on the 
institutional level, universities have more proactively invested in developing internal mechanisms 
aimed (such as strategies, structures, position, incentives and procedures etc.) at supporting academic 
and student entrepreneurship in its different forms (Baldini et al. 2006). Consequently, in the face of 
these initiatives, the professionalism of commercialisation of research findings through 
entrepreneurial means has also increased dramatically (Meyer 2003, Siegel et al. 2003) as have the 
organisations of the mechanisms supporting the activities. 

When discussing university entrepreneurship, literature has reviewed factors influencing both the 
development of UBC and entrepreneurship involving universities. Studies reviewing spin-out firms 
created, the number and type of entrepreneurship courses in existence (Hughes 2006) as well as 
incubators as a form of support (Siegel and Phan 2005), have been commonplace. However there 
hasn’t yet been a comprehensive review of the mechanisms supporting entrepreneurship at 
universities. The focus of this section will therefore be to identify the different ways in which 
entrepreneurship at universities is supported. With the previous paper focussed on the mechanisms 
more generally supporting university-industry linkages (or UBC), in order to avoid overlap, this 
section will focus exclusively on mechanisms supporting the creation of new ventures coming from 
universities, by both students and academics. 

 Classifications of mechanisms 4.2

Three basic roles for the university in stimulating entrepreneurship were demarcated by Klofsten and 
Jones-Evans (2000), including providing education, developing a culture, and more specific support 
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for those developing their own enterprise. Mirroring these defined roles that universities can play in 
entrepreneurship is the literature dedicated to the topic, which follows two main lines: the individual 
‘characteristics or traits of the entrepreneur’; and the ‘influence of contextual factors in 
entrepreneurship’ (Liñán et al. 2014 p.189). Within this first scenario, literature has generally 
focussed on the individual characteristics of academics (Brandstetter 1997, Louise et al. 1989), or 
students (Teixiera and Davey 2008) that are entrepreneurial, including motivations (D’Este and 
Perkmann 2010) and intentions (Wright et al. 2006). 

In discussing supporting mechanisms for entrepreneurship, O'Shea et al. (2004) differentiated 
between ‘organisational determinants’ of spin-out activity such as resources; ‘institutional behaviour’ 
as a determinant of spin-out activity, including culture, reward and systems; and ‘external 
determinants’ of spin-out activity (eg, availability of finance, government policy, regional knowledge 
infrastructure). This trilateral classification provides a useful base for classifying mechanisms 
supporting entrepreneurship within universities. 

 Supporting mechanisms as influencing factors 4.3

Evidence of the importance of the supporting environment has been found in a number of studies. 
With entrepreneurship occurring in interaction with its environment (Van de Ven 1993), fostering of 
entrepreneurial activity requires an environment that supports, motivates, inspires and drives the 
activity (Russel 1999). Researchers have investigated a number of factors effecting entrepreneurship 
within organisations including resource allocation, reward systems, organisational cultures and social 
networks researchers (e.g. Hisrich and Peters 1998, Gnyawali and Fogel 1994). 

In an analysis of MIT, Roberts (1991) found that social norms and tacit approval were vital to the 
development of academic entrepreneurship at the institution, whilst Clarke (1998) analysed successful 
technology and knowledge transfer and identified the importance of, organisational standards, norms 
and culture. Furthermore, links have been made between some inputs into the creation of research 
including research funding (Powers and McDougall 2005); and the quality and nature of the research 
(O’Shea et al. 2005); strategic orientation of the institution (Davenport et al. 2002, Moray and 
Clarysse 2005, Siegel et al. 2003a). 

Further studies have identified the central role of venture capital (Florida and Kenney 1988), the 
support provided in high tech clusters such as access to networks, expertise, and knowledge (Saxenian 
1994), the role of the enactment of the Bayh–Dole Act (Shane 2004b), the mission and culture of the 
institution, and the organisational characteristics such as the TTO as well as the external geographical 
context (O’Shea et al. 2005). 

The important role of mechanisms in supporting academic entrepreneurship has also been recognised 
by Fini et al. (2011). Their review and analysis of University-Level Support Mechanisms, found that 
HEI-level mechanisms and policies ‘contributed significantly to the professionalisation of activities 
encouraging the exploitation of research results’ (p3). For academic spin-offs especially, the 
university support is particularly important, with a study of university spin-offs finding that the 
university played a very important role in 56% of all cases (Smilor et al. 1990). 

Furthermore, some authors have pointed out the difficulty in identifying the impact of supporting 
mechanisms owing to the complexity of the UBC environment (Plewa et al. 2007, Goddard and 
Chatterton 1999). By way of example, Polt et al. (2001) found that it was difficult to demonstrate the 
impact of framework conditions on industry-science relations and there being a long time-lag in the 
marginal effect of policy measures. Interestingly, research commercialisation, resulting in the creation 
of spin-offs, was found to contribute significantly to both the research and teaching missions of the 
university (Roberts and Malone 1996). 

Despite there being positive results in respect to the impact of supporting mechanisms on 
entrepreneurial activity at universities (Siegel and Phan 2005), some authors have questions there 
influence. Whilst social norms and culture generally are considered to be powerful influences on 



 

108 

university entrepreneurship other studies have disputed the influence of university policies and 
structures (Louis et al. 1989) including TTOs (Clarysse et al. 2011). 

 Approaches to supporting mechanisms 4.4

There are a number of approaches to supporting entrepreneurship within universities, with both a ‘top-
down’ and ‘bottom-up’ phenomenon having been observed (Goldfarb and Henrekson 2002). These 
approaches align with the ‘big-bang’, whereby a comprehensive set of strategy, policy and structural 
implements are imbedded, and the ‘incrementalist’ approach, characterised by a gradual reduction of 
barriers, an increase in base-level motivation, and a slow assembly of the various instruments for 
entrepreneurial activity (Davies 2001). A differentiation of the mechanism owners for the top-down 
approach has found to be provided by government at a regional level and universities at the university 
level (Fini et al. 2011). 

Ponomariov and Boardman (2008) contend that most policy actions are aimed at institutions rather 
than individuals, despite the reasoning that UBC is driven by people. Furthermore, both informal and 
formal mechanisms are recognised to play a role (Franklin et al. 2001). A differentiation has been 
made by Rasmussen et al. (2006) between the effectiveness of single mechanisms versus more 
integrated systems. The authors state that, whilst single mechanisms can be important, a more 
complete and cohesive system in developing an entrepreneurial culture is necessary. Additionally, a 
focus on understanding individuals, and their motivations, was found to be important in developing 
institutional mechanisms.  

Furthermore, literature generally focuses on one of two primary stakeholders involved in university 
entrepreneurship: students and academics. For the development of entrepreneurship mechanism 
supporting students at universities, whilst there is substantial focus on supporting student start-ups, 
entrepreneurship support primarily aims to provide education and to develop the entrepreneurial 
mind-set (U.S. Department of Commerce 2013). For academics, the focus is on antecedents to 
entrepreneurial behaviour in academics as well as their motivation (see D’Este and Perkmann 2011),  
whilst incentives, recognition and training, are highlighted as other supporting frameworks that help 
to facilitate that research discoveries are converted to societal benefit (U.S. Department of Commerce 
2013) 

In creating spin-offs, Clarysse et al. (2005) classify three different approaches with different levels of 
intensity: a low selective model which dedicates minimal resources with a focus on quantity of spin-
offs, a supportive model which is intensive in its resource usage to develop size and growth firms, and 
an incubator model which is the most intensive and time-consuming whereby the highest generating 
spin-off possibilities are ‘cherry-picked’. 

Finally, a classification of supporting mechanisms for UBC was described in the State of European 
University-Business Cooperation report, whereby an operational perspective with responsible 
stakeholders were identified (Davey et al. 2011). These mechanisms included: framework conditions, 
strategies, structures and approaches, and activities. 

 Classifying mechanisms supporting entrepreneurship at universities 4.5

With the aim of this section being to identify and classify mechanisms supporting entrepreneurship at 
universities, the following pages are dedicated to those identified in literature and relevant policy 
reports. In order to collect different supporting mechanisms, a comprehensive literature review was 
undertaken using both ‘Google Scholar’ and a standard internet search. Search terms used included 
combinations of ‘mechanisms’ (Rasmussen et al. 2006), ‘infrastructure’ (following Van de Ven 
1993), and ‘boundary spanning mechanisms’ (following Etzkowitz 2001), ‘incubator’ (following Di 
Gregorio and Shane 2003), and ‘venture capital’ (following Jacob et al. 2003) were used in 
combination with ‘entrepreneurship’, and ‘university’ as well as ‘entrepreneurial university’, and 
‘entrepreneurship education’. 
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Table 11: Framework conditions supporting entrepreneurship at universities 

Mechanism Source 

Clear policies and basic principles for academic 
entrepreneurship and start-up activities 

(O’Shea et al. 2007) 

Bayh Dohl type legislation assigning IP rights clearly (Rasmussen et al. 2006) 

Designing flexible contractual arrangements (Clark 2001) 

Creating flexible work place policies (U.S. Department of Commerce 2013) 

Faculty grants for concept development (U.S. Department of Commerce 2013) 

Internal (to the university) rules and procedures supporting 
spin-out creation 

(Fini et al. 2011) 

Specific employment-contract arrangements with faculty 
members 

(Fini et al. 2011) 

Special rules and procedures governing access to R&D 
laboratories and scientific facilities 

(Fini et al. 2011) 

Regional financial support (Fini et al. 2011) 

Distribution of royalty rates between inventors and the 
university 

(Di Gregorio and Shane 2003) 

Policies toward technology transfer (Di Gregorio and Shane 2003) 

Following the collection of supporting mechanisms an appropriate structure for their classification 
was identified in the approach taken by Davey et al. (2011) owing to its clarity and availability of 
definitions, which are included below.  

Framework conditions were described as policies ‘applied by regional, national and international 
governments to maximise the long term economic performance, welfare or other policy objectives of 
a region’ Davey et al. 2011 p.31), though framework conditions are primarily employed at a regional 
or national level (p.100). This can be seen in ‘Table 11: Framework conditions supporting 
entrepreneurship at universities’ above. 

For supporting entrepreneurship at universities, strategies have been defined as ‘the drafting and 
implementation of cross-functional long-term decisions by a HEI that will enable it to achieve its 
long-term objectives with respect to HEI-business activity, including entrepreneurship’ (p.30). These 
are generally applied by university management (p.100). This can be observed in ‘Table 12: Strategy 
mechanisms supporting entrepreneurship at universities’ below. 

Table 12: Strategy mechanisms supporting entrepreneurship at universities 

Mechanism Source 

A strategy to foster enterprise (NCEE 2013) 

Responsibilities within an executive for the implementation 
of the strategy 

(NCEE 2013) 

Recognising, incentivising and rewarding staff (NCEE 2013, Tornatzky et al. 2002, Clark 
2001) 

Support of the governing body for the strategy  (NCEE 2013) 

Having an internal common vision and understanding (NCEE 2013) 

Connection with the vision and mission of the university (Clarysse et al. 2005) 

Entrepreneurship education embedded in each department 
curriculum 

(NCEE 2013) 

Strategic embeddedness (NIRAS Consultants 2008) 
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Table 13: Strategy mechanisms supporting entrepreneurship at universities (cont) 

Mechanism Source 

Creating widespread awareness amongst staff and students 
of the importance of developing a range of entrepreneurial 
abilities and skills 

(European Commission and OECD 2012) 

Specific objectives for entrepreneurship with associated 
performance indicators 

(European Commission and OECD 2012) 

Include commercialisation and entrepreneurship activities 
among its promotion and tenure criteria 

(U.S. Department of Commerce 2013) 

Alignment with existing relationships, coordinate across 
departments, faculties and other centres 

(European Commission and OECD 2012) 

Collects evidence of the effect of activities on its 
entrepreneurial agenda 

(European Commission and OECD 2012) 

Measuring and monitoring entrepreneurship performance (European Commission and OECD 2012) 

Technically trained, industrially experienced licensing 
officers 

(O’Shea et al. 2007) 

Budget allocation (NIRAS Consultants 2008) 

Entrepreneurship goals and policies (NIRAS Consultants 2008) 

Structured quality time can be carved out of the teaching 
week for entrepreneurial activities 

(Clark 2001) 

Entrepreneurship explicit in job descriptions (Clark 2001) 
Making entrepreneurial behaviour an appropriate as a third 
stream of activity 

(Clark 2001) 

Commercial orientation of university research (Di Gregorio and Shane 2003) 

University’s willingness to take an equity stake in 
technology start-ups 

(Di Gregorio and Shane 2003) 

 

A definition for structures and approaches supporting university entrepreneurship is ‘mechanisms 
created that enable UBC and include the creation or development of institutions, positions, methods 
and policies and programmes’ (p.30). They are implemented by both university and regions (p.100). 
The structures and approaches can be seen in ‘Table 13: Structure and approaches supporting 
entrepreneurship at universities’ below. 

Table 13: Structure and approaches supporting entrepreneurship at universities 

Mechanism Source 

Entrepreneurship society (undergraduates, graduates, MBA 
students, alumni and external members) 

(NCEE 2013, Jacob et al. 2003) 

Student network / hub (NCEE 2013) 

Student entrepreneurship/enterprise club (NCEE 2013, U.S. Department of 
Commerce 2013, Davey et al. 2008b, 
Teixeira and Davey 2008) 

Academic entrepreneurship association / club (Davey et al. 2008b) 

Exchange platforms (European Commission and OECD 2012) 

Entrepreneurship clubs (U.S. Department of Commerce 2013) 

Internal (entrepreneurial university) development group (NCEE 2013) 

Entrepreneurial university of the year Award (NCEE 2013) 
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Table 13: Structure and approaches supporting entrepreneurship at universities (cont) 

Mechanism Source 

Competitions and awards (European Commission and OECD 2012) 

Faculty entrepreneur/innovator of the year (U.S. Department of Commerce 2013) 

Centre for entrepreneurship (O’Shea et al. 2007) 

School of entrepreneurship (Jacob et al. 2003) 

Enterprise in academic programmes (NCEE 2013) 

MA programmes that focussed on business creation (NCEE 2013) 

Start-up programmes (NCEE 2013) 

Professor of entrepreneurship or senior staff who are at least 
responsible for entrepreneurship at the unit/faculty level 

(European Commission and OECD 2012) 

Structured entrepreneurship/start-up internships (U.S. Department of Commerce 2013, 
European Commission and OECD 2012) 

Entrepreneurs in residence who teach and engage with staff 
and students 

(U.S. Department of Commerce 2013, 
European Commission and OECD 2012, 
Davey et al. 2008b) 

Use of surrogate entrepreneurs (Woollard et al. 2007) 

Programmes engaging local entrepreneurs to support 
development of faculty technologies 

(U.S. Department of Commerce 2013) 

Champions of entrepreneurship in faculties (NCEE 2013, Davey et al. 2008b) 

Ambassadors for entrepreneurship (European Commission and OECD 2012) 

The hiring of external staff specialists as change agents (Clark 2001) 

Professional support departments (NCEE 2013) 

Graduate incubation centres (NCEE 2013, Davey et al. 2008b, Markman 
et al. 2005, Etzkowitz 2001) 

Business incubators (NCEE 2013, European Commission and 
OECD 2012, Fini et al. 2011, Rasmussen et 
al. 2006, Rothaermel and Thursby 2005, 
Clarysse et al. 2005, Di Gregorio and Shane 
2003, Etzkowitz 2001) 

Innovation centres (NCEE 2013, Davey et al. 2008b, O’Shea et 
al. 2007, Rasmussen et al. 2006, Jacob et al. 
2003) 

Access to science and research parks (European Commission and OECD 2012, 
Fini et al. 2011, Etzkowitz 2001) 

Acceleration centres or programmes (U.S. Department of Commerce 2013, 
Davey et al. 2008a, O’Shea et al. 2007) 

Proof of concept centres (U.S. Department of Commerce 2013) 

Living and learning spaces (U.S. Department of Commerce 2013) 

Venture lab concept (Jacob et al. 2003) 

Technology transfer centres (Wright et al. 2008, Siegel et al. 2007, 
O’Shea et al. 2007).  

Inter-disciplinary research centres (O’Shea et al. 2007) 

‘Spin-in' programmes (U.S. Department of Commerce 2013) 
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Table 13: Structure and approaches supporting entrepreneurship at universities (cont) 

Mechanism Source 

Providing open spaces for collaboration, lectures, and 
organising joint workshops, breakfast meetings, and other 
networking events and opportunities 

(European Commission and OECD 2012, 
Teixeira and Davey 2008) 

Central agency responsible (European Commission and OECD 2012) 

Central contact point, central agency, programme or 
initiative  

(Davey et al. 2011) 

Research centre supporting entrepreneurship knowledge 
development   

(European Commission and OECD 2012) 

Offices for patenting and licensing (O’Shea et al. 2007, Rasmussen et al. 2006) 

Clear mechanisms for exploiting entrepreneurial 
opportunities with commercial and industrial partners 

(European Commission and OECD 2012) 

Support mechanisms for coordinating external knowledge 
sharing and partnership relationships 

(European Commission and OECD 2012) 

Seed / venture capital funds (Rasmussen et al. 2006, Jacob et al. 2003, 
Di Gregorio and Shane 2003) 

Outside seed-capital funds (Fini et al. 2011, Rasmussen et al. 2006) 

University controlled seed-capital funds (Rasmussen et al. 2006, Di Gregorio and 
Shane 2003) 

Investment funds (European Commission and OECD 2012) 

 
In terms of operational activities for supporting entrepreneurship at universities, they are ‘actions of a 
practical nature undertaken by a university to create and support UBC whose scope and volume can 
be described/measured’ (Davey et al. 2011 p.30). The activities can be seen in ‘Table 14: Activities 
supporting entrepreneurship at universities’ below. 

Table 14: Activities supporting entrepreneurship at universities 

Mechanism Source 

Events including networking and speaker events (NCEE 2013) 

Pitching events (European Commission and OECD 2012) 

Conferences (NCEE 2013, Teixeira and Davey 2008) 

Networking events for nascent entrepreneurs where they can 
meet investors 

(European Commission and OECD 2012) 

Dedicated financing events (European Commission and OECD 2012) 

Network development support (European Commission and OECD 2012, 
Teixeira and Davey 2008, Clarysse et al. 
2005) 

Entrepreneurship links to alumni e.g.  alumni as mentors (European Commission and OECD 2012) 

Internal communication (news, views and information) (NCEE 2013) 

Entrepreneurship courses in degree, graduate and doctoral 
programmes 

(U.S. Department of Commerce 2013, 
European Commission and OECD 2012, 
Hermann 2008, Gibb 2012) 

Variety of teaching pedagogies and methods including; case 
studies, games and simulation, real experience reports by 
start-ups and studies of business failure 

(European Commission and OECD 2012) 

Certificates in entrepreneurship (European Commission and OECD 2012) 
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Table 14: Activities supporting entrepreneurship at universities (cont) 

Mechanism Source 

Providing appropriate staff development opportunities for 
academic and administrative colleagues to obtain 
competence and familiarity with existing institutional task 
and preparing them for highly innovative areas 

Clark 2001, Davies 1998b 

Business plan and venture competitions (U.S. Department of Commerce 2013, Siegel 
et al. 2007) 

Specific modules entitled ‘entrepreneurship’ or ‘enterprise’ 
at undergraduate level 

(NCEE 2013) 

Start-up new venture training (NCEE 2013) 

Staff training (European Commission and OECD 2012) 

Extra-curricular activities (European Commission and OECD 2012) 

Enterprise projects (NCEE 2013) 

Entrepreneurial mentoring  (NCEE 2013, U.S. Department of 
Commerce 2013, European Commission and 
OECD 2012, Clarysse et al. 2005) 

Dedicated business coaches and consultants (European Commission and OECD 2012, 
Fischer 2004, Brockhoff and Tscheulin 
2000) 

Provide assistance to staff, students and graduate 
entrepreneurs in accessing external facilities 

(European Commission and OECD 2012) 

Support staff, student and graduate entrepreneurs by helping 
them find private financing opportunities on an ad hoc basis 

(European Commission and OECD 2012) 

Facilitating access to private finance (European Commission and OECD 2012) 

Representative/support for IP protection  (Clarysse et al. 2005, Jacob et al. 2003) 

Advisory service (Rasmussen et al. 2006) 

Entrepreneurship education review (European Commission and OECD 2012) 

Research in entrepreneurship (NIRAS Consultants 2008).  

 

The classification shows that the largest numbers of mechanisms were to be found in structures and 
approaches, followed by strategies, activities with framework conditions containing the least.  

Comparing Davey et al. (2011) in respect to the nature of the UBC supporting mechanisms, 
framework conditions can take a long time to pay off whilst also being cumbersome to implement and 
questionable in their impact. Being short in time to implement and with long-term and substantial 
impact, and with a wide range of contenders identified, strategies provide a positive and significant 
early top-down approach for developing entrepreneurship within universities. With a mixture of long-
term (agencies) and short-term time (personnel) to implement, structures and approaches provide 
long term and recognisable impact on UBC, including entrepreneurship. With a short time to 
implement and short-term impact, activities are often implemented from the bottom upwards to 
varying degrees of success.  
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Part D  Factors influencing entrepreneurship (as a type 
of UBC) within universities  
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1. Introduction to the role of the university in respect to entrepreneurship 

 Introduction 1.1

The development of entrepreneurship is being increasingly recognised as part of a university’s role 
(GEM 2008, 2009, The Gallup Organisation 2007). Recognised as one of the types of collaboration 
between university and business (Guimón 2013, Wakkee et al. 2013, Davey et al. 2011), it is executed 
through academics in the form of academic entrepreneurship (Etzkowitz, et al. 2001) and students in 
the form of student or graduate entrepreneurship (Nabi and Holden 2008), whilst acting 
entrepreneurially is being increasingly seen as the role of all stakeholders groups within the university 
(Gibb and Hannon 2006). With the aim of this dissertation being to understand the factors influencing 
entrepreneurship at universities, within the broader context of UBC, the role of the university in 
respect to entrepreneurship will now be discussed. 

 Importance of entrepreneurship 1.2

Entrepreneurship has been increasingly recognised for its role in creating jobs and economic growth 
as well as a means of increasing the competitiveness of a region, state or country (European 
Commission 2006a, Zahra 1991). Governments around the world are keen to embrace 
entrepreneurship to grasp these benefits as a response to the increased economic uncertainty and the 
reduction of trade barriers resulting in increased global competition (Henry et al. 2005).  

Furthermore, entrepreneurship is also linked with more personal and social outcomes. For instance, 
literature outlines that entrepreneurship unlocks personal potential, assists societal interests and 
contributes to an increase in wealth of the poor (OECD 2006, European Commission, The Gallup 
Organisation 2007).  

At a business level, a number of growing phenomena such as mergers, downsizing, joint-ventures, 
deregulation and privatisation have created the need for the flexible and reactive workforce (Henry et 
al. 2005). Moreover, industry is also being squeezed by shorter product lifecycles which force 
organisations to become more innovative. Facing these reasons and an ever-changing environment, 
entrepreneurship has been increasingly recognised as a skill and knowledge set required by all 
(Reynold et al. 2002).  

Employability of graduates has been defined as a crucial goal of the European Higher Education Area 
(Asderaki 2009, European Commission 2006a) with entrepreneurship skills and knowledge being 
recognised as essential to employability as well as self-employment. In response to this changing 
environment, entrepreneurship needs to be more supported and to be recognised as a possible future 
career opportunity, with entrepreneurship in the form of new venture creation expanding the job 
possibilities of the population (European Commission 2003) as well as their possibilities for personal 
freedom (BMWi 2012). 

Especially in times of financial crises, entrepreneurship is one way to avoid unemployment or work 
related frustration whilst supporting personnel development, and is way to achieve self-fulfilment 
through one’s own business (European Commission 2003a).  

To develop this, students need to have interest in entrepreneurial topics, and governments and higher 
education institutes need to arouse awareness in entrepreneurship  (Schulte 2006).  

 Introducing the role of universities in entrepreneurship education and development 1.3

Education, primarily delivered by universities, has been confirmed as a vital component in the 
creation and continuing development of entrepreneurial attitudes (Gorman et al. 1997). 
Entrepreneurship education has been found to help foster entrepreneurial attitudes in youths (Gorman 
et al. 1997, Pittaway and Cope 2007). A study into the motivation of youths for entrepreneurship in 
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Europe highlighted the role education had in developing interest in 15-24 years in entrepreneurship 
with 44% saying it had a prominent role (The Gallup Organisation 2007). Education levels, and the 
availability of entrepreneurship training programs, have also been found to be determinants of 
perceived entrepreneurial skills (GEM 2008, 2009)  

Furthermore, there is considerable evidence documenting that academics, generally through research 
conducted in universities, are a source of entrepreneurial activity (D’Este and Perkmann 2010), with 
their role in stimulation economic activity having become more pronounced over the last 30 years. 
This entrepreneurial activity by academics has been executed through increased patents (Nelson 
2001), increased licensing income (Thursby et al. 2001) and increased spin-outs and start-ups (Shane 
2005, Etzkowitz et al. 2000) as well as in conducting applied research with partners or engaging in a 
consultancy (Ferreira et al. 2006). In this context, the importance of the university in entrepreneurship 
development is even more pronounced. 

Shane (2008) established the influence of education in entrepreneurial success in his study of US 
statistics on entrepreneurs. His findings included that: (i) success in terms of business survival is 
much higher if you graduate from high school and go to college / university, (ii) a college / university 
graduate is likely to achieve 25% greater sales than a high school drop-out, and (iii) a person with a 
post-graduate degree is likely to achieve 40% greater sales than a high school graduate. Furthermore a 
study in 2009 of high-growth business created in the US over the previous 20 years determined that 
85% of them were created by colleague graduates (The Economist 2009). 

The extent and nature of this role is still highly debated in a number of theoretical discussions within 
the entrepreneurial university paradigm, within the context of the universities ‘third mission’ and 
within the context of the triple helix model and RIS concepts. Whilst these movements have given rise 
to new models of university engagement in entrepreneurship, they all embrace the important role of 
universities have to play in creating entrepreneurial behaviour.  

However the role of the university in entrepreneurship is not entirely accepted. There is still some 
dispute that entrepreneurship can be fully accepted as an academic discipline (Hisrich 2006). There is 
a fear that the focus on UBC and entrepreneurial activity shifts the focus of research and knowledge 
production away from societal interests towards industry or individual interest (Ssebuwufu et al. 
2012). Furthermore, some authors document a number of issues for specific stakeholders including 
academics and students. For academics, entrepreneurial activity through a spin-off or start-up can 
increase the workload placed on academics (Chatterton and Goddard 2000), potentially restrict 
disclosure of research results (Nelson 2004, Carayol 2003), limits research productivity (Goldfarb 
2008) or the ability to publish (Carayol 2003). For both academics and students alike there is the 
potential loss of economic wellbeing through bankruptcy, with technological ventures especially at 
risk (Levratto 2013, Zahra et al. 2007, Horowitz Gassol 2007)  

 The specific role of universities in entrepreneurship 1.4

In the context of the entrepreneurial university, the modern university is challenged to more 
holistically contribute to knowledge and technology development and the regional innovation chain 
(Storm 2008), whilst not seeing this activity as a significant threat to academic values (Clark 2004). 

The specific role and importance of entrepreneurial supporting mechanisms at universities is 
highlighted in a report titled ‘Developing Entrepreneurial Graduates - Putting entrepreneurship at the 
centre of higher education’ (Herrmann 2008) in the provision of entrepreneurship education and the 
development of entrepreneurial graduates, outlining three main roles:  

1. Developing entrepreneurial teaching and learning practices - there is a need to implement 
entrepreneurial practices including multi-disciplinary educators, experimentation and 
discovery, innovative pedagogies, experiential approaches and cross-campus reach. 
Universities as institutions of higher education can encourage students by providing 
entrepreneurial sensitisation, education and training (Lüthje and Franke 2002). 
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2. Engaging stakeholders inside and outside the university - a university must engage key 
stakeholders from within and from outside the university including the academic faculty, vice 
chancellors, student clubs and societies, other entrepreneurs and business. These groups act as 
‘agents’ in creating entrepreneurship activities (Groen 2005). 

3. Creating an enabling institutional environment – a key university role in entrepreneurship 
that is increasingly recognised is in creating the entrepreneurial ecosystem, which involves 
visible leadership, clarity of purpose, embedding of an entrepreneurial culture and capacity 
building. 

A fourth role was stated by Gibb and Hannon (2006): 

4. Source of entrepreneurship - There are pressures to play an enhanced role in contributing to 
the international competitiveness of economies particularly via a process of 
commercialisation of research that is either transferred to regional stakeholders through 
patents and licenses or through the creation of spin-outs  

These four roles have two primary objectives: the development of entrepreneurial thinking and acting 
through education (curricular) related programmes and activities and the instigation and support of 
entrepreneurial initiatives by creating an appropriate stimulating and enabling environment through 
knowledge and technology development and involving stakeholder engagement and resource 
provision. 

In achieving many of the roles that the university has in developing entrepreneurship, as described 
above,  

 Executing the role universities play in entrepreneurship  1.5

Universities execute the role they plan in entrepreneurship in two primary ways: through 
entrepreneurship education and through supporting entrepreneurship activity. 

Provision of entrepreneurship education 

One way in which universities execute their role in entrepreneurship is through education, or more 
accurately, the influence on the thinking and acting of the academic or student. In this sense, an 
entrepreneurial mentality could lead to any of the forms of UBC in the case of the academics. For 
students it could lead them to create a new venture either: during their studies, immediately after or in 
the future; to influence a business to act more entrepreneurial as an employee (intrapreneurship); or to 
open up future opportunities for the individual (Gibb 2006). 

This entrepreneurship education role is two dimensional, affecting both the demand- and supply-side 
of entrepreneurship education.  

Simply ‘supplying’ entrepreneurship teaching or an entrepreneurial environment however is only one 
side of the equation (sometimes referred to the ‘top-down approach’ (Philpott et al. 2011). Without 
the necessity driver of needs-based entrepreneurship, students in developed countries see less of a 
need to learn entrepreneurial principles and thus student interest in entrepreneurship reduces (Davey 
et al. 2011c). Creating the student recognition of the importance of entrepreneurial competencies and 
behaviours, for their future and the potential for having an entrepreneurial career path, arguably needs 
as much if not more attention in Europe. This is known as the demand-side development of 
entrepreneurship education through a ‘bottom-up approach’ to stimulating motivation in the topic 
(Philpott et al. 2011). 

A commonly overlooked factor in countries whereby there is a negative attitude to entrepreneurship, a 
risk aversion and / or high fear of failure resulting in negative social capital, is the essential role of 
sensitisation and interest building for entrepreneurship in students. In order to increase the demand 
side, or the “pool” of potential entrepreneurs, important perceptions include both willingness and 
perceived ability to become an entrepreneur.  
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From the French word ‘sensibilisation’, meaning raising interest and awareness, the university’s role 
in respect to entrepreneurship commences with sensitisation of students for entrepreneurship. In a 
taxonomy of professional vocational competence, foundations skills should include the activation of 
interest and recognition of importance in respect to the topic (Braukmann 2002). This emphasises the 
importance of establishing a students’ awareness as an initial step in developing personal 
entrepreneurial skills. 

In respect to the implementation of entrepreneurship education programmes, universities can foster 
interest in entrepreneurial activity in both students and academics as well as entrepreneurial career 
paths in students (Davey et al. 2011). For students and academics alike this can be achieved through 
the promotion of entrepreneurial courses (Albert and Marion 1997, Fayolle 2007), creating active 
‘hands-on’ course design which has been found to substantially influence the entrepreneurial spirit 
(Fayolle and Klandt 2006), the uncovering of previously unrecognised skills (Fayolle and Klandt 
2006) and the provision of an entrepreneurial environment (Gibb 1993). 

The supply-side of entrepreneurial education is executed through the provision of education in 
entrepreneurship. Driven by Schumpeter’s recognition of the unique capabilities of entrepreneurs, the 
first university classes in entrepreneurship began in 1940 (Katz 2003). It wasn’t until the 1960’s that 
entrepreneurship was embraced more widely as a discipline with the first endowed professors in 
entrepreneurship appearing (Gartner and Vesper 1994). By 2006, the number of entrepreneurship 
courses within university amounted to over 2,220 at over 1,600 universities and colleges worldwide 
(Hisrich 2006) although most of those in the US.  

In Europe, growth of entrepreneurial education has been somewhat slower with acceptance in some 
European nations being faster than others. For example, in Wales 100% of all institutions and in 
England over 90% provide some form of opportunity for entrepreneurship education. 

In gauging the influence that a university can have on entrepreneurship, a couple of relevant findings 
have been made which highlight the role that education can play in student entrepreneurship. 
Kraaijenbrink et al. (2010) found that student perceptions for entrepreneurship can be changed, which 
emphasises the role universities can have in fostering a positive image of entrepreneurship. In 
underlining the nurturing role universities can have in shaping entrepreneurial careers, Verheul et al. 
(2002) concluded that student entrepreneurial competencies and behaviours can be developed through 
education. 

Summarising the education and training of entrepreneurs within universities, the forms of education 
can be classified into four categories:  

 Sensibilisation for entrepreneurship – providing awareness education which focuses on 
increasing the number of people who have motivation for or are sufficiently knowledgeable 
about entrepreneurship to consider it important for their future (Henry et al. 2005), 

 Entrepreneurship education – providing the development of entrepreneurial competencies 
and behaviours including both hard and soft skills, 

 Education for entrepreneurship – providing practical assistance and training to those 
considering starting a new venture, which is often conducted at a tertiary level or in an 
informal course structure, 

 Education in entrepreneurship – providing continuing-business education for those already in 
business (Henry et al. 2005). 

Figure 5 below summarises the role of the university from an educational perspective bringing 
together both the demand and supply side roles. 
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Figure 5: Stages of Entrepreneurial Education 
Source: Own creation 

 

Figure 6: Entrepreneurship in Networks model 
Source: Groen 2011 

 

Instigation and support of entrepreneurial initiatives 

The ‘Entrepreneurship in Networks model’ or ‘4S Model’ (Groen 2011) is a social system-based 
process model of entrepreneurship and was developed at the University of Twente in the Netherlands. 
The development of the model was inspired by the social system theory and the process approach of 
entrepreneurship (Van der Sijde and Ridder 2008). The approach of the University Twente highlights 
that a university’s role in developing entrepreneurial students is not executed through offering 
education; however there are many means of support possible. It highlights the support that should be 
available by identifying four influencing factors that have an impact on the entrepreneurial process: 
interaction with other networks (social capital), influencing the strategic position of an entrepreneur 
(strategic capital), influencing the economic position (economic capital) of a potential entrepreneur 
and creating and sustaining effective practices of the entrepreneur within their environment (cultural 
capital). The model is displayed in ‘Figure 6: Entrepreneurship in Networks model’ above. 
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The focus of the model (above) is a three-stage value-added process, which represents a typical 
entrepreneurship process (Groen 2005). The three-stage process is as follows: (i) opportunity 
recognition: the recognising or creating an opportunity; (ii) opportunity preparation: converting this 
opportunity into a workable concept; and (iii) opportunity exploitation: implementation of the concept 
with the goal of value creation. 

The whole process is a value-added process because within each of the steps it is not only possible to 
develop or create personal, economic or societal benefits or values, but the development of the 
opportunity itself through interaction with its environment (Groen 2011). The core idea of the social 
system theory was the definition of Parson ‘... a social system consists in a plurality of individual 
actors interacting with each other in a situation, which has at least a physical or environmental aspect, 
actors who are motivated in terms of a tendency to the "optimisation of gratification" and whose 
relation to their situations, including each other, is defined and mediated in terms of culturally 
structured and shared symbols’ (Parson 1964, p.5f). The primary message of this definition is that the 
actors in a social system pursue similar motives, always with the aim to achieve an improvement in 
their situation through a collaborative activity.  

Whilst observing the steps in the start-up process, the model describes four mechanisms that can have 
an impact on each stage of the process (Groen 2005). These four mechanisms must operate effectively 
together in order to achieve sustainable success, in the form of value creation. To improve the 
understanding of the mechanisms, they have been translated into forms of ‘capital’: interaction with 
others through social capital (social capital); secondly the pursuit of goal achievement through 
strategic capital (strategic capital); thirdly optimisation of processes through economic capital 
(economic capital); and lastly, creating and sustaining effective practices through cultural and 
educational capital (cultural capital). Each of the four different types of capital influence each phase 
of the value chain (Groen 2005).  

To illustrate an inhibitory or enhancing effect on the outcome of the value creation process this, the 
four types of capital and their influence will now be explained in greater detail.  

Social capital refers to the network relations of an actor (here referring to entrepreneurs), which puts 
them in direct or indirect relationships with other entrepreneurs. It is defined as a set of network 
relationships, which allow the entrepreneur to access the resources of others and allow them to take 
advantage of these resources through the network, even though the resources are controlled by others 
or possessed by others. The better the features of social capital, the more positive is the effect on the 
process steps.  

The setting and pursuit of goals is associated with the strategic capital. This category includes all the 
factors and mechanisms that could affect the strategic position of the entrepreneur. These include 
factors such as the mission or vision, goals and the power of entrepreneurs to use these resources to 
bring the idea to market. This capital also includes the planning of the founding process or the actual 
foundation of the new venture. The model suggests that, the better the strategic position of the 
entrepreneur, the more likely the successful implementation of the idea in the market.  

The efficiency and the performance and the factors that affect the economic position of the 
entrepreneur are summarised under the term economic capital, including the funding and cost factors. 
The ideal amount of economic capital is dependent on the required capital intensity of each idea.  

Finally, the creation and maintenance of a behavioural pattern is defined as cultural and educational 
capital. These include factors and mechanisms that could contribute to the knowledge of the position 
entrepreneurs, and include skills, attributes and competencies of the entrepreneur. Furthermore, in this 
category are the existing technologies and the cultural environment, consisting of social norms, values 
and structures, in which the entrepreneur operates. The cultural and educational capital strongly 
influences the social and personal attitude towards entrepreneurial activity (Groen et al. 2008).  

Whilst endorsing many elements of the ‘4S model’, a criticism of the model is made by this 
dissertation with specific reference to its starting point. A core principle on which the model is built is 
that it assumes that there is already a level of understanding and interest by the stakeholder, be it the 
academic or student. Following Braukmann’s (2002) assertion that activation of interest and 
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recognition of importance in respect to the topic is essential in building professional vocational 
competence and foundations skills, the ‘sensibilisation’, or motivation / interest development is a 
crucial element in the entrepreneurship process. In countries which exhibits traditionally lower levels 
of interest in entrepreneurial career pathways, this recognition becomes even more important. For this 
reason, this dissertation recommends an Interest-Idea-Initiation (new venture commencement) 
pathway as a means of recognising the role, often unrecognised, that universities possess in 
developing entrepreneurial spirit through ‘sensibilisation’. 

 Entrepreneurial stakeholders within the university 1.6

Entrepreneurship as well as entrepreneurial behaviour within a university is executed through two 
stakeholders: academics and students (graduates). 

Academic entrepreneurship 

Originally understood as an academic who attempted to generate funds from external agencies as a 
means to pursuing research within the university (Vollmer 1962), academic entrepreneurship is a 
topic that has received a significant degree of focus over the last 30 years (Etzkowitz 1983), especially 
since the implementation of the Bayh Dohl act in the US (Kenney and Patton 2009, Link et al. 2007, 
2005). The topic of the academic entrepreneur has been debated heavily with the entrepreneurial- 
(Etzkowitz 1983), engaged- (OECD 1997) and third generation- (Wissema 2009) university concepts, 
although some still dispute that this is indeed an academic role (Laukkanen 2003). Riding this wave of 
interest, an increase in ‘entrepreneurial’ behaviour by academics has occurred (D’Este and Perkmann 
2010) resulting in an increased amount of patents (Nelson 2001, Stiglitz and Wallsten 1999), licenses 
(Thursby et al. 2001), spin-out activity (Shane 2005) whilst also resulting in greater collaboration 
with university (Louis et al. 1989) resulting in impact for society (European Commission 2003, 2007, 
OECD 2006).  

Whilst many authors have viewed academic entrepreneurship with a narrow view, primarily involving 
academics developing spin-outs (Cooper 1971, Doutriaux 1991, Shane 2004), others have highlighted 
differing degrees of academic entrepreneurship which are distinguished by the amount of external 
contact with industry (Louis et al. 1989). In highlighted eight areas of entrepreneurial activity 
including large scale science projects, contracted research, consulting, patenting/licensing, spin off 
firms, external teaching, sales and testing, Klofsten and Jones-Evans (2000) described a much broader 
scope of activities that an entrepreneurial academic might undertake. 

Further areas of discussion in respects to academics undertaking entrepreneurial behaviour have 
looked at the individual characteristics of the academic that are entrepreneurial (Brandstetter 1997, 
Louise et al. 1989), their motivations (D’Este and Perkmann 2010), intentions (Wright et al. 2006, 
Gaglio and Katz 2001), the type of firms themselves (Morales-Gualdron et al. 2008) or the supporting 
mechanisms that can be instituted to support this intention (Klofsten and Jones-Evans 2000). Despite 
this coverage, there is a need to more deeply understand the motivation of academics for 
entrepreneurship as well as how academics can be better encouraged, supported and rewarded (D’Este 
and Patel 2007). 

The topic of academic entrepreneurship will be explored more thoroughly within this dissertation. 

Student entrepreneurship 

An area of entrepreneurship that has received significant attention for its role as a potential driver of 
economic growth is student or graduate entrepreneurship (Davey et al. 2011c). A definition for 
student entrepreneurship is as follows: ‘interaction between the graduate as the product of university 
education and business start-up in terms of an individual’s career-orientation and mind-set towards 
self-employment’ (Nabi and Holden 2008 p.546-7). The entrepreneurial behaviour of a student is 
executed through business commencement during or after study, intrapreneurship within a small, 
medium or large organisation and in their life and career choices (Gibb 2011).  
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Reflecting the growing interest in graduate entrepreneurship, a US study involving science and 
engineering graduates, found that a student is twice as likely as an academic to commence a new 
venture within three years of graduation and because of the ratio of students to academics, 24.2 times 
as many new ventures are created by students (Astebroa et al. 2012). 

Research into student entrepreneurship is quite advanced. Within the literature, studies investigating 
predictors of student’s intent to become entrepreneurs can be found: personality traits, demographic 
data, and contextual factors (Naffziger et al. 1994). Personality traits including risk taking, creativity, 
and achievement motive (Teixeira 2008) have also been used often to describe entrepreneurs, whilst 
demographic data (Robinson 1987), and contextual factors (Naffziger et al. 1994) have also been 
explored. 

This topic will be explored more thoroughly within publications 3, 4 and 5. 
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Academic entrepreneurs or entrepreneurial academics, what 
influences academics to act entrepreneurially? 

Abstract:  Academic entrepreneurship is increasingly seen as a way in which universities 
can valorise their knowledge. Despite this, there is a lack of clarity about what 
constitutes academic entrepreneur and the factors that influence it. With 
entrepreneurial activities being discretionary behaviour, and academics being 
research oriented, their opinions of how encouraging their environment is or their 
perceived individual drivers become even more important. Using data from the 
biggest European study of university-business cooperation, a correlation and a 
regression analysis are executed to determine these influencing factors for two 
view of academic entrepreneurship. The results show that environmental factors 
do matter in influencing academics to be entrepreneurial, with the university’s 
commitment to university-business cooperation through the creation of strategies 
and incentive significantly influential. Results of the study also highlight that 
different approaches are required to encourage academics starting businesses, 
primarily as spinoffs, and academics behaving entrepreneurially through multiple 
channels. Lastly, the result indicate that universities, policy-makers and 
practitioners responsible for stimulating academic entrepreneurship would be 
judicious to view it within a broader context as it influenced by the environment 
for university-business cooperation within the university. 

Keywords:  Academic entrepreneurship, university-business cooperation, spin-outs, 
knowledge transfer, university  

1. Introduction 

With the backdrop of a changing world economic landscape and the increasing need to provide a 
greater social return from public expenditure and for universities to raise external financing 
(Etzkowitz and Leydesdorff 2000), the role of universities has become a hotly debated topic in the last 
20 years (Laukkanen 2003). The expectation of universities has gone beyond the traditional roles of 
education and research and now includes playing a role in regional economic development through a 
greater interaction with business and the provision of new technologies and a source of business 
creation (Laukkanen 2003, Etzkowitz and Leydesdorff 2000, Etzkowitz 1998, Slaughter and Leslie, 
1997). One of the aspects that has received significant attention has been the role of the academic in 
the execution of the ‘third mission’ (Etzkowitz 2001), including individual academics’ engagement 
with industry (Tartari et al. 2012a).  

Whilst academic entrepreneurship (from here: aE) existed even before the Bayh Dohl act was enacted 
in 1981, the act designed to facilitate the commercialisation of science (Kenney and Patton 2009; Link 
et al. 2007, 2005), aE has increased further since that time, particularly in the US (Rothaermel et al. 
2007, OECD 2003, Siegel et al. 2003). With the entrepreneurial (Etzkowitz 1983), engaged (OECD 
1997) or third generation (Wissema 2009) university concepts having been increasingly embraced by 
policy makers and universities (Klofsten and Jones-Evans 2000), academics have been seen to have a 
more prominent role in the development of the knowledge society and economic growth. 

Despite there being long-standing debates about the effectiveness of some of the policies implemented 
(Mowery and Nelson 2004), or whether in fact this is what an academic should be doing (Laukkanen 
2003), there has undoubtedly been an increase in ‘entrepreneurial’ behaviour by academics (D’Este 
and Perkman 2010). The outputs of this behaviour have been increased patents (Nelson 2001; Stiglitz 
and Wallsten 1999), increased licensing income (Thursby et al. 2001), increased spin-out activity 
(Shane 2005) which create benefits for academics and the university, whilst contributing to job 
creation and growth, providing crucial inputs for competitiveness of an economy, unlocking personal 
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potential and assisting the interests of society in general (European Commission 2003, 2007; OECD 
2006).  

Much of the literature on aE has looked at the individual characteristics of academic that are 
entrepreneurial (Brandstetter 1997, Louise et al. 1989), their motivations (D’Este and Perkman 2010), 
intentions (Wright et al. 2006, Gaglio and Katz 2001), the type of firms themselves (Morales-
Gualdron et al. 2008) or the supporting mechanisms that can be instituted to support this intention 
(Klofsten and Jones-Evans 2000). As important as some of these factors may be in identifying who 
might be academic entrepreneurs, research has rarely investigated those factors that influence the 
academics to behave entrepreneurially, notwithstanding studies focussing on intervention in the form 
of organisational structures and policies. A more complete understanding is needed of what influences 
academic to be entrepreneurial, whereby the complex relationship between perceived organisational 
commitment and perceived drivers, is explored. Furthermore, there is a need to further understand 
how different forms of knowledge transfer and entrepreneurial behaviour by academics can be better 
encouraged and rewarded (D’Este and Patel 2007). 

The primary objective for the paper is to explore the organisational factors and individual drivers 
influencing aE. The paper will initially discusses the topic of aE to review what makes an academic 
entrepreneur (inclined to commence a new venture) versus an entrepreneurial academic (executing a 
broader range of entrepreneurial activities). Following this, the paper will seek to establish the 
influence of the University-Business Cooperation (from here: UBC) environment within a university 
on aE, specifically investigating organisational commitment (strategies and incentives) to UBC and 
drivers on academics in their entrepreneurial endeavours. In doing so, the paper aims to shine a light 
on what is an entrepreneurial academic and what contributes to the development of entrepreneurial 
behaviour in academics. 

The paper will be structured as follows: the next section will provide a theoretical background for the 
paper outlining a framework for understand the entrepreneurial academic; followed by a review of 
literature to identify the factors influencing academic entrepreneurship and to build a set of 
hypotheses. The methodology section provides details about the data collection and analysis. Finally, 
results will be presented followed by a discussion and conclusions. 

2. Towards an understanding of academic entrepreneurship  

Whether it be ‘academic capitalism’ (Renault 2006) or ‘academic entrepreneurship’ (Rothaermel et al. 
2007), the topic of entrepreneurial behaviour by academic has been framed in differing ways. There 
has been inconsistency in literature in respect to the academic entrepreneur, with a number of views of 
the academic entrepreneur presented. Most typically, literature has discussed the activities of the 
academic entrepreneur engage in academic spin-offs and university patenting and licensing 
(Ljungberg 2011); however, there has been a debate about whether other activities are to be included, 
with two primary views emerging. 

The first is a ‘narrow’ definition of what is an academic entrepreneur; a view that sees aE defined as 
academics that create firms based upon their knowledge (Bercovitz & Feldmann 2006). This narrative 
tended to equate academic entrepreneurship with the creation of new ventures, often referred to as 
academic or technology based spin-offs (Autio 1997; Cooper 1971; Doutriaux 1991). In his book on 
academic entrepreneurship, Shane (2004) focused exclusively on university spin-outs as the source of 
wealth creation from research without actually defining academic entrepreneurship. He viewed aE as 
the founding of a firm with the objective to commercially exploit a patented invention, or a body of 
unpatented expertise.  

Literature has also documented that this ‘new venture creation’ focus is more typical of the US 
university environment, which favours a ‘start-up venture capital model of knowledge-based 
economic development’ (Etzkowitz et al. 2001, p.26). This has contrasted with a more European 
understanding of a ‘learning model’ based upon applying new technology to existing businesses’ 
(Etzkowitz et al. 2001, p.26), which is more reflective of a broader understanding of aE. For the 
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purpose of clarity, the academic in this view of aE has been labelled as aE1 and named the ‘academic 
entrepreneur’. In this sense, the academic is necessarily involved in the actual business 
commencement, notwithstanding other activities in the entrepreneurial process. 

However, with the narrow view of aE, many activities undertaken by an academic which could be 
interpreted as entrepreneurial, have been excluded. If entrepreneurial behaviour encompasses the 
enterprising person and entrepreneurial mind-set, including ‘personal skills, attributes, behavioural 
and motivational capacities associated with those of the entrepreneur’ (Gibb 2012, p.17), then being 
entrepreneurial can equally involve application of these skills in either setting up a new venture, 
acting entrepreneurially within and/or existing venture or designing an entrepreneurial organisation 
(Gibb 2012).  

Additionally, academic engagement in collaborative activities with business (including joint research 
projects, contract research, consultancy etc.) has been found to be more frequent and widespread 
across the population of academic researchers than patenting or entrepreneurship (D’Este and Patel 
2007, Perkmann and Walsh 2007). Moreover, academics in different faculties have received a 
different payoff on commercialisation activities are entrepreneurial in different ways (Owen-Smith 
and Powell (2001b), meaning that by choosing a narrow version of entrepreneurship, members of 
certain faculties may be excluded or restricted in undertaking ‘entrepreneurial activity’. 

A broader understanding of aE can be found in studies provided by e.g. Louis et al. (1989) and 
Klofsten and Jones-Evans (2000), taking the view that proactive behaviour, in the form of academic 
scientists’ engagement with industrial partners and users, also fits into the definition of an aE (Tartari 
et al. 2012 b). Such a view of aE includes a more diverse set of academic activities seen as 
entrepreneurial such as collaborative research, consulting, contract research (Cohen et al. 2002, 
D’Este and Patel 2007, Polt et al. 2002). Louis et al. (1989) suggested that there are degrees of 
academic entrepreneurship depending on the nature and amount of external contact with industry. 
Klofsten and Jones-Evans (2000) built on this by suggesting that academic entrepreneurship is seen as 
‘all commercialisation activities outside the normal university duties of basic research and teaching’ 
(Klofsten and Jones-Evans 2000, p.299) and were more specific in naming contract research, 
consulting, testing as forms of supplemental income, and add commercial selling of products 
developed within the university as well as external teaching as other activities of the academic 
entrepreneur.  

Jones-Evans (1998) described six ‘types’ of entrepreneurial academics in a study of Academic 
Entrepreneurship in Different European Regions, ranging from the collaborative ‘contract research’ 
and ‘consultant’ academic entrepreneur to the ‘the campus company’, ‘the department-led spin-off 
entrepreneur’ and the ‘individual spin-off entrepreneur, which involve the creation of a company. The 
academic in this ‘broader’ view of aE will be named the ‘entrepreneurial academic’ and be labelled 
aE2. 

The findings of the review on academic entrepreneurship have been summarised below with UBC 
activities used as a basis for observing the differences between the views. 
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Table 1: Defining the academic entrepreneur 

Type of UBC activity 

aE1 

(narrow view of aE) 

The “academic entrepreneur” 

Bercovitz & Feldmann (2006), 
Etzkowitz (2001), Shane (2004a) 

aE2 

(broad view of aE) 

“The entrepreneurial academic” 

Louis et al. (1989), Klofsten and Jones-
Evans  (2000) 

1. Collaboration in 
R&D 

  Gaining industry support for 
university research) 

 Engaging in externally funded 
research (large scale) 

 Earning supplemental income 
- Contract research 
- Consulting 
- Testing 

2. Commercialisation 
of R&D results 
(knowledge 
transfer) 

  Exploitation of patents and licenses 
 Generating trade secrets  
 Commercial selling of products 

developed within the university 

3. Entrepreneurship 
(business creation) 

Creating, or being involved in creating, 
firms or new ventures within existing 
firms based upon academic knowledge 

 Forming  
 Creation of  spin-off firms or 

holding equity in private companies 
based on a faculty member's own 
research 

2.1 Academic entrepreneurship as a subset of UBC 

Entrepreneurship, commercialisation of R&D and cooperation in R&D have been embraced as actions 
in a broader activity, including being named as three types of eight types of UBC (Davey et al. 2011), 
of 10 forms of valorisation of research (Wakkee et al. 2013) and a range of academic external 
interaction activities (Abreu at al. 2009). Considering this, it can be said that entrepreneurial 
behaviour by academics occurs within a larger activity of external engagement. Or said differently, 
there are different modes of collaboration with industry and some of those are classified as 
entrepreneurial. In this sense, aE is a (market-focussed) activity of broader interaction.  

Figure 1: Academic entrepreneurship within the broader concept of UBC 

 

Academic entrepreneur (aE1 – narrow view) – measured using  
the ‘entrepreneurship’ variable

Entrepreneurial academic (aE2 – broad view) – measured 
using ‘collaboration in research and development’, 
‘commercialisation of research and development results’, 
‘entrepreneurship’  variables

Context of the entire UBC environment – includes 
‘collaboration in research and development’, ‘mobility of 
academics’, ‘ mobility of students’, ‘curriculum development 
and delivery’, ‘commercialisation of research and 
development results’, ‘entrepreneurship’ , ‘lifelong learning’, 
and ‘governance’

UBC
8 types

aE2
3 types

aE1
1 types
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This paper comprehends aE as a subset of UBC. The assumption is that the act of aE will be 
influenced by the factors affecting UBC more generally, and therefore affected by the organisational 
factors encouraging, incentivising and driving UBC as displayed in Figure 1 above.  

Using the two views of aE as a basis, this paper will test the narrow (aE1) and the broad (aE2) views 
of aE within the context of university-business collaboration. A contention of this paper is that the 
academic’s perception of the organisation’s commitment to UBC and the individual’s own reasons, 
drive aE.  

Different factors are expected to influence aE1 compared to aE2. This is based on the work of 
Perkmann et al. (2013), who aligned the type of aE activity undertaken with the aim of the academic. 
They found that when undertaking commercialisation activities, the academic does so with the 
‘objective to reap financial rewards’ (Perkmann et al. 2013, p7) whilst when cooperating with 
business, the academic tends to do so with a variety of aims and is connected to their research 
objectives (D’Este and Perkmann 2011).  

3. The factors influencing academic entrepreneurship 

Factors that explain entrepreneurship have been found to include the individual, the process, the 
immediate environment (e.g. organisational or community) and the macro environment (Hindle 
2010). Entrepreneurship activity at a university is especially influenced by its environment. This is 
because entrepreneurship is not identified as a specific subject, rather it permeates all the activities of 
the university activities (Gibb 1986), and thus the environment created at the university invariably 
will affect different individual actors and processes in different ways (Hindle 2010). The local social 
community is a mediating and moderating environment that has immediate effect on the types of 
entrepreneurial initiatives to be undertaken as well as how they are performed (Anderson et al. 2006; 
Mazzarol 2007). 

The influence of organisation on aE has been explored by a number of authors. One of the earliest 
studies on factors influencing aE was that by Louis et al. (1989). In testing academic participation in 
business commencement, group norms, or social environment, had the biggest impact. Bercovitz and 
Feldmann (2008) found that individual attributes are important, although conditioned by the local 
working environment including department heads and those in a relevant cohort.  

In highlighting the importance of environment on the individual, Tornatzky et al. (2002, p. 18) 
emphasised the need to create the right culture in order for UBC (including aE) to flourish, clarifying 
that the ‘behaviours of faculty, students, and administrators are supported by the values, norms, and 
reward systems of the institution’. As UBC is a discretionary activity for academics (D’Este and 
Perkmann, 2011), it is contended that the individual’s perception and the surrounding culture are even 
more important.  

Evidence on the importance of organisational norms, standards, and culture on knowledge and 
technology transfer was also found by Clarke (1998) concluding that the existence of an 
entrepreneurial culture at those institutions was a critical success factor, whilst a further study of 
successful academic entrepreneurship at MIT found that social norms and tacit approval of 
entrepreneurship by MIT were vital determinants (Roberts 1991). 

More specifically, studies have supported the notion that university-level social contexts help explain 
different types of entrepreneurial behaviour of individual academics (Stuart and Ding 2006) whilst 
importance of institutional norms, standards, and culture and existence of an entrepreneurial culture at 
organisations was a critical factor in their success (Phan and Siegel 2006). 

Conversely, conflicting results have been experienced. University policies and structures (Louis et al. 
1989) and TTOs (Clarysse et al. 2011) have been found to have little effect on entrepreneurship, 
although the effectiveness of these mechanisms has been called into question. Ponomariov and 
Boardman (2008) argue that these mechanisms have too often been focussed on bridging the 
institutions of university and business rather than focussing on the attitudes of the individuals at the 
centre of the activity, with most policy efforts to facilitate collaboration directed at institutions, rather 
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than to individual academics. Whilst these mechanisms for encouraging UBC are put in place at the 
organisational-level, they do not necessarily lead to UBC activities without additional activities 
targeted at changes in the culture at the university (Azagra-Caro et al. 2006) and at the individual 
level. 

Previous studies therefore indicate a need to better understand how the HEI environment influences 
entrepreneurial activities. Moreover, greater insight is required into the perceptions of individual 
academics and the degree to which the organisational environment is encouraging (or not) their aE 
activities as well as their own drivers for undertaking aE. For this reason, this study will examine the 
influence of perceived organisational UBC commitment as well as the reasons driving aE, from the 
perspective of the academic.  

Accepting the premise that the organisational context influences decisions by academics to become 
entrepreneurial, the question emerges: how does this context influence individual academic 
behaviour? The organisational commitment factors, strategies and incentives, as well as drivers for the 
individual will now be investigated. 

3.1 Strategies 

UBC strategies are a form of organisational commitment to aE and include management commitment, 
promotion and resources.  

Many studies have recognised the significant role of the organisational context in contributing to 
academic entrepreneurship (Fini et al., 2011; Tornatzky et al., 2002; Santoro and Gopalakrishnan, 
2000) and the important role of university management in encouraging engagement and 
entrepreneurial behaviour in academics (Anderson et al. 2007). The importance of an organisational 
culture encouraging of entrepreneurial activity was explored by Kenney & Goe (2004) with the 
discovery that a culture that was ‘supportive of entrepreneurial activities can help counteract the 
disincentives created by a university environment that does not recognise such efforts’ (p.679). 

Strategic management commitment has been expressed through different mechanisms. As it is 
generally not a set part of the expectations of academic workers, the desired behaviour has often been 
communicated through the university’s mission and vision (Grimaldi et al. 2011, D’Este and Patel 
2005). To foster a UBC culture, it has been essential that university management defines a mission in 
which it is an integral part (Friedman and Silberman, 2003; Markman et al., 2005; Polt, 2001), 
including the setting up of long-term strategies and following an overall strategic approach aligned to 
interaction with industry (D'Este and Patel 2007, Siegel and Phan, 2005).  

A supportive environment has been communicated in part by the amount of resources dedicated to 
UBC. Resources that have been employed include technical, human, social and financial (Phan and 
Siegel 2006) with particular reference to resources to support training (Mitton et al. 2007), 
intermediaries or boundary-spanning positions (Thompson et al. 2006) and qualified supporting staff 
(Tornatsky et al. 2002). The dedication of resources to support UBC has been shown to affect start-up 
rates and IPOs based upon university research (Phan and Siegel 2006). 

Furthermore, internal and external communication, including giving attention in university and 
community media as well as providing symbolic acknowledgement via events and awards, have been 
acknowledged as important for signifying an environment encouraging of UBC (Tornatsky et al. 
2002). UBC activities have also been communicated to internal, as well as external stakeholders, to 
highlight UBC activities and potentially inform others about opportunities available in the university 
(Siegel et al., 2003b; Van der Sijde, 2012; Geissler et al., 2006). Göktepe-Hulten and Mahagaonkar 
(2009) identified that academics engage in UBC activities not for monetary reasons but rather for 
recognition, reinforcing the need to promote UBC and aE success. 

Viewed from a different perspective, a lack of supportive university strategies, plans and resources as 
well as a lack of reward and promotion system have been named as ‘disincentives’ to 
commercialisation activity (Yencken 2005), a significant activity for an entrepreneurial academic.  
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3.1.1 Expected results for aE1 and aE2 

No differences in the UBC strategy development effecting E1 and aE2 are expected. 

Hypothesis 1: The perception of (positive) UBC management commitment within the 
university has a significant effect (positive) on the extent of both (a) aE1 and (b) aE2. 

Hypothesis 2: The perception of (positive) UBC promotion within the university has a 
significant effect (positive) on the extent of both (a) aE1 and (b) aE2. 

Hypothesis 3: The perception of (positive) dedication of resources for UBC within the 
university has a significant effect (positive) on the both (a) aE1 and (b) aE2. 

3.2 Incentives 

Studies have identified that personal efforts by academics in creating opportunities for collaboration 
have a significant effect on the extent of UBC (van Dierdonck et al., 1990), however are reliant on the 
extent to which they are aligned with the universities encouragement, reward and incentive 
programmes (Grimaldi et al. 2011). The discussion about inducement and rewards for academic 
entrepreneurship is built on the tenet that workers respond to incentives (Lach and Shankerman 2003). 
The importance of the university culture has related to developing appropriate attitudes and behaviour 
in academics favourable for aE, and stemmed from the degree to which incentive structures have been 
coherent with other policy instruments (Dottore et al. 2010), a finding that has been reinforced by 
Link and Siegel (2005) reviewing incentive systems for the development of technology transfer 
activity. 

Incentives have been a mechanism well-recognised to support and enhance UBC (Lam 2011, Frey and 
Neckermann 2008, Stephan 2008). The need for academic incentives to become involved in the 
commercialisation of their research results has been documented by a number of authors (see 
Grimaldi et al. 2011, Link and Siegel 2005). A study of universities in the US noted that universities 
that engaged externally were also likely to have rewards, both informal and formal systems, which 
encourage faculty to be involved in these activities (Tornatsky et al. 2002). 

In respect to the type of rewards and inducements offered, it has been found that academics respond to 
a good mixture of monetary and non-monetary incentives. Yencken and Ralston (2005) split 
incentives into both tangible, including royalties, cash rewards, and research resources, additional 
travel, equipment and other resource / expense provision and access to finance; and intangible 
incentives, including access to support, reduced teaching commitments, internal support and training, 
flexible employment conditions and access to incubator services.  

When formulating policies targeted at motivating academics to engage in UBC, specifically 
commercialisation activities, it need to be considered that individuals may be driven by extrinsic and 
intrinsic rewards and monetary aspects play a minor role (Lam 2011), a finding supported by 
Göktepe-Hulten & Mahagaonkar (2009) in identifying that academics engage in UBC activities not 
for monetary reasons but rather for recognition.  

Recognising UBC activities to be part of tenure, promotion and remuneration system of an academic 
has been proposed by a number of authors (Siegel et al. 2007, Tornatsky et al. 2002, Polt (2001) and 
is something desired by academics (Goldstein 2008). An incentive that is commonly named in 
literature is the recognition of commercialisation and UBC achievements in university promotional 
systems (Plewa et al 2006, Yencken and Ralston 2005), however the existing promotional path 
constitutes of criteria that are primarily focussed on research and teaching outcomes (Plewa et al. 
2006).  

3.2.1 Expected results for aE1 and aE2: 

As most academics engage with industry for research aims (D’Este and Perkmann 2011) whilst those 
commencing new venture do so more for financial gain (Perkmann et al. 2013) a difference in the 
results can be expected between aE1 and aE2, with aE2 less likely to be explained by incentives. 
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Hypothesis 4: The perception of (positive) inducements and rewards has no significant 
effect (positive) on the extent of (a) aE1 and a significant effect (positive) on (b) aE2. 

Hypothesis 5: The perception of (positive) UBC being part of work performance 
assessment has no significant effect (positive) on the extent of (a) aE1 and a significant 
effect (positive) on (b) aE2. 

Having discussed organisational commitment factors, the next section will look at those factors 
driving academics to act entrepreneurially.  

3.3 Drivers 

Research into the reasons facilitating academic entrepreneurial behaviour has identified a variety of 
drivers for aE. Comparing the different types of aE activity, efforts to commercialise research through 
patenting and spin-off activity have been found to be generally motivated by funding whereas 
cooperative research including joint and contract research as well as consulting have been found to be 
driven more by research-related motives (D’Este and Perkmann 2010).  

3.3.1 Relationship drivers 

A strong endorsement for relationship drivers on the propensity of a scientist to become an 
entrepreneur came from Aldridge and Audretsch (2011), who tested five factors that shape the 
individual scientist and their decision to act entrepreneurially. Their finding was that when it comes to 
scientists, social capital (measured by linkages to private industry; relationships and linkages forged) 
had the largest impact on their propensity to be entrepreneurial, whereas personal characteristics and 
human capital, indicators of entrepreneurship for the boarder population, had little influence.  
In a study of university-industry relationships, satisfaction, trust, commitment and ‘organisational 
compatibility’ were recognised as key drivers of successful collaboration (Plewa and Quester 2007). 
Commitment and joint direction were also seen as drivers for collaboration (Barnes et al. 2002) as was 
perceiving a symbiosis between each other’s specialist knowledge (Carayol 2003). 

The reasoning for the importance of trust and mutual commitment (Bruneel et al. 2010, Plewa et al. 
2005, Corsten 1987), especially for academics being entrepreneurial through university-business 
relationships (Santoro and Saparito 2003), stems from trust’s role in allowing more forthcoming 
(Inkpen and Tsang 2005), rich, frequent and valuable (Ring and Van de ven 1992) knowledge and 
information exchange. Manifesting itself as a gradual build-up between academics and businesses, 
trust is built through the achievement of tangible mutual benefits (Jones-Evans 1998), allowing for a 
better exchange of difficult to codify tacit knowledge (Kogut and Zander 1992) and ultimately 
contribute to more successful relationships. Prior relation drives future collaboration primarily when 
the result of the collaboration was ‘successful’ whilst prior experience with collaboration also 
provides a facilitator for success (Carayol 2003, Barnes et al. 2002) as repeated interactions lead to 
greater convergence in terms of attitudes and values (Bruneel et al. 2010). 

Cooperation seen as an effective means to address societal challenges and issues has been found to be 
a further driver for entrepreneurial academics (D’Este and Perkmann 2011) with a study of Spanish 
academic entrepreneurs finding that a desire to develop and transfer scientific knowledge was a 
primary driver of entrepreneurial activity in academics (Morales-Gualdron et al. 2008). 

3.3.2 Access drivers 

Many studies have investigated the forms of access that motivate academics to cooperate with 
business with differing foci. The ability to access current and future employment opportunities within 
business for researchers (Bjerregaard 2010, Bekkers and Bodas Freitas 2008) and students (Bozeman 
and Boardman 2013; Van der Sijde 2012; Dutrénit et al. 2010; Maggiora 2008; Drucker & Goldstein 
2007; Ilyas 2004) has been cited in many studies. This form of access provides the academic with 
personal opportunities, options for PhD and research staff as a form of either supplementing existing 
income or retaining access to staff (Jones-Evans 1998).  
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The ability to access business-sector research and development (R&D) facilities has been documented 
by literature as a driver for entrepreneurial academics in many forms. Academics have been motivated 
by access to equipment and resources (Tartari and Breschi 2012; Ahrweiler et al. 2011, Carayol 2003) 
and exposure to significant interesting and relevant “real world” problems (Maggiora 2008; Strunzet 
al. 2003) in order to increase the predictive power of science (Bonaccorsi and Piccaluga 1994), 
provide new and relevant skills and competencies (Van der Sijde 2012) and increase understanding of 
how knowledge is applied in practise (Van der Sijde 2012). 

The possibility to access funding and/or financial resources for working with business has been a 
further access driver for academics (Wood 2011; D’Este and Perkmann 2011; Carayol 2003; Morgan 
and Strickland 2001; Jankowski 1999, Howells et al. 1998). Cooperation with industry enables 
universities and academics to diversify their funding resources (Lopez-Martinez et al. 1994) and 
provide a strategy to respond to shrinking research budgets and cuts in state support (Karlsson 2004). 
The commercialisation of research competencies, capacities and results through various channels, e.g. 
collaborative and contract research, technology licensing, consulting services or the creation of joint 
ventures (Schartinger et al. 2002, Bozeman 2000), has been a major source of income and/or funding.  

While funding coming from public and private institutions has a direct impact on the university third-
party income, collaborations with industry can also act as a reference and increase the likelihood of 
acquiring state funding through an indirect contribution to the increase of third-party funding 
(Arvanitis et al. 2005). Furthermore, referring to the two previously mentioned drivers, an academic 
has been found to undertake entrepreneurial activity to secure funds for research assistants and 
laboratory equipment (Carayol 2003).  

Lastly, interest of business in accessing scientific knowledge as a means of dissemination of scientific 
results and as an exploitation outlet for research capabilities, has been found to be a further driver of 
aE (Barbolla and Corredera 2009, Howells 1998). One of the primary reasons for creating a spin-off 
by academics was the progress of science and its applications (Samsom and Gurdon 1993), a factor 
related to the difficulties in technology transfer through licensing that may prevent knowledge 
valorisation (Weatherston 1995). 

3.3.3 Research drivers 

Whilst academics have not always been aware of possible research outcomes from aE (Tartari and 
Breschi 2012), there have been many positive research outcomes driving academics. aE has been 
found in literature to expose gaps in knowledge (D’Este and Perkmann 2011; Grossman et al. 2001), 
provide inspiration for research (D’Este and Perkmann 2011; Grossman et al. 2001), increase capacity 
to do excellent research, provides exposure to significant interesting and relevant “real world” 
problems (Maggiora 2008; Strunzet al. 2003) whilst there is increasing evidence that collaboration 
with business creates superior and more authoritative research performance measured through journal 
citation rate and citation lifetime (Jones and Clulow 2012; Abramo et al. 2009; Beaver 2004; Zucker 
and Darby 1996).  

Finally, UBC has also been shown to increase expertise in field of research and build access to 
networks (Van der Sijde 2012) which serve to boost further, possibly funded, research opportunities 
(Etzkowitz 1998). There is evidence to suggest that academics have used finance generated from 
commercialising their research, to further their basic research interests (Etzkowitz 1998). 
Collaboration with industry especially has been linked with research drivers as joint research, contract 
research and consulting are strongly informed by research-related motives (D’Este and Perkmann 
2011). 

3.3.4 University mission drivers 

In confirming the role of the institution in aE, a study by Howells et al. (1998) identified that when 
collaboration with industry is a strategic organisational policy, it as one of the major motivations for 
linking with industry for collaborative research. A further study found that the willingness of an 
academic to accept entrepreneurship as a part of the mission of the university increases the likelihood 
that academics engage in aE (Grimaldi et al. 2011). 
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3.3.5 Expected results for aE1 and aE2 

Differences in the drivers effecting aE1 and aE2 are expected. Firstly, in respect to access, it is 
expected that access to employment, to facilities and equipment and to finance or funding from 
business will be more of a driver for aE2 than aE1. This is because aE1 effectively create their own 
access to these elements by commencing a new venture. Moreover, it is expected that relationship 
drivers will significantly affect aE2, and not aE1. Finally, research as a driver is expected to be 
significant for aE1 whereas not for aE2, based upon the reasoning provided by Perkmann et al. (2011) 
described previously. Finally, the university mission as a driver is expected to influence both, because 
academics are driven by a belief that their work is part of their overall vision of the university, as 
described by Grimaldi et al. (2011) above. 

Thus, the hypotheses relating to drivers are: 

Hypothesis 6: The perception of (higher) UBC relationships drivers has no significant 
effect (positive) on the extent of (a) aE1 and a significant effect (positive) on (b) aE2. 

Hypothesis 7: The perception of (higher) UBC access drivers has no significant effect 
(positive) on the extent of (a) aE1 and a significant effect (positive) on (b) aE2. 

Hypothesis 8: The perception of a (higher) UBC research driver has no significant effect 
(positive) on the extent of (a) aE1 and a significant effect (positive) on (b) aE2. 

Hypothesis 9: The perception of a (higher) UBC university mission driver has a significant 
effect (positive) on the extent of both (a) aE1 and (b) aE2. 

4. Methodology 

4.1 Data collection, sample and reliability 

The data for the paper was derived from the ‘Study on the cooperation between Higher Education 
Institutions and Public and Private Organisations in Europe’ performed by the Science-to-Business 
Marketing Research Centre, Germany for the European Commission’s Directorate General, Education 
and Culture, to which the Author was the Project Manager. The sample countries for the study 
included existing and candidate members of the European Union or were partly committed to the EU 
economy and regulations as member of the European Economic Area (EEA).  

The questionnaire was administered electronically via email in the 33 countries. The survey was 
translated into 22 languages and sent to a carefully constructed database of university rectors from 
3,551 universities registered on the Webometrics database within the sample countries. Whilst the 
email was sent to 10,563 Rectors and Department Heads addressing theoretically 1,381,000 
academics (all European academics), there was no way of ensuring that all academics received the 
survey. Following data cleansing, the final sample size consisted of 4,280 academics, with academics 
being asked to respond about their own UBC situation. 

Table 2: Respondents and response rate 

Population All academics in the 33 selected countries 

Sample Frame The sample frame was 1,381,000 (Eurostat 2010) European academics  

Method of data collection  10,653 university managers (board level) from 3,551 universities 
(approximately 3 from each university) were contacted in order to reach 
sample frame of academics. Rate of refusal was 0% because all email 
bounce-backs were rechecked and resent. 

Respondents 4,280 full academic responses were received in total 
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To assess the representativeness of the sample, a comparison was conducted on the respondent 
population using data from Eurostat online. 

Firstly, the number of academic responses per country in this study’s sample was compared with the 
number of European academics per country in the Eurostat database comparing the number of 
academic respondents per country and the size of the university system in the respective country. Any 
over- or under-representation was addressed using a weighting system. Following this, the gender and 
age of academic population was checked using Eurostat database and was analogous enough to our 
sample. As such, the sample was determined to be representative in respect to number of academics, 
age and gender.  

4.2 Dependent, independent and control variables 

4.2.1 Dependent variables; academic entrepreneurship 

There are two different dependent variables representing aE. The first (aE1) refers to the academic’s 
role in spin-out or start-up creation; the second (aE2) has a broader view adding the variables 
‘commercialisation’ and ‘collaboration with business in R&D’.  

4.2.2 Independent variables  

Table 3: Independent variables 

Construct Question Constructs Variables  
Strategies Thinking about 

UBC strategies used 
within your 
university, how 
developed are these 
points? 

1. Management 
commitment 
(Crombach’s  
α = .943) 

 A top-level management committed to 
University-Business cooperation. 

 A documented mission / vision embracing 
University-Business cooperation. 

 A strategy for University-Business cooperation. 
2. Promotion of UBC 

(Pearson’s 
correlation  
r  = .818) 

 The internal promotion of University-Business 
cooperation. 

 The external promotion of University-Business 
cooperation. 

3. Resources 
available for UBC 

 The dedication of resources (inc. funding) to 
support University-Business cooperation. 

Incentives Thinking about 
UBC strategies used 
within your 
university, how 
developed are these 
points? 

4. UBC as part of 
work performance 
assessment 

 The inclusion of ‘cooperation with business’ as 
part of the assessment of work performance for 
academics. 

5. Inducements and 
rewards 

 The provision of incentives for academics to 
encourage University-Business cooperation. 

Drivers How much do these 
statements facilitate 
your cooperation 
with business? 

6. Relationship 
drivers 
(Crombach’s  
α = .943) 

 Existence of mutual trust 
 Existence of mutual commitment 
 Having a shared goal 
 Understanding of common interest by different 

stakeholders  
 Prior relation with the business partner 
 Cooperation as effective means to address 

societal challenges and issues 
7. Access drivers 

(Crombach’s  
α = .867) 

 Employment by business of university staff and 
students 

 Interest of business in accessing scientific 
knowledge 

 Access to business-sector R&D facilities 
 Possibility to access funding / financial 

resources for working with business 
Please indicate to 
what extent you 
agree with the 
following 
statements: 

8. Research driver  Successful UBC is vital to my research 
9. University mission 

driver 
 Successful UBC is vital to achieving the mission 

of the university 
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The independent variables for the study are factors driving UBC as well as strategies in place to 
support UBC. A process of variable reduction was undertaken which reduces the original amount of 
variables from 20 (refer to footnotes) to 9 seen in ‘Table 3’ above. A reliability analysis using 
Crombach’s alpha or Pearson’s correlation coefficient was undertaken with the results being shown 
also in ‘Table 3’. 

The perceived organisational commitment and perceptions of drivers contribute to an academic’s 
perception of a positive (or otherwise) university environment encouraging of aE. From this 
perspective, perceived organisational commitment (strategies) is a form of encouragement for aE, 
whilst incentives are a form of incentive or reward. Perceived drivers provide the motivation or reason 
for an academic to undertake aE.  

4.2.3 Control variables 

In order to isolate the influence of independent variables, particularly any role that individual 
differences play, a number of variables were controlled for based upon their documented influence on 
the areas of knowledge transfer, UBC and/or academic entrepreneurship. The first were a set of 
individual characteristics which included: gender (Clarysse et al. 2011, Giuliani et al. 2010) and age 
(Giuliani et al. 2010); the second were related to the faculty level: the specific area of knowledge (van 
Rijnsoever and Hessels 2011, Dutrénit et al. 2010) which consists of four scientific disciplines: (i) 
Health and biomedical science, (ii) technology and engineering. (iii) social sciences and (iv) 
humanities; and on university level: country where the university is located and the nature of the 
university including traditional, applied sciences, technical as well as Schools (business, arts) 
(Dutrénit et al. 2010). 

4.2.4 Testing the hypotheses 

A linear regression analysis was made using the t-value and significance to determine effect at a 95% 
confidence (p<0.05), and the beta value to determine direction of the influence. Furthermore, in order 
to test the ability of the independent variables to explain aE1 and aE2, the R2 will be determined 
which will explain the goodness of fit of the variables. A regression was selected because the study 
hypotheses sought both the relationship and influence of a number of factors (explanatory or 
independent variables) in a causal way on the two aE dependent variables, aE1 and aE2. To measure 
the difference between aE1 and aE2, both the significance of the different variables as well as Beta 
score will be used, which holds for all hypotheses. 

5. Results 

5.1 Influence of organisational factors and individual perceptions on aE  

In this section the results of the study are presented and show the influence of organisational factors 
on both perceptions on aE. The correlations between variables provide preliminary evidence towards 
some of the hypotheses (see ‘Table 4’). The results of the regression analysis are displayed in Table 5, 
showing the t-values, the beta and significance for the two views of aE. 
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Table 5: Linear regression analysis of the independent variable against aE1 and aE2 

  

  

aE1  
“The academic entrepreneur” 

(Entrepreneurship) 

aE2 
“The entrepreneurial academic” 

(Entrepreneurship + Commercialisation 
of R&D + Collaboration R&D 

 Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4 

    R 0.191 0.358 0.369 0.514 0.134 0.423 0.46 0.642 

    R2 .036 .128 .136 .264 .018 .179 .212 .413 

  Adjusted R2 .032 .122 .129 .255 .014 .174 .206 .406 

  Sig. F Change 000** 000** .003** 000** .000** 000** 000** 000** 

C
on

tr
ol

 v
ar

ia
bl

es
 

Country  
  

Beta .168 .159 .155 .172 .055 .042 .035 .088 
t-value 5.962 5.930 5.797 6.733 1.920 1.599 1.359 3.837 

  Sig. .000** .000** .000** .000** .055 .110 .174 .000** 
The nature of 
the university 
  

Beta .032 .020 .013 -.023 -.005 -.021 -.034 -.069 
t-value 1.123 .743 .496 -.914 -.182 -.808 -1.301 -3.067 
Sig. .262 .458 .620 .361 .856 .419 .194 .002** 

Gender Beta .012 .010 .008 .015 -.088 -.093 -.096 -.075 
  t-value 0.428 .355 .297 .575 -3.021 -3.486 -3.666 -3.259 
  Sig. .669 .723 .767 .565 .003** .001** .000** .001** 
Age Beta .052 .054 .047 .051 .076 .075 .062 .071 
  t-value 1.812 1.981 1.721 2.018 2.638 2.823 2.354 3.150 
  Sig. .070 .048* .086 .044* .008** .005** .019* .002** 
Area of 
knowledge 
   

Beta .084 .082 .082 .067 .009 .004 .004 -.004 
t-value 2.965 3.016 3.023 2.685 .324 .164 .152 -.157 
Sig. 0.003** 0.003** 0.003** .007** .746 .870 .880 .876 

In
de

pe
nd

en
t v

ar
ia

bl
es

 
St

ra
te

gi
es

 

Management 
commitment 
 

Beta .220 .222 .164  .311 .316 .247 
t-value 8.251 8.356 6.501  11.927 12.327 10.869 
Sig. .000** .000** .000**  .000** .000** .000** 

Promotion Beta .171 .168 .136  .231 .225 .174 
  t-value 6.380 6.281 5.438  8.816 8.722 7.677 
  Sig. .000** .000** .000**  .000** .000** .000** 
Resources 
available 
  

Beta .157 .153 .100  .169 .161 .093 
t-value 5.881 5.727 3.956  6.459 6.252 4.071 
Sig. .000** .000** .000**  .000** .000** .000** 

In
ce

nt
iv

es
 

UBC as part 
of work 
assessment 

Beta .072 .038   .136 .090 
t-value 2.690 1.515   5.283 3.981 
Sig. .007** .130   .000** .000** 

Inducements 
and rewards 

Beta .061 .020   .126 .083 
t-value 2.274 .814   4.938 3.702 
Sig. .023* .416   .000** .000** 

D
riv

er
s 

Relationship 
drivers 
 

Beta .059    .150 
t-value 1.560    4.363 
Sig. .119    .000** 

Access drivers 
  

Beta .083    .085 
t-value 2.167    2.448 
Sig. .030*    .015* 

Research 
driver 

Beta .198    .333 
t-value 6.120    11.485 
Sig. .000**    .000** 

University 
mission driver 

Beta .148    .030 
t-value 4.560    1.049 
Sig. .000**    .294 
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Table 5 displays the results of regression analyses of four models for each of aE1 and aE2. Each 
model adds variable which further explain aE1 and aE2 starting with the control variables, then 
strategies, incentives and drivers. The order in which the different factors were added, reflects the way 
in which the organisation (in this case the university) effects the individual, commencing with high 
level UBC strategies, then to incentives for the academic and concluding the perceived drivers of the 
academic. The results show that the independent variables considered all have a positive relationship 
with the dependent variables.  

5.1.1 Results for aE1 

Table 5 displays that the control variables, age of the respondent, country (where the university is 
located) and area of knowledge have a significant effect. 

aE1 focuses on academic venture creation, management commitment, research driver and promotion 
have the highest impact. All organisational commitment (strategies) factors, management commitment 
(ß=0.164), promotion (ß=0.136) and resources (ß=0.100) for UBC, have a significant impact of aE1, 
indicating that the organisational setting, especially having UBC management commitment 
(mission/vision, strategies), provide some explanation of the variance of aE1. 

The drivers show a mixed result. The relationship drivers (ß=0.059) are not significant whilst access 
drivers (ß=0.083) are significant only to the p = 0.05 level. The alignment of aE, and ability to 
contribute to, the university mission (ß=0.148), is an important factor in explaining aE1, as is the 
alignment and ability to contribute to research outcomes (ß=0.198). Neither of the incentive factors 
explains aE1, with UBC as part of work assessment (ß=0.038) and inducements and rewards 
(ß=0.020) not significantly contributing to the creation of new firms by academics.  

Furthermore, it can be seen that the factors analysed, those being strategies and incentives for UBC as 
well as UBC drivers, with an R2 = 0.264, together do not strongly explain the narrow form of aE. 
Evidently, academics create firms for other reasons, and the organisational environment in the form of 
UBC strategies has a significant although still limited role.  

When comparing the models 1 to 4, a significant increase in the R2 can be observed indicating that the 
independent variables do explain a significant part of the explained variance of aE1.  

5.1.2 Results for aE2 

The regression shows that for aE2, the control variables gender, age, country and the nature of the 
university were found to be significant. 

The broader aE2, in addition to ‘entrepreneurship’, also includes cooperative R&D and 
commercialisation.  

The overall organisational commitment provides significant explanation for aE2. The strategies of 
management commitment (ß=0.247), promotion (ß=0.174) and resources available (ß=0.093) were all 
significant as were the incentives including UBC as part of work assessment (ß=0.090) and 
inducements and rewards (ß=0.083). 

The drivers have mixed results. Not surprisingly for this broader view of aE, the research driver has 
the strongest impact (ß=0.333) overall, whilst relationship drivers (ß=0.150) also are a significant 
factor in this form of aE, and play a much greater role that in aE1. Conversely, the ability to 
contribute to the university mission for entrepreneurial academics is not significant (ß=0.030).  

With an overall R2 of 0.413, these factors provide a much better explanation of aE2 than aE1, 
providing a good overall explanation of the variance of academics undertaking a broader range of 
entrepreneurial activities. It is evident that these ‘entrepreneurial academics’ are heavily influenced by 
the organisational setting and driven to be entrepreneurial to benefit their research. 
The variances between models 1 to 4 show an (significant) increase in R2 with the addition of each of 
the groups of factors. Model 4 explains significantly more than the other models for both aE1 and 
aE2. 
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5.1.3 Comparing aE1 and aE2 

Regarding the control variables, country and age of the respondent are significant factors in both 
models, whilst the nature of the university and gender of the respondent are relevant for aE2 and the 
area of knowledge in aE1.  

Whilst for aE1 and aE2, UBC strategies within the university are significant factors, the ability of 
incentives as well as the perception of UBC drivers shows the foremost variations between the two 
views of aE. Both UBC is part of the work assessment and inducement and rewards are significant 
factors for aE2, however not for aE1.  

For drivers, the results provide evidence that the research driver is significant factors for both views 
of aE as are access drivers. Differences are evident in that relationship drivers are a significant factor 
for aE2 and the university mission driver an important factor for aE1. 

Finally, the contrast between the views of aE are for also evident when combing the influence of all 
factors, with the set of explanatory variables only able to explain a limited about of aE1 in the R2 and 
a much larger percentage of aE2.  

5.2 Summary of hypotheses 

The following table summarises the results on the paper’s hypotheses and includes the hypothesis and 
the independent variable, which we were testing for his ability to explain the dependent variable(s), 
both aE1 and aE2. Furthermore, with the stated hypotheses questioning both the significance and 
direction of the relationship, the results for both have been featured as well as the final result for the 
hypotheses, being either ‘rejected’ or ‘cannot be rejected’, nominated as ‘supported’ by some authors 
(and taken up in this article). 

Table 6: Summary of hypothesis results 

Mechanism and benefit Indep. variable Dep. 
variable 

Hyp No, Result of hypothesis 

Strategies  
Is a form of organisational 
commitment providing 
encouragement and 
recognition to the academic 

Management commitment  
aE1 H1a Supported 
aE2 H1b Supported 

Promotion 
aE1 H2a Supported 
aE2 H2b Supported 

Resources available 
aE1 H3a Supported 
aE2 H3b Supported 

Incentives  
Is a form of organisational 
commitment providing 
inducements and rewards to 
the academic 

UBC as part of work 
assessment 

aE1 H4a Supported 

aE2 H4b Supported 

Inducements and rewards  
aE1 H5a Supported 
aE2 H5b Supported 

Drivers 
The reasons of the academic 
to be undertake 
entrepreneurial behaviour 

Relationship drivers 
aE1 H6a Supported 
aE2 H6b Supported 

Access drivers 
aE1 H7a Rejected 
aE2 H7b Supported 

Research driver 
aE1 H8a Rejected 
aE2 H8b Supported 

University mission driver 
aE1 H9a Supported 
aE2 H9b Rejected 

Of the 18 hypotheses (nine hypotheses applied to both aE1 and aE2), seven of nine hypotheses for 
aE1, and eight of nine for aE2 were supported (could not be rejected). 
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6. Discussion and conclusion 

The results clearly show that in respect to aE, whichever view you take, UBC strategies matter. The 
willingness of the university management to commit to aligning UBC with its vision (including 
entrepreneurial activities by academic) as well as promoting UBC-related activities and achievements 
is a relatively easy step for universities to undertake. The commitment of resources, generally a longer 
term endeavour (Davey et al. 2011), provides a further level of commitment that, along with UBC 
strategies and promotion, supports both views of academic entrepreneurship. 

To encourage academics to create new ventures, providing inducements and rewards, in the form of 
having UBC as part of their work assessment and offering incentives, have no significant effect. The 
creation of new ventures by academics seemingly has other incentives outside of these forms. Part of 
the answer can be found in the drivers, whereby access to future employment opportunities, funding 
for future research, financial resources and or business valuing their work and the activity’s ability to 
contribute to the mission of the university are important. Relationship drivers however do not provide 
a significant reason to engage in a start-up or spin-off venture. 

When seeking to encourage academics to be entrepreneurial (aE2), a different picture in respect to 
both incentives and drivers emerges. Incentives provide a significant explanation of the behaviour of 
entrepreneurial academics, with both ‘UBC as part of work assessment’ and ‘Incentives’ providing 
inducement to European academics. So too do all drivers excluding the university mission, with 
benefits for the academic’s research being recognised as one of the factors having most impact 
overall, whilst relationships also have a sizable and significant on the this form of aE.  

The important question for university management and national policy is: which view of aE do you 
want to encourage? Being clear about this is crucial to designing policy that encourages the desired 
outcomes from academics, and more efficiently allocates precious time and resources. The study 
clearly shows that two views are influenced by different activities. With the nature of knowledge 
being that it is transferred / exchanged through both tacit and implicit forms (D’Este and Patel 2007), 
it would seem wise to ensure that policy encourages a multi-channel interaction between academics 
and business (indeed society) with a broader range of incentives aligned to these channels. Similarly 
to previous studies, this study also illuminates that caution should be taken in using monetary 
incentives and undifferentiated approaches to encourage aE (Padilla-Meléndez and Garrido-Moreno 
2012, D’Este and Perkmann 2010). 

The major findings of the study have been to highlight the different views of academic 
entrepreneurship and the disparate organisational conditions and drivers which facilitate aE. Because 
entrepreneurially activity is discretionary (Perkmann et al. 2011), the willingness of the academic to 
be entrepreneurial is influenced by their perception of how encouraging their environment is of 
entrepreneurial behaviour, including the commitment of the institution and their perception of drivers, 
or reason, for undertaking it.  

The academic entrepreneur creating new ventures is influenced by their perception of their 
university’s UBC strategies, their vision of the university’s mission and also by the ability to access 
opportunities and resources. However, the result for research drivers (significant) show that the 
academic entrepreneur who creates a new venture still seeks to align their work with their research 
objectives. 

However with a low R2 result, the UBC factors tested in this study alone do not describe enough of an 
academic’s desire to undertake a new venture. Whilst the academic entrepreneur is not driven by 
‘typical’ research incentives, the concept of the ‘Individual’ Spin-Off Entrepreneur’ that is suggested 
by Jones-Evans’, who tends to be more profit oriented, could help to better explain this type of 
academic entrepreneur. This desire for wealth creation or profit-taking by academics has been found 
to drive academics to create spin-outs (D’Este and Perkmann 2011), however has been found to be a 
motivation for only a small group of researchers (Chiesa and Piccaluga 2000, Doutriaux and Peterman 
1982). Further reasons could include the desire to contribute to society (European Commission 2003), 
as a personal challenge, unlocking their business potential (European Commission 2003) or way of 
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commercialising and getting recognition for their work (Jones-Evans 1998) or indeed individual 
characteristics as mentioned in the section of this paper. 

The entrepreneurial academic executes their knowledge transfer and exchange activities through 
multiple channels and are more heavily influenced by their university surroundings, by relationships 
with business and their research objectives. Much like Jones-Evans’ ‘Campus Company’ and 
‘Department-Led Spin-Off’ entrepreneur, the entrepreneurial academic is most interested in being 
entrepreneurial to further their research interests, a finding also by D’Este and Perkmann (2011) that 
joint research, contract research and consulting are strongly informed by research-related motives. 

Their research relationships, particularly with business partners, are a highly influential driver for the 
entrepreneurial academic’s entrepreneurial behaviour, with them benefiting from additional research 
funding (Wood 2011, Carayol 2003), publications (Jones and Clulow 2012), income (Barnes et al. 
2002), access to industry knowledge and equipment (Tartari and Breschi 2011), application of their 
research (Ginzburg and Houli 2013), or exposes gaps in knowledge (Grossman et al. 2001). The need 
for trust, shared goals and commitment allow for more meaningful interaction and knowledge 
exchange for two reasons: Firstly, there are many ways in which knowledge transfer / exchange can 
take place, each with their own benefits and outcomes (D’Este and Patel 2007). Secondly, the 
knowledge transfer / exchange process, characterised by both tacit and explicit knowledge, make it 
almost impossible for one activity to satisfy. These multiple channels lend itself to relationship-based 
university-business cooperation whereby, through trust and commonalities of purpose, the multiple 
variants of knowledge can be transferred and exchanged in multiple ways. 

This study found that there is a clear difference between those factors influencing academics creating 
new ventures and those academics pursuing a broadened view of aE whereby knowledge is valorised 
through a range of options such as by commercialising licences, through research collaboration with 
industry, or business creation. 

6.1 Implications on academic entrepreneurship 

The results suggest that it is necessary to consider the desired outcomes of aE to determine how to 
encourage it.  

To create academic entrepreneurs who commence new ventures, whilst there is some overlap, a 
different set of factors are responsible for encouraging this outcome than the entrepreneurial 
academic who valorises their research and exchanges knowledge through a broader set of channels. 
Encouraged by UBC strategies at the university, as well as their own research aims and their 
perception of the role of UBC in the HEI mission, the academic entrepreneur isn’t concerned by 
university incentives as they are clear of their own rewards from the new venture. In contrast, the 
entrepreneurial academic pursues their desired outcomes in close alignment with their research goals, 
with their own entrepreneurial behaviour supporting them, and at the worst, not hindering them. 

Despite these differences, they are also one-in-the-same. Whether the academic commences a new 
venture or builds research capabilities within the university is largely irrelevant to society as the 
outcomes, such as creating new high-skill employment, improving local business and increasing 
economic value, are achieved through both channels. Its relevance is within the context of the 
university and to the academic, who could benefit through reputational benefits and support in their 
entrepreneurial endeavour by doing it within the university construct, and greater freedom and ability 
to access profits by pursuing a new venture outside of the university. 

The focus then needs to be on encouraging academic entrepreneurship for the greater benefit of 
society, regardless of whether it is through a new venture, collaboration with business or 
commercialising patent11. In finding that the environment for UBC indeed influences entrepreneurial 
                                                      
 
 
11 Although multiple studies debate the real benefits to society or the university of the different activities including  the real benefits of a 
patent commercialisation focus (Breznitz and Feldman 2010a), academics commencing their own venture (European Commission 2009, 
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behaviour by academics, the results align with the work of Clark (1998) on the important role of 
building an entrepreneurial culture was critical at five European universities that had outstanding 
performance in technology transfer, and that of Roberts (1991) in determining the crucial role that 
social norms and tacit approval of entrepreneurs had in MIT’s spin-out success. Evidently this 
responsibility rests partly with policy makers encouraging universities to deliver greater benefit by 
aligning funding with society objectives, and also with universities displaying organisational 
commitment to UBC and academic entrepreneurship.  

With this in mind, and based upon the results of this study, it would be most practical to encourage 
entrepreneurial behaviour by academics with the factors supporting aE2. Resulting, UBC strategies 
and incentives are essential, whilst supporting academic relationship building with business, aligned 
with the academics research and emphasising the access to funding, equipment, facilities and 
publication opportunities that this provides the academic, is also crucial. 

6.2 Conclusion 

The study shows that the university’s commitment and approach to UBC, and the environment created 
through this approach, significantly influences both aE1 and aE2. Saying it differently, environmental 
factors do matter in aE. Universities can make significant steps in encouraging academics to act 
entrepreneurial by encouraging UBC as a general concept within the organisation. This includes the 
creation of UBC strategies (including entrepreneurship) provision of rewards, recognition of 
academics and dedicated resources as well as fostering the research and relationship benefits from 
UBC. Results of the study also highlight that different approaches are required to encourage 
academics starting businesses, primarily as spinoffs, and academics behaving entrepreneurially 
through multiple channels. Furthermore, the result indicate that universities, policy-makers and 
practitioners responsible for stimulating aE would be prudent to view aE within this broader UBC 
framework (essentially a subset of UBC) which is influenced by the environment for UBC within the 
university. 

Our findings contribute to the literature in several respects. First, the study has reviewed literature to 
identify two different views of academic entrepreneurship. The article also confirms that when it 
comes to academics acting entrepreneurially in a boarder sense, then environment matters whilst also 
highlighting that different approaches are required to encourage different views of aE. Finally, the 
study highlights that the perception of academic, and the factors that drive them, provide significant 
explanation of their behaviour. Since data from a wide range of disciplines, universities and 
departments as well as nations are used, the general properties of academic entrepreneurship can be 
investigated, rising above the tendency in the current literature to focus on particular disciplines, 
institutions or countries. In doing so, the divide between the individual and the organisation and the 
environment is crossed in assessing those factors that inhibit or drive academic entrepreneurship. 

6.3 Limitations of the study 

The paper builds on the academic entrepreneurship literature to clarify the role of the organisation and 
the personal drivers for academics in their entrepreneurial activities. Rather the focusing on whether 
the academic has certain attributes shown to indicate a greater level of entrepreneurship, a topic that 
has been widely addressed in research, instead this article assumes that the academic has the interest 
and potential to collaborate, however is influenced by their perception of their environment, and how 
supportive it is (or is not). By using perceptions of academics and comparing the results with their 
overall developing in respect to aE, we get a clear picture of those factors influencing their decisions 
to be an academic entrepreneur or an entrepreneurial academic. It is in fact the perceptions of the 

                                                                                                                                                                     
 
 
Zahra et al. 2007, Horowitz Gassol 2007) or even the distraction to research in collaborating with business  (Carayol 2005; Agrawal and 
Henderson 2002). 
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academic that influence them (e.g. how supporting they perceived the university to be for UBC 
activities) rather than the actual reality of the situation (e.g. how supportive the university actually is 
about UBC). The first limitation of the study is that it is based upon the perceptions of academics and 
not on the ‘reality’ of the elements that are actually in place encouraging the entrepreneurial 
behaviour of academics. Academics could therefore bring a certain bias into their responses. Because 
the study was sent to all rectors who chose (or not) whether their academics would participate in the 
study could have also created a bias towards those universities open to university-business 
collaboration and entrepreneurial behaviour by academics. Furthermore, whilst a unique element of 
this paper, the fact that a diverse population of academics across many culturally-different countries 
presents a further limitation of the study creating standard deviations that are quite large. 

6.4 Future research 

This study highlights areas for future research. There is a need to understand, to a greater degree, the 
factors that influence academics positively or negatively in undertaking entrepreneurial activities. The 
cost-benefit of assessing the barriers and drivers face by entrepreneurial academics would deepen 
knowledge about what inhibits or facilitates them. Testing this is different settings such as faculties 
and countries would provide further valuable insights as country was a significant factor influencing 
the aE2 view. Understanding if the influencing factors are perceived to be same by undertaking a low 
amount of entrepreneurial behaviour versus those undertaking a high amount of behaviour would add 
to the emerging literature dealing with academic perceptions. Furthermore, observing the changes 
when an academic takes a broader perspective of aE, there is a need to further understand how 
different forms of aE, and indeed UBC, impact each other. Lastly qualitative studies researching the 
motivation for individual researchers to engage in aE1 and aE2 would deepen the understanding of 
what motivates their behaviour whilst studies documenting the objective, rather perceived level of, 
development of an academic or the environment encouraging UBC would further improve knowledge 
in this area. 
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Entrepreneurship perceptions and career intentions of  
international students 

Purpose  This paper aims to identify the differences between African and 
European students with regard to their entrepreneurial intentions, 
attitudes towards entrepreneurship, role models and 
entrepreneurial experience. It sets the scene for future comparative 
research between developing and developed countries in the area 
of graduate entrepreneurship.  

Design/methodology/approach  A quantitative empirical research design was applied, using self-
administered questionnaires. Questionnaires were distributed to 
first-year business students at universities in three African 
countries that are either developing (Uganda and Kenya) or 
emerging (South Africa) and four European developed nations 
(Finland, Germany, Ireland and Portugal).  

Findings  The results indicate that students from developing/emerging 
economies are more likely to envisage future careers as 
entrepreneurs and are more positive towards entrepreneurship than 
their industrialised European counterparts, even though motivators 
for employment/self-employment are similar across the samples. 
The type of role models used and the extent of entrepreneurial 
experience varied between individual countries.  

Research limitations Limitations include the use of a convenience sample and its 
restriction on the use of statistics, a single data collection point and 
a sample across seven countries on two continents.  

Practical implications  The results lead to universal and country-specific 
recommendations relating to the improvement of student-oriented 
entrepreneurship activities within universities.  

Originality/value  The paper extends research on graduate entrepreneurship by 
providing an international comparison of entrepreneurship 
intentions, attitudes and experiences between developing/emerging 
and developed nations, leading to suggestions on how to foster an 
entrepreneurial spirit and assist new-venture creations for students. 

Keywords:  Entrepreneurship perceptions, Entrepreneurial career intentions, 
Entrepreneurial experience, Developing countries, Graduates, 
Entrepreneurialism, Role models 

1. Introduction 

Entrepreneurship is a vital source for economic growth, economic competitiveness, job creation and 
the advancement of societal interests (European Commission, 2003; Liñán, et al., 2005). Hence, 
academics, practitioners and policy makers have increased their efforts in promoting an 
entrepreneurial mind-set within society. A particular focus of such efforts lies in the areas of graduate 
entrepreneurship (Nabi and Holden, 2008), entrepreneurship education (Kourilsky and Walstad, 
1998), and entrepreneurial intentions (Krueger et al., 2000).   

Research on entrepreneurial intentions has come to the forefront of academic inquiries in the area of 
graduate entrepreneurship due to their ability to predict entrepreneurial behaviour (Krueger et al., 
2000) and due to the limited predictive capacity of personality traits and demographics considered in 
earlier research (Nabi et al., 2006). For example, entrepreneurial intention models based on Ajzen’s 
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(1987, 1991) Theory of Planned Behaviour (TPB) and Shapero and Sokol’s (1982) model of the 
Entrepreneurial Event (SEE) have been widely applied. Despite continued interest and research efforts 
(e.g. Frank et al., 2007; Learned, 1992; Naffziger et al., 1994; Segal et al., 2005), few studies have 
focussed on understanding the levels and drivers of entrepreneurial intent in an international context 
(Giacomin et al., 2010; Teixiera and Davey, 2009). More importantly, under-developed countries 
(Jones et al., 2008; Schwalb et al., 1988; Wu and Wu, 2008) and comparisons between developing 
and developed nations seldom feature in the literature (Nguyen et al., 2009; Pruett et al., 2009), 
despite calls for cross-cultural perspectives (Liñán and Chen, 2009; Nabi and Holden, 2008).  

The need for further cross-cultural inquiries has also been noted in relation to the broader 
entrepreneurship literature (Lingelbach et al., 2005). Considering the crucial role of entrepreneurship 
for economic growth and competitiveness, this paper thus aims to contribute to our understanding of 
students’ entrepreneurial intentions in Europe and Africa, setting the scene for future comparative 
research between developing and developed countries. In addition to entrepreneurial career intentions, 
the study examines attitudes towards entrepreneurship and entrepreneurs, role models and 
entrepreneurial experience, leading to implications that will assist universities in stimulating and 
nurturing entrepreneurship in different economic contexts. 

This paper begins with the research background, including a review of the literature on graduate 
entrepreneurship and entrepreneurial intentions. Following an outline of the research methodology, 
the results of a comparison between the intentions, attitudes, role models and experience of students 
from developed European and developing/emerging African nations are discussed before implications 
for universities are provided. The paper concludes with research limitations and directions for future 
research. 

2. Research Background 

The importance of entrepreneurship in a rapidly changing world has attracted increasing attention 
over the last decade (OECD, 2006), with the belief that individuals with entrepreneurial skills and 
abilities will create benefits at different levels of society. Worldwide, entrepreneurship has been 
embraced by all players in the economy as a means for creating new value, ranging from economic 
growth and increased work satisfaction to increased living standards and improved consumer products 
and services (European Commission, 2003). 

2.1 Graduate entrepreneurship 

Despite the current prominence of entrepreneurship in public policy-making and academic research 
(Hisrich, 2006), a common definition or approach is still missing. In this paper, entrepreneurship is 
defined as “the mindset and process to create and develop economic activity by blending risk-taking, 
creativity and/or innovation with sound management, within a new or an existing organisation” 
(European Commission, 2003, p. 6). A sub-area of entrepreneurship that has received significant 
attention for its role as a potential driver of economic growth is graduate entrepreneurship. Graduate 
entrepreneurship refers to the “interaction between the graduate as the product of university education 
and business start-up in terms of an individual’s career-orientation and mindset towards self-
employment” (Nabi and Holden, 2008, pp. 546-7).  

Indeed, university education helps foster an entrepreneurial attitude in youths (Gorman et al., 1997; 
Pittaway and Cope, 2007). For example, a recent European Commission study into the motivation of 
youths for entrepreneurship found that for 44% of 15-24 year-olds surveyed education played a 
prominent role in establishing an interest in entrepreneurship (The Gallup Organisation, 2007, p.4). 
While universities may also foster entrepreneurship by conducting applied research with partners or 
engaging in a consultancy or an incubatory function (Ferreira et al., 2006), the focus of this study is 
on student-centred activities, especially those related to the creation of new businesses by students. 
Entrepreneurial career intentions and related facets are discussed in the next section. 
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2.2 Entrepreneurial career intentions 

Motivation for entrepreneurship is seemingly complex and involves the dynamic interaction of a 
number of factors (Nabi et al., 2006). Early research in the areas of entrepreneurship and graduate 
career choices predominantly focused on an individual’s personality (Gartner, 1988; Low and 
MacMillan, 1988). The relevance of personality traits for entrepreneurship intentions has since been 
thoroughly debated in the literature, with a recent meta-analysis contradicting earlier discussions by 
confirming a significant relationship between several personality dimensions (e.g. extraversion, 
conscientiousness, openness to experience and emotional stability) and entrepreneurship intentions 
and performance, with risk propensity also linked to intentions (Zhao et al., 2010). Demographics, 
such as age, gender and employment experience, have also been empirically investigated (Hatten and 
Ruhland, 1995). Due to the low explanatory power offered by personality and demographic factors, 
however, the focus has shifted to the conscious choice of an individual, and thus to the intention to 
engage in entrepreneurial behaviour (Krueger et al., 2000). 

Entrepreneurial intention models are based on the premise that entrepreneurial behaviour is 
intentionally planned (Liñán, 2008), implying that it is critical to understand the cognitive process and 
its drivers. Two models commonly accepted in the literature include Ajzen’s (1987, 1991) Theory of 
Planned Behaviour (TPB) and Shapero and Sokol’s (1982) model of the Entrepreneurial Event (SEE). 
Whilst the SEE distinctively suggests a propensity to act on the choice made, both models similarly 
include an element of perceived behavioural control or feasibility, and thus a perceived capability to 
follow through with behaviour such as starting a business. Furthermore, if a person shows a positive 
attitude towards entrepreneurial activity, s/he sees positive outcomes from such behaviour. The TBP 
also includes an element of social norms, which relates to the perceived support and/or pressure from 
important individuals (such as family, friends or role models) to engage in a certain behaviour (Segal 
et al., 2005).  

A review of the literature dealing with entrepreneurial intentions, particularly those of students (refer 
to Table 1 for a non-exhaustive list), shows a great advancement in our understanding of such 
intentions and their drivers. However, a concentration of European and American perspectives is 
evident, with few studies considering and/or comparing entrepreneurial intentions of students in 
developing/emerging and developed nations, leading to a call for more research in an international 
context (Nabi and Holden, 2008). Hence, an international survey base was chosen for this study to 
ensure an understanding of the differences between the entrepreneurial intentions of students from 
developing/emerging and developed countries, complemented by an assessment of relevant 
characteristics of the sample.  

In particular, a comparison of attitudes towards entrepreneurship between students from regions with 
different economic development statuses is conducted in the current study by assessing the differences 
in the perceived contribution of entrepreneurship to society as well as in the characteristics of 
entrepreneurs. The existence of role models and potential differences between the types of role 
models inspiring students may provide further insights into the attractiveness of entrepreneurial 
behaviour (Liñán and Chen, 2009) and its perceived feasibility (Liñán et al., 2005). Furthermore, 
entrepreneurial experience of students is considered, to have relationships with subjective norms 
across Spanish and Taiwanese cultures (Liñán and Chen, 2009) and perceived behavioural control in 
the Spanish sample. 
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Table 1: Summary of studies into the entrepreneurial intent of students 

Studies/Authors Level of Education Degrees/Courses Countries Sample 
size  

Oakey et al. (2002) Undergraduate and 
postgraduate 

Physics, Biology, 
Mechanical Engineering 

UK 247 

Lena and Wong 
(2003) 

Undergraduate Science, Engineering, 
Computing, Business 

Singapore 11,660 

Lüthje and Franke 
(2003) 

Undergraduate Engineering USA 524 

Franke and Lüthje 
(2004) 

Undergraduate Business Austria, USA,               
Germany 

1,313 

Segal et al. (2005) Undergraduate Business USA 115 

Veciana et al. (2005) Undergraduate and 
postgraduate 

Business, Economics, 
Engineering 

Spain, Puerto Rico 1,272 

Gurol and Atsan 
(2006) 

Undergraduate Business Turkey 400 

Klapper and Léger-
Jarniou (2006) 

Undergraduate Business, Engineering France 538 

Levenburg  et al. 
(2006) 

Undergraduate Nine majors US 728 

Souitaris et al. 
(2007) 

Undergraduate Science, Engineering UK, France 250 

Wilson et al. (2007) High school and 
MBA 

Not applicable / Business USA 5,225 

Liňán (2008) Undergraduate          
(final year) 

Business, Economics Spain 702 

Teixeira and Forte 
(2008) 

Undergraduate   
(final year) 

60 majors Portugal 2430 

Wu and Wu (2008) Undergraduate and 
postgraduate 

All students China 162 

Liňán and Chen 
(2009) 

Not specified Various Spain, Taiwan 519 

Pruett et al. (2009) Undergraduate Not specified US, China, Spain 1,048 

Texiera and Davey 
(2009) 

Undergraduate and 
postgraduate 

All students Portugal 4,413 

Giacomin et al. 
(2010) 

Undergraduate and 
postgraduate 

10 majors, mainly 
Business 

USA, China, India, 
Spain, Belgium 

2,093 

 

Differences in interest for entrepreneurship between countries as well as continents have long been 
documented (The Gallup Organisation, 2007) and may be linked to the regional economic status and 
culture (Pruett et al., 2009). In particular, a lack of resources and infrastructure as well as instable and 
non-supportive regulatory environments in developing economies may deter individuals from 
engaging in entrepreneurial behaviour unless it is seen as “an action of last resort” (Todovoric and 
McNaughton, 2007, p. 386), indicating ‘necessity driven entrepreneurship’. Similarly, cultural factors 
may both hinder or foster entrepreneurial activity (Nguyen et al., 2009). Rather than considering 
cultural and economic factors separately, however, recent arguments support an interaction between 
the cultural and economic or institutional perspectives in explaining entrepreneurship intentions and 
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activities (Levenburg and Schwarz, 2008). While an extensive discussion of the economic and cultural 
dimensions of all seven countries goes beyond the scope of paper, relevant literature will be provided 
in the discussion where necessary. 

3. Methodology 

Data was collected by means of a self-administered questionnaire based on an extensive literature 
review coupled with the experience of the authors. Table 2 outlines the questions contained in the 
questionnaire, with all Likert type scales ranging from 1 (strongly disagree) to 5 (strongly agree). To 
eliminate any weaknesses in functionality and comprehensibility, the questionnaire was pre-tested 
with experts in two rounds. It was not necessary to translate the questionnaire in any other language as 
all students in the sample were proficient in English. 

The study made use of a convenience sample of universities, selecting seven countries and one 
university per country to allow for a comparison between developed and developing/emerging 
nations. The sample included four European developed nations (Finland, Germany, Ireland, and 
Portugal) as well as two African developing nations (Kenya and Uganda) and one emerging African 
nation (South Africa). As differences in economic development needed to be considered in the 
analysis of results, it should be noted that all European nations are classified as innovation-driven 
economies, based on the Global Competitiveness Report (Schwab, 2009) and the Global 
Entrepreneurship Monitor (GEM, 2008). South Africa has an efficiency-driven, also termed 
investment-driven (emerging) economy, while Kenya and Uganda were categorised as factor-driven 
economies (competing on low prices, unskilled labour and natural resources) and termed 
‘developing’.   

Table 2: Summary of the questions contained in the questionnaire 

Dimension Number of 
Statements / 
Questions 

Type of questions Theoretical background to 
formulate questions: Adapted 
from 

Contribution of 
entrepreneurship to society 

5 5 point Likert scale 
 

European Commission (2003) 
 

Characteristics of 
entrepreneurs 

10 5 point Likert scale 
 

Bonnet and Furnham (1991) 
Chan-Kim and Mauborgne (2004) 
Shane (2008)  
Vesper and Gartner (1997) 
Wilson and Sepulveda (2009) 

Entrepreneurial role 
models 

2 Open ended questions Teixeira and Davey (2009) 
Van Auken et al. (2006) 
Volery (2004) 

Entrepreneurial experience 10 6 closed-ended 
questions 

Kraaijenbrink et al. (2010) 

Career intentions (and 
reasoning behind 
intentions) 

15 1 semantic differential 
scale, 23 items; 5 point 
Likert scale 

The Gallup Organisation (2007) 

Role of universities 9 9 items; 5 point Likert 
scale 

Kraaijenbrink et al. (2010) 
 

*Overall Cronbach alpha for questionnaire = 0.815. 

 

Paper-based questionnaires were handed out to first-year business students during their lectures. This 
approach contradicts the majority of studies, commonly sampling students in their last year of study. 
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While a late educational stage is seemingly the most appropriate to assess intended entrepreneurship 
behaviour after graduation, it is challenging to assess the students’ exposure to topic-specific 
information during their education and the impact this knowledge might have had on their 
entrepreneurship perceptions and intentions. With previous studies using samples encapsulating 
students at various levels of exposure to entrepreneurial content in their studies (Birdthistle, 2008; 
Jones et al., 2008), comparability between studies to date is limited. First-year students were thus 
deemed the most suitable for this study, as these students were in an education environment but had 
not yet been introduced to entrepreneurship or specific business topics in their studies. Hence, this 
research was also able to establish how universities could interest students in entrepreneurship 
education and activity with the ultimate purpose of stimulating their entrepreneurial new-venture 
creation. The use of a first-year student sample is not expected to limit the ability to investigate career 
intentions, as recent research found no association between a student’s year level and entrepreneurial 
intent (Pruett et al., 2009). 

With a sample frame of 2,295 students across the seven universities, a total of 1,055 responses were 
achieved (response rate 46%). Participation in the study was voluntary for students and varied 
considerably between the data-collection points, with very high response rates in Ireland (92%) and 
Germany (91%), followed by Portugal (50%), Uganda (49%), Finland (39%), South Africa (31%) and 
Kenya (29%). More than 50 respondents were achieved for each university. Given the sample of first-
year students, it is not surprising that 92.7% of students in the global sample were 24 and younger, 
with more than half of the respondents (53.1%) aged 18/19. Ireland and Portugal emerged as the 
countries with the youngest sample, with means of 18.6 and 18.9 years, while Kenya showed the 
highest mean age of 26.6 years.  

While the global sample entailed only a slightly higher percentage of males (51.6%) than females 
(48.1%), individual countries showed more uneven results. In particular, Finland presented a large 
female cohort (67%), with Germany and Uganda providing more male-dominated cohorts (62.2% and 
63.5% respectively). Students were also asked about their work experience, with 29.4% of the global 
sample indicating that they had no experience. While only 13.6% of respondents had completed a 
traineeship, 42.2% engaged in a part-time and 20.9% a full-time role. An analysis of the individual 
countries showed a comparably larger percentage of respondents without any work experience in 
Portugal (59.4%), with the opposite true for Finland (2.2%). Students at the German university were 
most likely to have completed a traineeship (41.7%).  

4. Results and Discussion 

A comparison of entrepreneurial intentions between students in developing and developed nations is 
outlined first, followed by comparisons of attitudes relating to the contribution of entrepreneurship to 
society and characteristics of entrepreneurs, entrepreneurship role models and entrepreneurial 
experience.  

4.1 Entrepreneurial career intentions of respondents 

The results show that a greater percentage of respondents viewed themselves as having their own 
business in the future (47.5%) rather than working as an employee (24%), with 28.5% of respondents 
unclear about their future. The developing/emerging nations (mean=3.81, SD=1.142) showed a higher 
mean than developed countries (mean=3.09, SD=1.055) on a semantic differential scale from one 
(being an employee) to five (having own business), suggesting a higher likelihood of future business 
ownership in those countries. Cross-tabulation comparing individual countries confirms a high 
tendency for business ownership in developing countries (Kenya and Uganda), followed by South 
Africa (refer to Figure 1). This finding follows Nguyen et al. (2009), who found higher levels of start-
up intentions in ‘transition economies’ than in market economies.  

Developing countries are ranked low on the ease of doing business index, which examines whether 
the “regulatory environment is conducive to the operation of business” (World Bank, 2010). 
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However, it is likely that a greater case of needs-based entrepreneurship in developing countries is 
evident, with limited opportunities in established larger organisations (van Stel et al., 2005). Hence, 
while individuals in developing countries may face greater constraints than their counterparts in 
developed nations, these may be negated by greater perceived opportunities arising from 
entrepreneurial behaviour and cultural factors fuelling entrepreneurial intentions (Nguyen et al., 
2009). Culture may be a relevant motivator in this context (Hayton et al., 2002), with earlier research 
showing entrepreneurship in countries with Confucian cultural values, which have been linked to 
some African countries including South Africa, Kenya and Uganda (Takyi-Asiedu, 1993), to strive for 
business ownership despite, or even because of, underdevelopment and uncertainty in the institutional 
environment (Nguyen et al., 2009).  

Figure 1: Entrepreneurial intentions  

 
With respect to entrepreneurial intentions, mixed results emerged for the European countries. While 
respondents from Finland indicated a much higher likelihood of being employed than owning their 
own business, the results for Germany were more evenly distributed. Both Irish and Portuguese 
respondents showed some indecisiveness with a tendency to own their own businesses, even though 
the results were not comparable with the African nations, in particular Uganda and Kenya. The greater 
likelihood of respondents from developing nations to establish their own businesses in the future was 
confirmed by a correlation analysis between the self-rated likelihood of owning a business in the 
future and gross domestic product (GDP) at purchasing power parity per capita, and thus “the sum 
value of all goods and services produced in the country valued at prices prevailing in the United 
States” (CIA Factbook, 2011). A significant negative correlation of -.296 (p<.01) emerged, indicating 
that a higher GDP is associated with a greater likelihood of students wanting to be an employee rather 
than owning a business. As richer countries are characterised by stronger social welfare systems, a 
developed labour market and the presence of large global players, numerous employment 
opportunities exist, leaving students to perceive a lesser need for starting a business (Reynolds et al., 
2002). Entrepreneurship in such situations is largely opportunity-based, taking advantage of an 
entrepreneurial opportunity (Bhola et al., 2006). Students in developing nations, on the other hand, 
perceive a greater pull of necessity-based entrepreneurship, as other employment options are either 
absent or unsatisfactory. As is evident in Figure 2, the results for Ireland fall somewhat outside of the 
expected results, as they showed a high intention of business ownership despite a very high GDP.   
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Figure 2: Students’ career intent per country assessed against GDP per capita 

 
Respondents stated job security, stability of employment and stable income as the primary reasons for 
preferring employment (mean ¼ 3:7, SD ¼ 1:081), followed closely by the statement that it was less 
risky than self-employment (mean ¼ 3:61, SD ¼ 1:165) and social security and insurances (mean ¼ 
3:41, SD ¼ 1:114). Having colleagues did not emerge as a reason for seeking employment, with the 
lowest average score of 2.43 (SD ¼ 1:236). An analysis of Finland as the country with the highest 
percentage of respondents indicating a tendency for employment shows the same order of factors. 
Reasons for self-employment entailed personal independence and the ability to manage own time 
(mean ¼ 4:16, SD ¼ 0:984), as well as possibilities for self-fulfilment (mean ¼ 4:12, SD ¼ 0:986). 
These results confirm related research, with previous studies indicating independence as a motivator 
for self-employment (Birdthistle, 2008) and similarity between motivators for entrepreneurial career 
choices in different countries (America, China, India, Spain and Belgium) (Giacomin et al., 2010). 

Results of an independent samples t-test (p-value < 0:001) showed significantly higher intentions of 
self-employment (mean ¼ 3:94, SD ¼ 1:13) for respondents with self-employment experience than 
those without (mean ¼ 3:30, SD ¼ 1:13) and can be explained by the fact that self-employment 
experience “improves perceived approval by ‘reference people’” (Lin˜a´n and Chen, 2009, p. 607).  

4.2 Attitudes towards entrepreneurship 

A comparison of attitudes towards entrepreneurship between students from regions with different 
economic development status is conducted here by assessing differences in the perceived contribution 
of entrepreneurship to society as well as in the characteristics of entrepreneurs. First, when 
considering perceptions regarding the contribution of entrepreneurship to society, the aggregate 
international results showed contribution to job creation as the principal factor (mean = 4:26, SD = 
0:94), followed by the perception that entrepreneurship is crucial for an economy’s competitiveness 
(mean = 4:01, SD = 0:96) and that it unlocks personal potential (mean = 3:87, SD = 1:05). While a 
comparison between African and European countries shows a similar order of statements (refer to 
Figure 3), statistically significant differences (p<0.001) emerged for all but one statement 
(entrepreneurship is crucial for the competitiveness of an economy). More specifically, the African 
sample shows an overall higher perceived contribution of entrepreneurship. This result is likely due to 
the high involvement in entrepreneurial activity in factor-driven economics, where many engage in 
self-employment owing to employment shortages (GEM, 2008).  

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

G
D

P 
pe

r 
ca

pi
ta

 (U
S$

)

GDP per 
capita  
(US$)

5 -having a business              1 -being em
ployed

Interest in an 
entrepreneur-
ial career

5

4

3

2

1



 

160 

Figure 3: Contributions of entrepreneurship to society 

Second, respondents were given a list of ten characteristics associated with entrepreneurs, of which 
the personality characteristics of passion, enthusiasm, initiative and persistence were ranked highest 
(mean = 4:33, SD = 0:94), followed by a respondent’s ability to spot the potential in an idea (mean = 
4:19, SD = 0:92) and willingness to take big risks on a new idea (mean = 4:13, SD = 0:96). A high IQ 
(mean ¼ 2:42, SD = 1:13) and possession of own capital (mean = 2:55, SD = 1:07) recorded the 
lowest scores, even lower than a person’s willingness to operate within the rules (mean = 3:09, SD = 
1:10), a characteristic not commonly associated with entrepreneurs (Chan-Kim and Mauborgne, 
2004). A comparison of developed and developing/emerging nations showed significant differences 
for eight out of ten characteristics (p<0.001) in an independent samples t-test, even though the order 
of characteristics remained unchanged (see Figure 4). In line with earlier results, respondents from 
developing/emerging nations rated the majority of statements higher than their European counterparts. 
Students from developed nations perceived the possession of own capital, being a respectable person 
and a high IQ as not strongly associated with an entrepreneurial character. However, only the latter 
was statistically significant (p-value = 0:008) with a 0.19 difference in the mean.  
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Figure 4: Characteristics of entrepreneurs 
 

 
 

 

 

 

 

 

 

 

 
 
 
 

4.3 Entrepreneurial role models 

The survey aimed to identify role models and potential differences between the types of role models 
inspiring students, as this was thought to provide further insight into the attractiveness of 
entrepreneurial behaviour (Liñán and Chen, 2009) and its perceived feasibility (Liñán et al., 2005). A 
number of role models emerged in the study, including internationally recognised entrepreneurs, with 
Richard Branson (11%) and Bill Gates (10.4%) most commonly noted. However, ‘local heroes’, and 
thus specific role models from the region, were also mentioned, including Michael O'Leary (IRE), 
Belmiro de Azevedo (Portugal) and Gordon Wavamunno (Uganda). The firms perceived as 
entrepreneurial by the students were in line with the role models named, with respondents stating 
Virgin (10.4%) and Microsoft (6.7%). However, clear differences emerged between the countries. 
Portuguese respondents showed a strong focus on the local company Sonay with the Virgin Group 
receiving no mention. Finland respondents also concentrated locally on Nokia, in comparison to 
Germany, where a large number of respondents identified Apple as the company that comes first to 
mind when hearing the word ‘entrepreneurial’. Ryanair was commonly named in Ireland, as were 
Virgin and Microsoft. A similar result emerged for South Africa, with the local Pick ‘n Pay, Virgin 
and Microsoft dominating the answers. Respondents in Uganda and Kenya, on the other hand, showed 
a strong focus on local businesses. While no one organisation emerged as a clear favourite, the 
Mukwano Group (Uganda) as well as Safaricom and Equity Bank (Kenya) were mentioned several 
times. These responses may provide ideas and initiatives to be used in entrepreneurship education. 

4.4 Entrepreneurial experience 

Entrepreneurial experience of students was considered as it has been shown as related to subjective 
norms and behavioural control (Liñán and Chen, 2009). In this study, entrepreneurial experience 
refers to those students who created firms or took steps to start a business and it was found that only a 
small percentage (8.4%) of respondents had personal entrepreneurial experience. Thirty-eight 
respondents had founded 70 companies and another 49 had taken steps to start businesses, which at 
the time of data collection were at various stages of idea creation and development. A total of 114 
(11%) respondents stated that they had no interest in starting a business.  
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While the percentage of respondents who had taken steps towards starting, or had started, a business 
was higher in the African cohort (12.1%) in comparison to the European cohort (6%), considerable 
differences emerged between countries. Portugal (0.9%), Germany (2.4%), Finland (4.4%) and South 
Africa (6%) showed considerably smaller percentages of respondents with entrepreneurial experience 
than Ireland (15.3%), Uganda (22.3%) and Kenya (24.5%). The high percentage of experience in 
Uganda and Kenya can be explained by the necessity for self-employment owing to the economic 
development status of these countries. Furthermore, the student sample may support previous research 
and link training in factor-driven economies to higher levels of necessity-based entrepreneurial 
activity (GEM, 2008). The unusually high-level of experience in the Irish sample, however, cannot be 
explained by economic status, but may be a specific characteristic of the respondent university.  

4.5 Role of universities in fostering entrepreneurship 

Given the relevance of education in fostering entrepreneurship (Pittaway and Cope, 2007), the 
respondents were asked what their university could do to improve their interest in new-venture 
creation. On an international aggregate level, the most highly-rated activity was to bring students in 
contact with the network needed to start a new business (mean=3.93), which was followed by the 
arrangement of conferences or workshops on entrepreneurship and offers of project work focusing on 
entrepreneurship. Students gave the lowest rating to providing students with the financial means 
needed to start a new business (mean=3.43). However, significant differences emerged between 
developing/emerging and developed nations for all but the following three statements, namely, 
offering a bachelor/masters degree (p-value=.091), providing students with financial means (p-
value=.497) and bringing entrepreneurial students in contact with each other (p-value=.508).  

In particular, students in developing/emerging nations requested universities to provide required 
networks and workshops and also ideas to start businesses and to offer project work focusing on 
entrepreneurship. While these students did not see a necessity in allowing student companies to use 
university services, such provision ranked second highest in the European sample, only following 
access to networks. Students from developed nations also required university support in finding other 
entrepreneurially-minded students. It should also be noted that specific entrepreneurship degrees did 
not rank highly in the wish-list of the respondents. 

5. Conclusion, limitations and future research directions 

This paper aimed to contribute to understanding of entrepreneurial intentions of students from seven 
countries in Europe and Africa, setting the scene for future comparative research between developed 
and developing countries. Similarities between students’ intentions and perceptions of 
entrepreneurship and entrepreneurs were evident in the results and motivators for employment/self-
employment were similar across the samples. However, differences emerged indicating higher 
entrepreneurial intentions, experience and attitudes among the respondents from the developing 
nations. For example, a lower GDP was associated with a greater intent of students for self-
employment. Furthermore, while only 8.4% of respondents  in the global sample had engaged in a 
start-up business, nearly one quarter of the students questioned in developing economies (Uganda and 
Kenya), had previously, or were in the process of, setting up a business. Students from developing 
countries also perceived a greater contribution of entrepreneurship to society and rated 
entrepreneurship characteristics higher than their counterparts from developed nations. These findings 
contribute to the entrepreneurship literature by enhancing understanding of cross-cultural differences 
in entrepreneurial intentions, attitudes, role models and experiences, providing a foundation for future 
research in this context. However, while some generalisations for developed and developing 
economies may be drawn, regional specifics need to be considered when evaluating and planning 
entrepreneurship education in each country and education institution (Giacomin et al., 2010).  

Based on the results of the study, a number of globally relevant activities and methods emerged that 
universities could use to stimulate an entrepreneurial spirit considering both the demand (creating 
demand for entrepreneurial education) and supply side (creating student-oriented entrepreneurship 
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education) of entrepreneurship education-service provision (Teixiera and Davey, 2009). For example, 
the higher interest for self-employment by those with entrepreneurial experience indicates the value of 
providing students with entrepreneurial experience throughout their university education, for example 
by means of trial firms or other start-up opportunities. This will not only develop the students’ 
relevant skill set but also enhance the perceived feasibility of self-employment. 

While the provision of access to relevant networks and entrepreneurship workshops also emerged as 
globally relevant activities, African universities may consider either offering ideas for start-ups or 
teaching students how to engage their creativity in developing their own ideas. In comparison, 
European universities should consider opening their services to student-run businesses. Such activities 
may stimulate entrepreneurship across the whole student body. Further promotion of entrepreneurship 
to students could be facilitated through the discussion of role models in an education setting. While 
local heroes emerged as prevalent role models in some countries, such as Portugal, Uganda and 
Kenya, students in other countries, such as Germany, focused on international heroes, with some 
international examples emerging across all countries. The distance between the realities of a 
worldwide international success stories and students could potentially be bridged through the 
alignment of students with local entrepreneurs who could act as role models. 

As with all research, the results of this study need to be viewed in light of the limitations. In 
particular, the non-probability sampling is a main shortcoming with implications for the 
appropriateness of the use of inferential statistics. Another limitation is the inclusion of only four 
European and three African countries in the sample. However, the large sample ensures usable data on 
which to base conclusions. The influence of non-response bias that occurred among the various 
countries is another limiting factor. Future research may confirm the study’s results in other settings 
and continents, potentially using a longitudinal approach. An evaluation in the first and last year of 
study as well as up to several years following the respondents’ graduation would provide valuable 
insight into the changes of entrepreneurial perceptions and behaviours and provide the opportunity to 
examine education as a driver of such change. Future research is also required to not only consider 
intentions of new-venture creation, but to examine the circumstances related to the translation of 
intentions to actual engagement in new-venture creation (Nabi and Holden, 2008), extending the 
findings of the current study. 
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Attitudes of Higher Education students to new venture creation: a 
preliminary approach to the Portuguese case 

Abstract:  Higher education institutions (HEIs) play an important role in the generation of 
high-tech 'entrepreneurial capacity'. As entrepreneurship education gives greater 
attention to the creation of new ventures, there is an urgent need for a better 
understanding of the attitudes of students, potentially the entrepreneurs of the 
future. Logit estimates using 4,413 responses from students enrolled in 
Portuguese HEIs show that students who have business-related competences and 
live in an environment that fosters and encourages entrepreneurship have a 
stronger desire to become entrepreneurs. This supports the contention that 
entrepreneurship is a process that can be learned and that HE establishments, 
teachers and other institutions and individuals are in a position to encourage 
entrepreneurial behaviour. 

Keywords:  Entrepreneurial intention; entrepreneurship; entrepreneurship education; new 
venture creation; students' attitudes 

1. Introduction 

The continuing uncertainties about national and global economies, corporate and government 
downsizing and a declining number of corporate recruiters in the education system have increased the 
appeal of self-employment and new business creation (Moore, 2002; Klapper and Léger-Jarniou, 
2006). Entrepreneurship, either through the creation of new ventures or within existing firms, has been 
identified as one of the major engines of economic growth (Wennekers and Thurik, 1999; Carree and 
Thurik, 2003; Rasmussena and Sørheim, 2006). In the 1990s, Malecki (1997) pointed out that there 
was a close relationship between entrepreneurship and regional and local development, while 
Reynolds et al (1994) found that high start-up rates were a necessary (although not sufficient) 
condition for economic growth. Entrepreneurial organisations make two critical contributions to 
market economies (Kuratko, 2005): first, they are an integral part of the renewal process that pervades 
and defines market economies, playing a crucial role with innovations that lead to technological 
change and productivity growth; and, second, entrepreneurial businesses are the essential mechanism 
by which millions of individuals (including, in particular, disadvantaged groups such as women and 
minorities)seek to achieve financial success. 

As a consequence of the trend towards entrepreneurial activities and widespread belief of the social 
and economic effectiveness of entrepreneurship, there has been a dramatic increase in the number of 
public and private initiatives to promote entrepreneurial activity, propelled by the expectation of 
accelerating the rate of growth of innovation, technology development and job creation (Reynolds et 
al, 2001). In addition, in the context of academic and scientific research, entrepreneurship has secured 
a higher profile, improved status and more resources (Laukkanen, 2000). 

Traditionally, courses within business schools have mostly been designed on the basis that graduating 
students would seek employment in specialised departments in large, established organisations 
(Levenburg et al, 2006). Increasingly, however, students have been choosing, or expressing a desire, 
to start their own businesses both before and during their undergraduate studies, as well as at 
postgraduate level (Oakey et al, 2002). As a result, students interested in creating new businesses (that 
is, ‘entrepreneurship’) need to develop a range of skills (McMullan and Long, 1987) – for example, 
planning, risk-taking, market analysis, problem-solving and creativity – that will support their new 
ventures. In fact, the successful creation of a new venture requires a command and blend of skills 
different to those required to maintain an established business. Higher education courses, whilst 
having their limitations, can play a role in providing useful insights into the challenges involved in 
being an entrepreneur and in encouraging the development of skills and self-reliance (Henderson and 
Robertson, 2000). In this context courses – both principal and secondary – in entrepreneurship have 
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emerged in numerous higher education institutions (HEIs) in order to encourage the entrepreneurial 
ambitions of students (for example, in Austria, France and Portugal: see EC, 2008). 

In Portugal, education in entrepreneurship is a novelty in the curriculum of higher education 
institutions. The majority of the current entrepreneurship courses first appeared in 2002 and thereafter 
(Redford, 2006; Redford and Trigo, 2007). At the macroeconomic level, the most recent report from 
the Global Entrepreneurship Monitor (GEM, 2008) concluded that there had been a substantial 
improvement in Portugal between 2004 and 2007 with regard to access to physical infrastructures and 
an increasing degree of social and cultural openness to innovation and change. Data from GEM 
indicate that Portugal is at the top of the ranking among the 18 European Union participant countries, 
with 9 in 100 Portuguese ‘entrepreneurial capacity’ has doubled during the period 2004–2007. 

Despite this apparently rapid change, some business representatives and former policy makers have 
raised serious doubts about the sustainability of this entrepreneurial trend. For instance, Mira Amaral, 
former Minister for Industry and Energy (1987–1995), member of the European Community 
Competitiveness Advisory Group and President of the Forum for Competitiveness, recognises that 
Portugal is still behind in terms of investment in new ideas and entrepreneurial projects, identifying a 
lack of public policies in this area. He believes the Portuguese government needs to make bigger 
investments in entrepreneurship and risk capital, especially in technological projects that lead to 
exports12. 

Higher education institutions (universities and polytechnics) play an important role in the generation 
of high-tech ‘entrepreneurial capacity’ – more specifically, entrepreneurial human capital: that is, the 
creation of skills, incentives and a cultural environment favourable for the commercialisation, by 
researchers, teachers and students in general, of R&D outcomes (Mendonça et al, 2009). Since 
entrepreneurship in general and entrepreneurship education in particular are emerging phenomena in 
Portugal, there is an urgent for better understanding and development which could be achieved by 
analysing the supply side – that is, the courses taught in this field, as studied by Redford (Redford, 
2006) – and the ‘demand side’, that is, the attitudes of students, the potential entrepreneurs of the 
future, to new venture creation. 

The impact of entrepreneurship education has been recognised as one of the crucial factors that help 
young people understand and develop an entrepreneurial attitude (Gorman et al, 1997; Kourilsky and 
Walstad, 1998). Although other interrelated factors such as family and role models (van Auken et al, 
2006) influence young people’s attitudes towards entrepreneurship, education can be a critical 
enhancing factor, particularly in contexts where an increasing proportion of young(er) people is 
pursuing business creation, as is the case in Portugal (GEM, 2008; Mendonça, 2009). There is thus a 
need to understand how to develop and nurture potential entrepreneurs while they are still students. 
Few empirical studies have examined the entrepreneurial propensity of university students as a source 
of future entrepreneurs (Wang and Wong, 2004). Because the students’ attitudes towards and 
knowledge of entrepreneurship are likely to influence their tendency to consider starting their own 
businesses, such a study would also help universities and other higher education institutions to 
develop suitable educational programmes for promoting entrepreneurship.  

This paper examines the attitudes of higher education students in Portugal with regard to new venture 
creation and evaluates which factors (for example, individual, contextual or educational) are likely to 
influence the attitudes of young people towards entrepreneurship. In particular, we aim to highlight 
the role of education (type and level of degree, area of study, entrepreneurship competencies and type 
of higher education institution). 

The paper is organised thus: the first two sections provide a brief review of the literature on 
entrepreneurship, with particular emphasis on student entrepreneurship and highlighting the main 
findings from existing research. Section 3 then describes the methodology used and data collection; 
and section 4 presents and discusses the results on the determinants of Portuguese students’ 
                                                      
 
 
12 Source: Lusa, 18 June 2008. 
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entrepreneurial intentions and propensity. Finally, in our conclusions we highlight the key results of 
the present study and offer some policy recommendations. 

2. Literature review 

2.1 Relevance of entrepreneurship and entrepreneurship education 

For developed countries, entrepreneurial activity, as represented by new venture formation, can be the 
means by which stagnant economies are revitalised and unemployment problems are managed by 
providing new job opportunities (Gürol and Atsan, 2006). Equally, it is a potential catalyst and 
incubator for technological progress, product and market innovation (Jack and Anderson, 1999; 
Mueller and Thomas, 2000). In both developed (EC, 2008) and developing countries (Gürol and 
Atsan, 2006), entrepreneurship has increasingly been seen as an engine of economic progress, job 
creation and social adjustment. Thus, both small business growth and new business formation are 
encouraged by national economic policies, to stimulate economic growth and the creation of financial 
wealth (Mendonça et al, 2009). 

According to official data, some 23 million small and medium-sized enterprises (SMEs) were 
responsible for the creation of more than two-thirds of employment in the private sector in Europe, 
which corresponds to 75 million jobs (EC, 2006: 3) 13. In Portugal, during the period 1991–2000, 93% 
of new firms were very small, with less than 10 workers (Baptista and Thurik, 2007)14. 

As interest in entrepreneurship has increased throughout the world, there has also been a 
corresponding greater level of interest in Portugal in entrepreneurship activities among academic 
scholars, government policy-makers and business leaders (GEM, 2008). Due to a lack of both 
qualified entrepreneurs and accumulation of capital during the Estado Novo (dictatorship) period of 
1932–1968, a state-initiated economic policy was implemented with state-owned enterprises playing a 
leading role, particularly in the industrial sector (Barreto, 1999). Since the mid-1970s, and in 
particular following Portugal’s entry into the European Community in 1985, a major shift in the 
country’s economic development strategy has taken place. The importance of entrepreneurship and 
small businesses to the economy is now widely recognised, with national incentives being offered by 
successive governments. The meta-narrative concerning a lack of entrepreneurs and entrepreneurial 
spirit has been translated into a variety of programmes and initiatives designed to raise awareness of 
entrepreneurship and to foster entrepreneurial activity 15, an important contribution to the motivation 
of individuals and, especially, young people in higher education, to start their own business. Various 
organisations and institutions are involved in the delivery of such programmes, ranging from 
government agencies and local enterprise agencies to chambers of commerce and professional 
associations to university business schools. 

A central premise of these programmes is that entrepreneurship is a learned phenomenon; that 
entrepreneurs are not born, but are produced by way of their experiences as they develop and learn, 
influenced by teachers, parents, mentors and role models (Volery, 2004). It could be argued that whilst 

                                                      
 
 
13 According to the Recommendation 96/280 of the European Commission, from 3 April 1996, medium-sized firms are regarded as those 

that employ between 50 and 250 workers and register a turnover that is lower than 40 million Euros; small firms employ between 10 and 
49 workers and have a turnover lower than 7 million Euros; very small/micro firms employ less than 10 workers. The European 
Recommendation is followed in Portugal. In the USA, the concepts are different, which makes it difficult to establish comparisons. There, 
firms characterized as small may employ a maximum of 40 workers, whereas medium-sized firms may employ a maximum of 500 
workers (Storey, 2003, p 474). 

14 It is important to recall here that although often entrepreneurship and small business creation are often used as synonymous terms, there 
are quite significant differences between an entrepreneurial venture and small businesses with regard to the amount and speed of wealth 
creation, risk and innovation (Drucker, 1985). 

15 At the European level, one can mention the Competitiveness and Innovation Framework Programme (CIP) 
(http://ec.europa.eu/cip/index_en.htm); at the National level, it is worth mentioning the set of programmes managed by IAPMEI, for 
instance, the FIVE Programme – Fostering Innovation and Entrepreneurial Value promoted by IAPMEI during the period 2002–2005, and 
the set of programmes currently in progress described in http://www.iapmei.pt/iapmei-bimindex.php. 



 

172 

individuals interested in entrepreneurship and current entrepreneurs cannot be taught, they can be 
encouraged rather than discouraged. Thus, entrepreneurship is regarded as a learning and learned 
process. 

The idea of becoming an entrepreneur is increasingly attractive to students because it is seen as a 
rewarding way of entering the labour market without losing personal independence (Martínez et al, 
2007). The most common values amongst graduates confronted by the demands of the new labour 
markets are linked to those of self-employment: independence, challenge and self-fulfilment (Lüthje 
and Franke, 2003). Although there has been a significant amount of research on the causes of the 
increased inclination towards and attractiveness of entrepreneurism, (Greenberger and Sexton, 1988; 
Learned, 1992; Naffziger et al, 1994; Brandstatter, 1997), there is only a small number of studies that 
concentrate on entrepreneurial intentions among students. Those that do exist (for example, Autio et 
al, 2001; Collins et al, 2004; Franke and Lüthje, 2004) tend to focus on experience in the USA and 
UK and are mainly restricted to samples of small numbers of students with business, or directly 
related topics as their principal subject of study. 

Despite the heterogeneity of sampling methods and target population, existing studies report that, on 
average, a quarter of the students surveyed claimed that after graduating they would like to become 
entrepreneurs (that is, to start their own business or be self-employed). There are nevertheless 
noticeable differences between US and non-US students: in general, there is a higher entrepreneurial 
intent among US students. For instance, Franke and Lüthje (2004), analysing 1,313 business 
undergraduates from Austria, Germany and the USA found that entrepreneurial intentions of those in 
the USA was double that of Germany’s (50% against 25%) and substantially above Austria’s (36%). 
In Portugal, for a range (60) of courses in the largest Portuguese university, Teixeira and Forte (2009) 
found that around 26% of final year students envisaged starting a new venture as their career choice. 
This percentage varied considerably among disciplines and courses, from the lowest (11%) in 
psychology to the highest (47%) in veterinary medicine.  

Although new venture opportunities exist within nearly all academic disciplines, the majority of 
entrepreneurship initiatives at universities are offered by business schools (Ede et al, 1998; Hisrich, 
1988) and for business students (for example, Roebuck and Brawley, 1996). In fact, most studies 
exploring entrepreneurial intent among university students have focused on business students (see, for 
example, DeMartino and Barbato, 2002; Ede et al, 1998; Hills and Barnaby, 1977; Hills and Welsch, 
1986; Krueger et al, 2000; Lissy, 2000; Sagie and Elizur, 1999; Sexton and Bowman, 1983). 
However, Hynes advocated that entrepreneurship education can and should also be promoted and 
fostered among non-business students (Hynes, 1996). 

Picker et al (2005) mention that entrepreneurial-led measures have been recently implemented, 
through the establishment of new graduate programmes, at MIT, the Stockholm School of 
Entrepreneurship and the International Graduate School of Chemistry (Muenster, Germany). Thus, if 
one of the goals of designing entrepreneurial programmes is to help all students, it is important to 
understand the intentions of students enrolled in disciplines other than business. 

2.2 Determinants of the entrepreneurial intents of students 

We share Krueger’s view that intentions are in fact constructed, even when they appear to arise 
spontaneously (Krueger, 1996). Entrepreneurial intentions, in which key initial characteristics are 
rooted, are crucial to an understanding of the overall process of entrepreneurship. They are the driving 
force behind the establishment of a new venture or creation of new values in an existing venture (Bird, 
1988). 

The relevant literature on entrepreneurial activities reveals that there is consistent interest in 
identifying the factors that lead an individual to become an entrepreneur (Martínez et al, 2007). These 
studies reveal that there are several, similar factors, the most frequent of which are age, gender, 
professional background, work experience and educational and psychological profiles (Delmar and 
Davidsson, 2000). Broadly speaking, three factors have been used to measure entrepreneurial 
intentions: demographic data, personality traits (Robinson, 1987) and contextual factors (Naffziger et 
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al, 1994). Demographic data (for instance, gender and age) can be used to describe entrepreneurs, but 
consideration of most of these characteristics does not enhance the ability to predict whether or not a 
person is likely to start a business (Hatten and Ruhland, 1995). The second method used to assess 
entrepreneurial intentions involves examination of personality traits such as risk taking, creativity and 
motivation to achieve (Teixeira, 2008a). However, several authors (for example, Naffziger et al, 1994) 
argue that the decision to behave entrepreneurially is based on more than personal characteristics and 
individual differences. Thus the interaction of personal characteristics (risk, creativity and need for 
achievement) with other important perceptions of contextual factors (work and professional 
experience, region and role model), competencies and familiarity with entrepreneurship 
(entrepreneurial experience, knowledge, awareness and interest), formal education (schooling year, 
degree, type of higher education institution), and type of course and areas of study, may be critical for 
assessing the entrepreneurial potential of students. Figure 1 shows the ‘structural model’ of the 
entrepreneurial intentions of students that was used in this study. 

The analysis underlying this study extends existing research in the area of students’ entrepreneurial 
intentions in several ways: it includes both undergraduate and postgraduate students from all scientific 
areas, enrolled in every academic year (that is, at all stages of the courses) at all Portuguese higher 
education institutions (universities and polytechnics, public and private). Using such an extensive 
sample enabled us to obtain a reasonable, nationwide view of the extent of the entrepreneurship 
culture in Portugal. Further details of our sample are given in the next section. 

3. Methodology and data gathering 

3.1 Target population and sample 

The research described in this paper is an extension of an international survey of first-year business 
students involving eight universities from eight countries, including the University of Porto16. Several 
different aspects were considered in the present study which targeted all students in Portugal enrolled 
in higher education institutions and included both undergraduate and postgraduate students, 
irrespective of the stage of the course, from public and private polytechnic and university HEIs, from 
all scientific disciplines and subjects. 

This empirical study was therefore designed as part of a wider, international research project having 
the aim of advancing the understanding, in comparative terms, of the attitudes of students to new 
venture creation. In particular, the research seeks to answer the question: ‘what are the determinants of 
students’ entrepreneurial intentions?’ 

A descriptive and quantitative method was used: whilst exploratory and causal research explores 
circumstances, descriptive research portrays specific details of a situation, social setting or 
relationship. In order to meet the challenge of illustrating the status quo of student attitudes to new 
venture creation, a quantitative design was therefore chosen. An online survey was selected as the 
most appropriate research method on the basis of the nature of the research questions and the multi-
establishment, multi-course approach employed. 

 
  

                                                      
 
 
16 The other seven universities are: Muenster University of Applied Sciences (Germany); University of Adelaide (Australia); 
Lahti University of Applied Sciences (Finland); University of Maribor (Slovenia); Coventry University (UK); Cracow 
University of Economics (Poland); Dubai Women’s College (UAE).  
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Figure 1: Structural model of entrepreneurial intent 
Note: discontinuous lines (demographic traits; type of institution, region) identify the ‘control’ 
variables. 

 
 

3.2 Data collection 

In June 2008, the Rectors and Directors of all Portuguese higher education institutions were contacted 
and asked to collaborate by sending an email to all their students (undergraduate and postgraduate) 
with a message describing the project and asking the students to participate in the survey. Some HEIs 
also publicised the research and the link to the survey on their Website home page. By the end of 
September 2008, 4,413 valid responses had been received, representing 1.2% of the total number of 
students enrolled in higher education in Portugal. Although the sample obtained is reasonably 
representative of the whole population of Portuguese higher education students with regard to degree 
subject and gender, it does show a clear bias towards students enrolled in schools located in the North 
and Central Regions, at the expense of those located in the Lisbon area. Additionally, technology-
related areas (that is, engineering, manufacturing and construction) are over-represented: health-
related, scientific areas are underrepresented. 

3.3 Proxies for the variables 

Three measures of the entrepreneurial potential of students were produced in this study: two that may 
be considered as measures of effective entrepreneurial propensity, and one of entrepreneurial intent. 
The two measures of effective entrepreneurial propensity were calculated as dummy variables which, 
in one case, took the value 1 if the student had already created a business (effective entrepreneurial 
propensity stricto sensu) and 0 (zero) otherwise; in the other case, it took the value 1 if the student had 
already created a business or taken some steps towards doing so (effective entrepreneurial propensity 
lato sensu) and 0 (zero) otherwise. The variable of entrepreneurial intent was directly assessed by 
asking students, on a scale of 1 (‘employee’) to 5 (‘having my own business’), which was the most 
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likely option for their future career. If the student answered 4 or 5, the entrepreneurial intent variable 
took the value 1; and 0 (zero) otherwise. 

Measuring entrepreneurial potential of students in these different ways enabled an assessment to be 
made of the extent to which some factors – for instance, education-related – could ‘determine’ the 
entrepreneurial attitudes of students in a significant, distinct manner. 

According to our structural model of entrepreneurial intents (Figure 1), students’ attitudes may be 
influenced by three sets of determinants: individual (personality, competencies, demographic traits), 
education (degree, area of study, public v private institution), and contextual (role model, professional 
experience, region). Table 1 gives details of how the different proxies were constructed. 

Table 1: Definition of the proxies for the relevant variables. 

Variable Definition of the proxy 

Effective entrepreneurial propensity – 
created firms 

Dummy variable takes the value 1 if the student had already created a firm (effective 
entrepreneurial propensity stricto sensu) and 0 otherwise. 

Effective entrepreneurial propensity – 
taken steps to start a business/created a 
firm 

Dummy variable took the value 1, if the student had created a firm or had taken some steps to 
create a firm (effective entrepreneurial propensity lato sensu) and 0 otherwise. 

Potential entrepreneurial propensity The entrepreneurial intent variable was directly assessed by asking students, on a scale of 1 
(employee) to 5 (having my own business), which was the most likely option for their future 
career. If the student answered 4 or 5, the entrepreneurial intent variable took the value 1 and 
0 otherwise. 

Gender (female= 1; male=0) Dummy variable takes the value 1 if the student is female, 0 otherwise. 

Age (ln) Numerical variable, in logarithm, of students’ age. 

Risky (dummy=1) The ‘risky’ variable is the sum of three dummy variables computed based on answers given 
by students in the questionnaire. A first dummy took the value 1 when the student answered 1 
(strongly disagree) or 2 (disagree) to the statement ‘One should not start a business when 
there is a risk it might fail’, and 0 otherwise. The second dummy took the value 1 when the 
student answered 1 (strongly disagree) or 2 (disagree) to the statement ‘Job security/stability 
of employment/stable income’ when asked ‘Why would you prefer to be an employee rather 
than self-employed?’. The third dummy took the value 1 when the student answered 1 
(strongly disagree) or 2 (disagree) to the statement ‘It is not as risky as being self-employed’ 
when asked ‘Why would you prefer to be an employee rather than self-employed?’. Then we 
summed up the three dummy variables and re-computed a new dummy variable, which took 
the value 1 when the sum variable resulted in values 2 and 3, and 0 otherwise. 

Creativity (dummy=1) The ‘creativity’ variable is a dummy variable that took the value 1 when the student answered 
4 (agree) or 5 (strongly agree) to the statement ‘I have an idea that could be a business 
opportunity’. 

Need for achievement (dummy=1) The ‘need for achievement’ variable is the sum of two dummy variables computed based on 
answers given by students in the questionnaire. A first dummy took the value 1 when the 
student answered 4 (agree) or 5 (strongly agree) to the statement ‘Personal achievement’, and 
0 otherwise when asked ‘Why would you prefer to be self-employed rather than an 
employee?’. The second dummy took the value 1 when the student answered 4 (agree) or 5 
(strongly agree) to the statement ‘Personal independence/Managing own time’ when asked 
‘Why would you prefer to be self-employed rather than an employee?’. Then we summed up 
the two dummy variables and re-computed a new dummy variable that took the value 1 when 
the sum variable resulted in values 2 and 0 otherwise. 

Work experience (ln) Numerical variable, in logarithm, of students’ work experience (1: no experience; 2: 
internship; 3: part-time job; 4: full-time less than 1 year; 5: full-time over a year). 

Entrepreneurial experience (ln) Entrepreneurship experience is a numeric variable, computed in logarithm, that resulted from 
the sum of the scores (1. . .5) obtained from the answers to the following statements: ‘I 
worked for myself as a teenager, eg delivering papers, babysitting, mowing lawns, etc’; ‘I 
have been a freelancer or self-employed’; ‘I have closely followed or assisted family 
members who have started companies’; ‘I have closely followed or assisted friends or 
acquaintances who have started companies’. 

Entrepreneurial knowledge (ln) Entrepreneurship knowledge is a numeric variable, computed in logarithm, that resulted from 
the sum of the scores (1. . .5) obtained from the answers to the following statements: ‘I know 
techniques for finding out what the market wants’; ‘I understand the type of issues that face 
entrepreneurs in taking an idea to market’; ‘I can create a business plan and a business 
concept’; ‘I know how to legally finance a new business concept’. 
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Variable Definition of the proxy 

Entrepreneurial awareness (ln) Entrepreneurship awareness is a numeric variable, computed in logarithm, that resulted from 
the sum of the scores (1. . .5) obtained from the answers to the following statements: ‘I 
regularly read books/articles about entrepreneurship/innovation’; ‘I participate regularly in 
conferences/lectures/workshops on entrepreneurship and/or innovation’. 

Entrepreneurial interest (ln) Entrepreneurship interest is a numeric variable, computed in logarithm, that resulted from the 
sum of the scores (1. . .5) obtained from the following statements: ‘Starting a new business 
from an idea’; ‘Entrepreneurship using research’; ‘Entrepreneurship within an existing 
company’, in response to the following question: ‘How interested are you in one of the 
following topics during your studies?’ 

Schooling year (ln) Numerical variable in logarithm of students’ schooling year (undergraduate degree and 
Integrated Master’s: 1st to 6th year of schooling; MBA: 7th year of schooling; Master’s: 8th–
9th year of schooling ; PhD: 10th–13th year of schooling). 

Master’s + MBA Dummy variable taking the value 1 if the student was enrolled in a Master’s or MBA degree, 
0 otherwise. 

PhD Dummy variable taking the value 1 if the student was enrolled in a PhD degree, 0 otherwise. 

Public versus private (public=1; 
private=0) 

Dummy variable taking the value 1 if the student was enrolled in a public higher education 
institution, 0 if the student was enrolled in a private institution. 

University versus polytechnic (uni=1; 
poly=0) 

Dummy variable taking the value 1 if the student was enrolled in a university, 0 if the student 
was enrolled in a polytechnic or other tertiary-level school. 

Role model (family and friends) Dummy variable taking the value 1 when the student chose 4 (agree) or 5 (totally agree) in 
response to the statement ‘My relatives and close friends work as self-employees/are 
employers’, when questioned ‘Why would you prefer to be self-employed rather than an 
employee?’. 

4. Results 

4.1 Descriptive statistics 

Considering only the higher education institutions that are ranked in the top 30 (Figure 2), ISLA 
(Instituto Superior de Linguas e Administração), Universidade Portucalense Infante D. Henrique, and 
ISEC (Instituto Superior de Educação e Ciências) are the best positioned as far as the effective 
entrepreneurial propensity is concerned. For example, of the total number of students surveyed, 6.4% 
stated that they had created at least one business (effective entrepreneurship stricto sensu): the 
corresponding percentage for students enrolled at ISLA is almost three times higher (18.0%) and for 
the Universidade Portucalense it is more than double (16.7%). At Instituto Superior de Educação e 
Ciências, Instituto Politécnico de Setúbal and Instituto Superior de Entre Douro e Vouga, the effective 
entrepreneurial rate, around 13%, is twice the overall mean value of 6.4%. Thus, at first sight, we are 
inclined to conclude that students enrolled in non-university institutions are more entrepreneurially-
oriented. 

When the concept of effective entrepreneurship is widened to include not only the creation of firms 
stricto business. When analysing the entrepreneurial intentions of students (Figure 4), that is, the 
extent to which sensu but also action taken to create new ventures (entrepreneurship lato sensu), 
Universidade Nova de Lisboa enters the top 3 highest ranked institutions (Figure 3), with 21% of its 
students claiming that they had already taken some steps towards creating a new business (well above 
the overall average value of 11.6%). ISLA and Instituto Superior de Educação e Ciências are in the 
top rankings with 25% of students having created, or taken some steps towards creating, a student 
thinks that their future will include having their own business rather than working for an employer, the 
ranking changes significantly. Although the worst ranked in terms of effective entrepreneurship (as 
represented by the number of businesses created), the Escola Superior Artística do Porto ranks first in 
terms of entrepreneurial intentions; similar findings were reported for the Universidade Técnica de 
Lisboa, Instituto Politécnico do Cávado e Ave, Instituto Politécnico de Castelo Branco, and 
Universidade Portucalense, these forming the top five with regard to entrepreneurial intentions. 
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Figure 2: Effective entrepreneurship (stricto sensu)  Figure 3:Effective entrepreneurship (lato sensu) of 
of Portuguese higher education students, by school. Portuguese higher education students, by school. 

 

Figure 4: Entrepreneurship intent of Portuguese higher education students, by school 

 



 

178 

Upon first inspection the above analysis seems to reveal that public and private HE establishments, as 
well as universities and non-universities, show quite distinct trends as far as effective entrepreneurship 
and entrepreneurship intentions are concerned: this is clearly illustrated in Figure 5. Polytechnics, 
other establishments and private HEIs systematically had higher average values for potential and 
effective entrepreneurship than universities and public HEIs.  

Analysis of whether entrepreneurial attitudes vary between different scientific areas also proved 
interesting. As can be seen in Figure 6, on average 10% of students enrolled in courses in economics, 
management and accounting had already created businesses; and a further 5% had already taken steps 
towards doing so. A somewhat surprising result, at first sight, is that students enrolled in courses from 
education sciences, humanities and law exhibited a quite high effective entrepreneurial propensity, 
certainly higher than their counterparts enrolled in technologies, who had below-average effective 
entrepreneurship. These results corroborate the evidence gathered by Teixeira (2008b), and Teixeira 
and Forte (2009) regarding final year students at the University of Porto. 

Figure 5: Entrepreneurship potential of Portuguese higher education students, by type of school 
(polytechnics v university; private v public). 

 

Figure 6: Entrepreneurship potential of Portuguese higher education students, by scientific area. 
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Although presenting a noticeable potential entrepreneurship propensity, where almost 60% of the 
students envisaged starting a business as a possible career choice, the disciplines of architecture, fine 
arts and design and agriculture and natural resources presented a noticeably low effective 
entrepreneurial propensity. 

A curious result is that PhD and Master’s students showed the highest average effective 
entrepreneurship propensities (see Figure 7) – double and almost treble that of the stricto and lato 
effective entrepreneurship of undergraduates, respectively – whereas entrepreneurship intentions were 
considerably higher for graduates (36%) than for those having obtained a PhD (23%). 

Figure 7: Entrepreneurship potential of Portuguese higher education students, by degree. 

 

The effective entrepreneurial propensity is higher among students whose permanent address was in 
Lisbon, Alentejo and, to a lesser extent, the Central Region (Figure 8). Indeed, students from Alentejo 
showed the highest effective entrepreneurship lato sensu and the second highest potential 
entrepreneurship propensity, immediately below that of the Algarve17

  

Concentrating on the demographic characteristics of students, the gender gap – extensively observed 
in other studies within the entrepreneurship literature – is again apparent (Strom, 2007). As can be 
seen in Figure 9, the effective entrepreneurial propensity among male students is roughly double that 
of their female counterparts. Stephan and El-Ganainy (2007), also focusing on academia, found that 
women were less likely to engage in an entrepreneurial activity or start a company. They put forward 
several explanations to account for such a gender gap, mentioning that women were generally more 
risk-averse than men, they disliked competition and were less likely to pursue enquiries than men; 
women chose to work in ‘small’ areas, with less commercial possibilities and, finally, women 
traditionally have more responsibilities outside the workplace than men (Stephan and El-Ganainy, 2007).  

We suggest that given the lack of entrepreneurship experience and awareness and the fact that 
business skills and competencies appear to be in short supply, HEIs could usefully take a number of 
measures to provide non-business students with appropriate business and entrepreneurship-related 
courses, information and networks: this could transform the status of entrepreneurship propensity from 
‘potential’ to ‘effective’.  
  

                                                      
 
 
17 It is important to be cautious in this regard as our sample is not statically representative at the regional level. 
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Figure 8: Entrepreneurship potential of Portuguese higher education students, by region 

 

4.2 Econometric estimations 

All the variables analysed above could explain (in part) the effective and potential entrepreneurship 
potential of higher education students. However, in order to account for their net effect with greater 
rigour, we used a multivariate econometric model. This type of model enabled the individual sign and 
statistical significance of a given determinant of entrepreneurial attitudes (for example, risk), 
controlling for all the other determinants (for instance, gender), to be assessed. The empirical 
assessment of the entrepreneurial propensity of students is based on the estimation of the following 
general logistic regression, which in turn is derived from the existing literature on the determinants of 
the propensity of students to embark on entrepreneurial ventures, as presented above. 

In order to obtain a more straightforward interpretation of the logistic coefficients, it is convenient to 
consider a rearrangement of the equation for the logistic model, in which it is rewritten in terms of the 
odds of an event occurring. Writing the logistic model in terms of the odds, we obtain the logit model 
as shown in Figure 10. The logistic coefficient can be interpreted as the change in the (log) odds 
associated with a one-unit change in the independent variable. Then, e raised to the power ßi is the 
factor by which the odds change when the ith independent variable increases by one unit. If ßi is positive, 
this factor will be greater than 1, which means that the odds are increased; if ßi is negative, the factor 
will be less than one, which means that the odds are decreased. When ßi is zero, the factor equals 1, 
which leaves the odds unchanged. In the case where the estimate of  ß5 emerges as positive and 
significant for the conventional levels of statistical significance (that is, 1%, 5% or 10%) this means 
that, on average, all other factors remaining constant, female students would have higher (log) odds of 
entrepreneurial potential. 
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Figure 9: Entrepreneurship potential of Portuguese higher education students, by gender. 

 

Figure 10: Logit model used 

 

The descriptive statistics of the variables model and the matrix of correlations is presented in Table 
A1 in the Appendix: the estimates of the ßs are given in Table A2 which presents three different 
models: 

 Model 1: effective entrepreneurship stricto sensu (having created a business); 

 Model 2: effective entrepreneurship lato sensu (having created a business or taken steps to do 
so); and 

 Model 3: entrepreneurial intentions (seeing self-employment or starting a business as the most 
likely future career option). 

The results, schematically documented in Table 2, show that the determinants of effective 
entrepreneurship and entrepreneurship intentions do not match completely. In comparison with their 
counterparts, higher education students in Portugal having already created a (or some) business(es) not 
surprisingly tended on average to possess greater entrepreneurial experience and knowledge. All other 
factors remaining constant, male and older students tended to be more likely to create new ventures 
than female and younger students respectively. Controlling for all the potential determinants of 
effective entrepreneurship propensity, the results also reveal that students permanently resident in 
Lisbon and the Islands (Azores and Madeira) created, on average, fewer new business than their 
colleagues living (permanently) in the North Region. With regard to the area of studies, we found that 
students enrolled in economics and business courses tended to be more entrepreneurial than those 
enrolled in technologies: health students were less entrepreneurially-oriented.  
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Table 2: Determinants of students’ entrepreneurial propensity/intent 

Effective entrepreneurial propensity Entrepreneurial 
intent 

Created a business Created a business or 
took steps to do so 

Individual 
Demographic traits: 
Gender (female=1; male=0)  – –  – –  – – –  
Age +++ +++ +++ 
Personality traits: 
Risky   ++ +++ 
Creativity   +++ +++ 
Need for achievement  +++ 
Work experience    +++ +++ + 
Entrepreneurial experience    +++ +++ +++ 
Education 
Entrepreneurial competencies and view of 
entrepreneurship: 
Entrepreneurial knowledge    +++ +++ +++ 
Entrepreneurial awareness  +++ 
Entrepreneurial interest  +++ 
Degree: 
Master’s & MBA  – – –  
PhD  – – –  
Area of study (default area – technology): 
Sciences  –  
Health   – –  – – –  
Agriculture and natural resources  +++ 
Architecture, arts and design  +++ 
Education 
Law and social sciences 
Economics and business  ++ 
Humanities  –  
Sports and performing arts 
Type of higher education: 
Public versus private (public=1; private=0) 
University versus polytechnic (uni=1; poly=0) 
Contextual 
Role model (family & friends) 
Region (default region – North):  +++ 
Centre  – – –  
Lisbon  –  
Alentjo 
Algarve  –  
Islands (Azores and Madeira)   – –  –  

Notes: +++ (−−−) Statistically significant at 1%; ++ (−−) 5%; + (−) 10%. A blank cell indicates that the relationship is not statistically 
significant. In the Appendix, Table A2 details the estimates for each model. 
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In considering a more inclusive indicator of effective entrepreneurship – described as ‘created 
businesses’ or ‘took steps to start a business’ – similar results to those above (effective 
entrepreneurship propensity stricto sensu) were obtained with regard to entrepreneurial experience, 
entrepreneurial knowledge, gender, age, work experience and health as an area of study. In contrast, 
personal characteristics – attitudes to risk and creativity – emerged as positive influences, related 
significantly to entrepreneurial propensity. This indicates that students who have a higher risk 
behaviour – in other words, those who argue that they do not agree with the statement, ‘one should not 
start a business when there is a risk it might fail’, as well as those who tend to underrate job security 
and stability of employment and stable income to new venture creation, and do not fear the risk 
associated with new ventures – are, all other factors remaining constant, much more likely to have 
created or taken steps to create new businesses. This corroborates the view that entrepreneurial 
ventures and risk propensity are closely related. These students also revealed higher levels of 
creativity – having ideas likely to become business opportunities. 

Personality traits (risk, creativity, need for achievement), competencies and familiarity with 
entrepreneurship (experience, knowledge, awareness and interest), formal education, demographic 
traits (gender and age), and contextual influences (work experience and role models in family and 
friends) are all factors that explain the entrepreneurial intentions of students. Furthermore, students 
who anticipated to a greater extent that their career would involve owning a business were, on 
average, more susceptible to risk, showing higher levels of creativity and familiarity with 
entrepreneurship issues. As in the case of effective entrepreneurship, male, older and more 
professionally experienced students tended to reveal (all else remaining constant) higher 
entrepreneurial intentions.  

In contrast to effective entrepreneurship, the role model emerges as an important factor influencing the 
entrepreneurial intentions of students. Thus, students living in an environment which encourages 
interest in entrepreneurship – for instance, where family members or friends are entrepreneurs – 
tended, on average, to have a stronger desire to become entrepreneurs. This is encouraging in the 
sense that it aligns with the central premise of entrepreneurship programmes, that entrepreneurship is a 
learned phenomenon. Entrepreneurs can therefore be shaped by their experience as they grow and 
learn, being influenced by teachers, parents, mentors and role models (Volery, 2004; Van Auken et al, 
2006). Extending these arguments suggests that even when individuals interested in entrepreneurship 
and current entrepreneurs cannot be taught stricto sensu, they can be encouraged and influenced. 

Although students enrolled in private institutions and polytechnics showed. in the descriptive analysis. 
greater entrepreneurship propensities than their colleagues in public institutions and universities 
respectively, when controlling for a large number of factors likely to influence entrepreneurial 
propensity (both effective and intention) the type of higher education fails to constitute a statistically 
significant determinant. Students enrolled in agriculture and natural resources and architecture, arts 
and design exhibited stronger entrepreneurial intentions than those enrolled in technologies; and the 
opposite applies for students enrolled in humanities.  

It is important to reflect on why risk and creativity emerge as important personality traits for effective 
entrepreneurship lato sensu (that is, having created businesses or taken steps to do so) and 
entrepreneurial intentions (students seeing themselves as entrepreneurs at the end of their studies), but 
failed to determine effective entrepreneurship stricto sensu (‘created businesses’). In a comprehensive 
and data-rich report on micro-entrepreneurship in Portugal, Portela and co-authors (Portela, 2008) 
point out several situations that are likely to be particularly noteworthy and which may shed some 
light on the seeming mystery of the non-significance of risk and creativity for effective 
entrepreneurship propensity. It will be recalled that students who created businesses (effective 
entrepreneurship stricto sensu) were generally postgraduates and/or relatively senior individuals. As 
such, ‘entrepreneurial’ ventures associated with these individuals are likely to suffer from the 
weaknesses pointed out by Portela (2008), namely lack of innovation or creativity and risk aversion. 
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5. Conclusions 

Regardless of how directly supportive universities are of the commercialisation of research, they offer 
access to a number of unique resources that can be particularly helpful to budding entrepreneurs. First, 
universities provide access to a large body of talented and skilled individuals gathered in one location, 
and so building a team within the university ‘ecosystem’ may be much easier than anywhere else. 
Indeed, the diversity of talents available is very important for start-ups. Moreover, bringing new ideas 
to market requires a wide range of skills, including a mix of business and technical expertise. Teams 
with members who possess a number of different skills are therefore very valuable.  

Portuguese higher education students who responded to the survey recognised that their interest in 
new venture creation would be improved if their HE establishment brought them into contact with the 
networks needed to start new businesses and put entrepreneurial students in contact with each other. A 
significantly large percentage of these students claimed that arranging conferences or workshops on 
entrepreneurship and raising their awareness of entrepreneurship as a possible career choice would be 
important incentives. Additionally, the estimates from our model revealed that students who live in an 
environment that breeds entrepreneurship tended on average to have a stronger desire to become 
entrepreneurs. This supports the proposal that entrepreneurship is a learned phenomenon and, as such, 
entrepreneurs can be shaped by their experience as they grow and learn, being influenced by teachers, 
parents, mentors and role models throughout their process of growth (Volery, 2004; Van Auken et al, 
2006). 

The (strong statistical) importance of ‘entrepreneurial knowledge’ for effective and potential 
entrepreneurship is quite apparent. Indeed, students who claimed to know techniques for finding out 
what the market wants, who said they understood the type of issues that face entrepreneurs in taking 
an idea to market, who stated that they could create a business concept and a business plan, and knew 
how to finance a new business concept, were much more likely to become entrepreneurs than those 
with poor entrepreneurial knowledge. 

Combining the above results with the fact that most of the students responding had a relatively low 
level of understanding of the entrepreneurship process – indicated by a failure to understand the type 
of issues entrepreneurs face when taking an idea to the market, not possessing enough knowledge on 
the creation of business concepts and plans, or on techniques for finding out market needs and wants, 
or how to finance legally a new business – we conclude that there is an urgent and critical requirement 
for higher education institutions in Portugal to offer relevant training on entrepreneurship subjects. 

Portuguese higher education can also foster the entrepreneurial intentions of students by raising 
‘entrepreneurial awareness and interest’ – that is, IHEs in general and course curricula in particular 
should encourage students to read books and articles about entrepreneurship and innovation regularly 
and, equally, to participate regularly in conferences, lectures and workshops on entrepreneurship 
and/or innovation. Highly committed and motivated teachers and appropriate and interesting 
syllabuses are likely to enhance the interest of students in entrepreneurism, with regard to starting new 
businesses arising from new ideas or as an outcome of research, as the strong statistical coefficient 
associated to ‘entrepreneurial awareness’ and ‘entrepreneurial interest’ revealed (see Table 2).  

Although the type of degree (PhD, Master’s or undergraduate) did not emerge as a significant 
determinant of effective entrepreneurship, our results indicated that Portuguese undergraduates, 
regardless of the area of study and other attributes, on average exhibited stronger entrepreneurial 
intentions than their colleagues at higher levels of training. 

There was some degree of heterogeneity with regard to effective and potential entrepreneurial 
intentions in specific areas of study. Indeed, all other factors being held constant, students of 
economics and business tended to reveal higher effective entrepreneurial propensity (stricto sensu) 
than their colleagues from technological subjects. On average, students enrolled in health-related areas 
were much less likely to start a new business or even take steps to do so. With regard to 
entrepreneurial intentions, students enrolled for courses in agricultural and natural resources and 
architecture, arts and design revealed a stronger desire to become entrepreneurs, whereas students of 
humanities showed the opposite.  
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Given that labour markets and economic conditions were not controlled for (both in general and by 
field of study) in this study, the heterogeneity of the entrepreneurial intentions of students and 
propensities by area of study would suggest that customised solutions for entrepreneurial education 
will be preferable.  

Although contextual factors, most notably role models, did not emerge as particularly relevant in 
explaining the entrepreneurial propensity of Portuguese students, the relevance of individual factors is 
noticeable, namely entrepreneurial and work experience; and personality traits, particularly risk 
propensity and creativity. In fact, students who worked as teenagers (for example, delivering 
newspapers, babysitting, mowing lawns, and so on), who continued working as freelancers or self-
employed and closely followed, or assisted, family members, friends or acquaintances who had started 
companies, showed higher effective and potential entrepreneurial attitudes. Creativity and risk 
propensity emerged as a significant factor for explaining the effective and potential entrepreneurial 
propensity lato sensu of students, but not for effective entrepreneurial propensity stricto sensu; and 
this raises some concerns about the true ‘entrepreneurial’ nature of students’ existing businesses 
ventures. 

This paper is an exploratory attempt to uncover patterns regarding the attitudes of higher education 
students in Portugal to entrepreneurship. A useful and valuable avenue for future research would be an 
analysis of the measures that each HE establishment has developed to foster entrepreneurship in its 
students and staff. Such a study could provide additional and revealing evidence about the importance 
and quality of the context in promoting entrepreneurism. 
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1. Addressing the research questions 

 Research question 1: How did UBC emerge and evolve (in the context of the evolution of 1.1
the university) and how does it relate to entrepreneurship at universities? 

‘The present is the past rolled up for action, 
and the past is the present unrolled for understanding.’  

- Will and Ariel Durant 

This research question will be answered referring to one section of the dissertation. 

Section: Evolution of the university and UBC 

The dissertation section discussed the evolution of the university, the development of UBC and their 
intimate tie. As the university has moved through the three generations (Wissema 2009), it has built 
on the original teaching mission of the university to add research and then knowledge transfer, 
commercialisation and regional engagement as a ‘third mission’.  

The development of the university can be mapped along two lines: (i) the newness and the (ii) 
practicality of knowledge. Whilst the university originally offered existing or historical knowledge 
through teaching, the university has increasingly offered ‘newer’ (to the world) knowledge through 
firstly research and then through the application of knowledge in cooperation with business 
(Etzkowitz 2001). 

Being an elitist institution focussed on ‘cultural conservation, preservation, and transmission’ of 
knowledge via education (Etzkowitz et al. 1998 p.1), there is little evidence of the first generation 
university cooperating or interacting with business or creating practicable knowledge. Whilst the 
seeds for student mobility were sown in the first generation university, entrepreneurship was not 
associated with it. 

The emergence of research as the university’s second mission, as part of the second generation 
university, substantially amplified the amount of new knowledge being created. The emergence of the 
industrial age ushered in the first recorded cooperation between universities, with a focus on 
cooperative R&D (Etzkowitz 2001); an activity that also increased the practicality of the knowledge. 
Particularly after World War II, universities were recognised as a source of new product and service 
development through research collaboration (Rosenberg and Nelson 1994). Student mobility as a type 
of cooperation between university and business also grew during this period. The introduction of the 
Bayh Dole Act in 1980 both symbolised the migration of universities towards greater interaction with 
society, as well as focussed efforts to stimulate interaction with business (Aldridge and Audretsch 
2011). It also had the effect of providing the frameworks conditions in which academic 
entrepreneurship could potentially grow more rapidly (Bercovitz and Feldmann 2006) and was a 
jump-start of the university’s movement from the second to the third generation university. 

The third generation university embraces multi-actor and multi-directional cooperation across many 
different types of UBC (Wissema 2009). By being a more crucial source of new knowledge and 
human capital, it also elevates the university’s role as a key driver of the development of a knowledge 
society through (Laine et al. 2008). In this generation, universities are increasingly embraced for their 
role in economic development, and part of an open innovation regional ecosystem (Chatterton and 
Goddard 2000), through teaching, research, student mobility, entrepreneurship and other forms of 
knowledge transfer. Involving both academic spin-outs and student start-ups, Entrepreneurship is seen 
as an important component of how universities can impact society (Etzkowitz 2002). It is envisaged 
that with closer collaboration with, and greater funding from business, the amount of new knowledge 
that is created can increase, as can the practicality of that knowledge. 
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A comprehension of the evolution of the university is vital for both practitioners and researchers alike, 
in order to deeply understand UBC. By understanding how and why the university has developed, a 
‘big-picture’ emerges, providing significant insight into the forces, both positive and negative, 
influencing its execution and the vision to its further development. Especially for institutions as 
engaged and engrossed in its own traditions as universities, only through an understanding of 
historical events can we truly affect the future. Resultantly, this evolution provides the foundation for 
all efforts for UBC development and its research within the university. 

Comparable to having an historical understanding of the university, an understanding of UBC 
contributes a background lens for comprehending entrepreneurship at universities. Sharing analogous 
characteristics, understanding entrepreneurship within the broader context of UBC provides 
significant insights for the development of entrepreneurship at universities. The principle that most 
strongly binds UBC and entrepreneurship at universities is that their undertaking is discretionary in 
nature, and thus, academic and student entrepreneurship can be heavily influenced by their 
environment. Further similarities relate to the nature of new ventures commenced from the university, 
which generally have a high reliance on research and, following commencement, most commonly 
retain a reliance on the original host (the university), acting in symbiosis with a university department. 

 Research question 2a: What frameworks and processes characterise UBC? 1.2

‘Any fool can know. The point is to understand.’  
- Albert Einstein 

This research question will be answered referring to two sections of the dissertation. 

Section: Conceptual frameworks related to UBC  

Whether it be in research, policy or practise, there are a number of conceptual frameworks that have 
attempted to capture the role of the university, and this role in a broader system environmental context 
including RIS (Lundvall and Johnson 1994), the triple helix (Etzkowitz and Leydesdorff 1995), open 
innovation (Chesbrough 2003), entrepreneurial university (Etzkowitz 1983) and engaged university 
(OECD 1997). These were analysed in detail in Part B of the thesis. 

Using stakeholder theory as a base, these different frameworks by-in-large differentiate themselves 
through four characteristics: (i) the stakeholders involved, (ii) the types of cooperation between those 
stakeholders, (iii) the stakeholder perspective that the framework takes and the (iv) direction of 
knowledge and technology flow. All of the frameworks hold UBC and entrepreneurship at universities 
as vital parts of their constitution however emphasise different types of UBC or portions of the 
knowledge generation process. 

The literature on the regional innovation system, the triple helix and open innovation all address the 
relationship that the university has in the development of the region, society and local business and 
embrace a multiple-directional knowledge flow. A point of differentiation between the conceptual 
frameworks is their focus: the regional innovation system takes a holistic and broad view of how 
universities contribute; the triple helix focusses more greatly on the entrepreneurial (economic) 
activities of commercialisation and new venture creation; and open innovation has a greater focus on 
collaboration in R&D. In respect to the engaged and entrepreneurial university frameworks, they 
outline the role of the university in the development of the region, society and business, however from 
the perspective of the university. Aligning with the regional innovation system, the engaged university 
framework has a more holistic and broader view of how universities contribute, whilst the 
entrepreneurial university framework focuses to a greater extent on commercialisation and new 
venture creation. 
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Section: Conceptual processes related to UBC 

Three conceptual processes were also described: technology transfer (Bush 1945), knowledge transfer 
(Teece 1981) and valorisation (Benneworth and Jongbloed 2010). These processes differentiate 
themselves also on the same basis as that described above for the conceptual frameworks. Technology 
transfer is characterised primarily as a movement of technology in one direction, from research 
suppliers (universities in this case) to research consumers (generally business) (Kenney Patton 2012), 
primarily through licensing agreements, joint ventures, partnerships, or spin-out companies (Holi et al. 
2008). Whilst originally unidirectional, knowledge transfer is generally considered to have knowledge 
flowing in two directions in the form of an exchange, with more tacit forms of knowledge transfer 
being acceptable (Nonaka and Takeuchi 1995). Both are focussed on ‘transfer’ involving university 
and business. Whilst still embryonic, valorisation involves a full spectrum of value coming from 
universities, and focusses on the process of making knowledge more broadly accessible for societal 
stakeholders (Benneworth and Jongbloed 2010). 

These conceptual frameworks and processes provide the context for applied efforts by policy-makers 
to develop UBC and entrepreneurship at universities, as well as providing the theoretical frameworks 
underpinning academic research on UBC and entrepreneurship at universities. They provide a ‘bigger 
picture’ or macro-level perspective on UBC and entrepreneurship at universities, which provides a 
vital strategic and transparent understanding of UBC. In effect they are like a ‘common map’ for use 
by the vast array of stakeholders involved in UBC and entrepreneurship at universities, each with their 
own interest. For these reasons, understanding their constitution and dynamics becomes essential for 
both practitioners and academics alike.  

 Research question 2b: What defines and constitutes UBC (including the types that belong to 1.3
it)? 

‘There have been many authorities who have asserted that the basis of science lies in 
counting or measuring, i.e. in the use of mathematics. Neither counting nor measuring can 

however be the most fundamental processes in our study of the material universe.  
Before you can do either to any purpose you must first select what you propose  

to count or measure, which presupposes a classification.’  
- Roy A. Crowson 

This research question will be answered referring to one section of the dissertation. 

Section: UBC terminology and types  

In literature, a number of similar and synonymous terms have been used to describe dealings between 
university and business. The terms most used are ‘university’, ‘industry’, ‘relations’ or ‘relationship’ 
as well as ‘cooperation’ / ‘collaboration’. a review of these terms revealed that whilst ‘industry’ and 
‘business’ are largely interchangeable, the use of ‘university’, ‘academia’, ‘higher education 
institutions’ and ‘science’ were terms with specific purpose as were ‘interaction’, ‘linkages’, 
‘engagement’, ‘cooperation’, ‘collaboration’, ‘relationships’, ‘relations’, which showed an escalation 
in relations. 

Within the dissertation what constitutes UBC was also explored, with a broader understanding being 
recognised more recently in literature (more recently in European Commission 2009a, Lamichhane 
and Nath Sharma 2010, Davey et al. 2011, Teixeira and Mota 2012 and Kitagawa and Lightowler 
2013). The need for a broader understanding of UBC stems from the circular, integrated, iterative, 
tacit and personal nature of knowledge exchange with the direction of the knowledge flow either 
mono- or bidirectional, the intensity of the interaction and the nature of the cooperation to ensure 
adequate knowledge exchange. Moreover, with the majority of universities worldwide being non-elite 
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institutions without world leading researchers as well as being regionally focussed, a narrow emphasis 
on more commercial forms of cooperation means that many universities will not be recognised for 
their UBC efforts (D’Este and Patel 2007). 

The section closed with a comprehensive review of UBC types found in literature structured in three 
areas: Informal UBC, UB cooperation (three-missions-related) and UB cooperation (management-
related). Often the first step towards a collaboration or relationship, ‘informal UBC’ relates to 
informal reciprocal actions such as social links, meetings, conferences etc. that do not constitute an 
actual working relationship. UB cooperation (three-missions-related)’ consists of ‘research-related 
UBC’ such as collaboration in R&D and professional / academic mobility, some of the earliest 
documented forms of cooperation. Despite representing cooperation in regards to the original mission 
of the university, ‘education-related UBC’ still remains underrepresented in literature. It consists of 
curriculum development and delivery, mobility of students and lifelong learning. The final three-
missions-related cooperation type is ‘valorisation-related UBC’ including commercialisation of R&D 
results and entrepreneurship. This form of cooperation receives a majority of attention in literature as 
compared to other areas of UBC. The final form of UBC is ‘UB cooperation (management-related)’ 
which includes UBC in governance, shared services, and sponsorship that generally takes place at 
strategic, managerial level.  

The importance of recognising and understanding all types of cooperation is driven by a number of 
factors. Firstly, having a common understanding of the subject of the management efforts is a crucial 
first step in effectively managing and developing the activity. Additionally, students and academics 
behaving entrepreneurially often engage in multiple forms of collaboration (Davey et al. 2011) and 
work concurrently, in an integrated manner, across the different types of collaboration, potentially 
with the same cooperation partner. With limited time and competing priorities academics and students 
will focus on those activities most likely to generate desired outcomes as compared to time 
investment, so an understanding of this, and the other activities, is vital for effective management. 
Furthermore, the influence, integration and contribution that one form of cooperation, can have with 
(or on) other forms necessitates a broader understanding of UBC. As an example, cooperation in R&D 
can lead to, or provide outputs for (e.g. new discovery), further collaboration in curriculum 
development and delivery, governance or entrepreneurship. 

Unlike the siloed approach to managing knowledge transfer taken by many universities ignores the 
commonalities of these types, their integrated nature as well as the academic, who works across 
multiple synergetic types of cooperation. 

 Research question 3a: What are the primary outcomes of UBC and which stakeholders 1.4
receive them (with focus on entrepreneurship)? 

‘To understand the heart and mind of a person,  
look not at what he has already achieved, but at what he aspires to.’  

- Kahlil Gibran 

This research question will be answered referring to publication 1 and a supplementary section from 
the dissertation which is summarised into some key contributions to the research question. 

Publication 1 - The ‘double-edge’ sword of university-business cooperation – an identification and 
classification of results for different stakeholders. 

Policy makers are increasingly embracing cooperation between universities and businesses as a means 
for developing a knowledge society. Despite this, there is a lack of knowledge surrounding the results 
(outputs, outcomes and impacts) coming from UBC, especially the results affecting the different 
stakeholders. This article seeks to address these issues in a study that, using stakeholder theory as a 
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base, undertakes a comprehensive review of literature to firstly identify and then classify UBC results 
for different stakeholders. 

The identification of different stakeholders and their role in UBC has been established more centrally 
by Etzkowitz and Leydesdorff (see 1995) within the triple helix concept, and indirectly through the 
entrepreneurial universities, engaged universities, open innovation paradigms, which each takes 
different stakeholder perspectives in developing new knowledge and technology. We have seen in this 
dissertation that differing stakeholder perspectives are vital to acknowledge because UBC is a people- 
and organisational-driven exercise. Given that entrepreneurship and UBC are discretionary activities 
for academics (D’Este and Perkmann 2011), whilst the motivations for entrepreneurship are heavily 
connected to the individual motivation (Reynolds et al. 2001), a greater focus on the individual 
stakeholder perspectives needs to be addressed more strongly by these frameworks, or new 
frameworks need to be developed to encapsulate them. 

There are a number of principle findings from this first publication that look at the results of UBC. 
According to the classification of literature, students are the primary beneficiaries from UBC and 
entrepreneurship at universities with few negative results experienced. For universities and business, 
whilst there are some cursory problematic areas, generally the experience is positive.  

For academics however, the possible positive results are balanced by the potential to experience 
substantial downside, potentially impacting negatively on teaching and particularly research outcomes 
potentially compromising their career path and reputation. This shows the ‘risk’ that academics face in 
cooperating with business and acting entrepreneurially, referred to in the paper as the ‘double-edged 
sword of UBC’. For this reason, the paper deepens the literature and understanding of the factors (or 
reasons) motivating, or thwarting, academics to act entrepreneurially. Moreover, it highlights the 
reasons why the topics of UBC and entrepreneurship involving universities are high on the agenda of 
politicians and policy-makers, with highly-beneficial results possible for all stakeholders possible, and 
more generally for society.  

This paper’s primary contribution is the capture and analysis of the broad range of UBC results 
experienced by the various stakeholders, both positive and negative. It thus provides insight into the 
reasons or motivations for them to engage in UBC and entrepreneurship within the university setting 
as well as results that negatively affect their ability and interest to cooperate. In doing so, it highlights 
the importance of the results of UBC on future behaviour and particularly the perception stakeholders 
might have of the possible results in influencing them to undertake UBC or entrepreneurial behaviour, 
or not. 

It also identifies that there are stakeholders directly involved, and stakeholders indirectly affected by 
UBC, and both groups can receive disparate and wide-ranging UBC results, both of a positive and 
negative nature. It is the nature and interplay of these positive and negative results that play such a 
large role in the propensity for academics and universities especially to engage in the UBC. 
Academics particularly are most compromised in their UBC efforts, with potential positive results 
balanced by potential negative results perceived to threaten. 

Section: Outcomes and impacts from university entrepreneurship 

This section focused more specifically of results coming from entrepreneurship at universities.  

In a review of literature, a number of direct outcomes and more indirect impacts for stakeholders were 
found to result from student and academic entrepreneurship (focussed on a narrow understanding of 
entrepreneurship: the creation of new ventures). For students (Hedvall 2011), academics (D’Este and 
Perkmann 2010) and universities (Bercovitz and Feldmann 2006), the lure of income or employment 
is a motivation factor. More specifically for academics, the practical use of their research can also be a 
motivating factor for being involved in a spin-out venture (Ginzburg and Houli 2013). Balancing this 
reward, a number of negative outcomes could beset the stakeholders including the risk of bankruptcy 
(Zahra et al. 2007) and restriction on academic publishing (Carayol 2003). Further positive results for 
academics and students include new relevant skills and competencies (Van der Sijde 2012), increases 
practical skills and experience (Drucker et al. 2007), access to networks (Bozeman et al. 2012), 
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inspiration for academic research (Grossman et al. 2001), informing teaching (Lamichhane and Nath 
Sharma 2010), increases students value (as an employee) in the marketplace (Van der Sijde 2012) and 
provides opportunities for current and future employment opportunities (Bozeman and Boardman 
2013). 

Further impacts are experienced from the outcomes of entrepreneurship at a community level 
including its ability to contribute to job creation, reduce unemployment (European Commission 
2009a, European Commission 2003), provide improved satisfaction of needs (European Commission 
2003) and increase the attractiveness of a region/city (European Commission 2003). 

Key contribution of the publication and section to the dissertation aim 

The article identifies that in influencing UBC and entrepreneurship within the university, the 
following factors need to be considered: 

 There are three levels of stakeholders effected by UBC: 
− Micro-stakeholders (individuals including students, academics and business staff), 
− Meso-stakeholders (institutions including universities and businesses), 
− Macro-stakeholders (communities including society, region, science and industry). 

 The UBC results can be classified into  ‘capitals’: 
− Strategic (includes the increase of power or authority), 
− Network (includes access to networks and relationships), 
− Cultural (includes access to increments to knowledge including new knowledge, 

experience, and ideas for both research and educational outcomes), 
− Economic (includes increments to wealth through funding and income streams and access 

to in-kind resources). 

 Factors influencing all stakeholders: 
− UBC incentives in place and aligned with the stakeholders interest, particularly relevant 

for academics. These incentives would likely increase the drivers in place for future UBC 
activity, 

− Negative outcomes were potentially experienced by all stakeholders directly involved in 
UBC and entrepreneurship. These would likely form barriers to future UBC activity, 

− UBC mechanisms to support stakeholders in their UBC efforts to avoid potential negative 
UBC results, particularly relevant for academics. 

 Primary results for stakeholders: 
− Academics.  

Positive: strategic, network, cultural (research) and economic capitals;  
Negative: strategic, cultural (research and education) and economic capitals, 

− Students:  
Positive: strategic, network, cultural (research and education) and economic capitals;  
Negative: economic capital, 

− Business employees:  
Positive: strategic, network and cultural (research and education) capitals;  
Negative: strategic capital, 

− Universities: 
Positive: strategic, network, cultural (research), and economic capitals;  
Negative: strategic, cultural (research) and economic capitals, 

− Businesses: 
Positive: strategic, network, cultural (research and education) and economic capitals;  
Negative: cultural (research) capital, 

− Communities: 
Positive: strategic, network, cultural (research and education) and economic capitals. 
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 Research question 3b: Which mechanisms within the university exist to support UBC (with 1.5
focus on entrepreneurship)? 

‘Quality is the result of a carefully constructed cultural environment. 
 It has to be the fabric of the organisation, not part of the fabric.’ 

 - Philip Crosby 

This research question will be answered referring to publication 2 and a supplementary section from 
the dissertation which is summarised into some key contributions to the research question. 

Publication 2 - Supporting university-industry linkages – A case study of the relationship between the 
organisational and individual levels? 

With an increasing recognition of the role that universities can play in regional economic development 
and in building the knowledge society, publication two explores the ways in which universities can 
encourage and support their ‘third mission’ obligations, in addition to teaching and research. 

The paper qualitatively analyses the case of Münster University of Applied Sciences (MUAS), an 
organisation that excels in managing UBC, by using the Triangle of Innovation to divide 
responsibilities and activities regarding four different pillars: policy formulation and development, 
policy execution, incentives, and communication. Through the case, the article demonstrates how the 
support mechanisms developed by the management of the university can be translated to the 
individual level and thereby can encourage and foster university–industry linkages. The actors of the 
Triangle of Innovation do not only focus on their own expertise but also cross-fertilise with the others 
in the triangle to provide an appropriate structure for UBC, combining the top-down and bottom-up 
approaches. 

Some key implications for management were found includingthat a holistic approach to foster UBC 
can yield successful results, however the supporting mechanisms created by the management of the 
university (top-down) need to be translated to the individual level (bottom-up). Additionally, it is not 
only the extent but also the combination of supporting mechanisms which contributes to success with 
different supporting mechanisms supporting different activities and stages of UBC. Mechanisms need 
to be customised and experience exchanged between the different layers of the university to ensure a 
positive outcome.  

The paper’s contribution to theory is in utilising institutional theory to highlight the relationship 
between the institution and the individual in research and development of UBC. 

Section - Supporting mechanisms for entrepreneurship in universities 

This section focused more specifically of mechanisms supporting entrepreneurship at universities.  

With increased interest in the topic and an increase in proactive initiatives aimed at increasing 
entrepreneurship within universities (Thursby et al. 2001), there has been an increased focus on 
understanding how mechanisms support its development (Baldini et al. 2006, Meyer 2003). The 
notion that entrepreneurship can be developed within the university is based upon two premises: that 
entrepreneurial behaviour can be developed (rather than it being inherent) (Verheul et al. 2002) and 
that contextual factors can influence entrepreneurship (Liñán et al. 2014). Both top-down and bottom-
up approaches to supporting entrepreneurship at universities have been observed (Goldfarb and 
Henrekson 2002). 

In differentiating mechanisms supporting UBC, Davey et al. (2011) provide a useful structure for the 
classification of mechanisms comprising: framework conditions including supportive and flexible 
contract and workplace policies (Clark 2001), IP structures (Rasmussen et al. 2006); strategies 
including top-level vision/mission (Clarysse et al. 2005), strategies and board-level responsibility 
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(NCEE 2013), incentives and rewards (Tornatzky et al. 2002) and financial support (Fini et al. 2011); 
structures and approaches including embedded entrepreneurship programmes (Gibb 2012) societies 
and networks (NCEE 2013), centre and incubators (Rasmussen et al. 2006), and agencies responsible 
(European Commission and OECD 2012); and operation activities including events and conference 
(NCEE 2013), internal communication (NCEE 2013), entrepreneurship courses (Gibb 2012), business 
plan and venture competitions (Siegel et al. 2007), business coaches and consulting (Fischer 2004) 
and support services (European Commission and OECD 2012). 

Key contribution of this publication to the dissertation aim 

The article and section identify the ways in which UBC is influenced through the development of a 
functional UBC system. This system emerges around the following key factors: 

 Support mechanisms: 
− Framework and policy conditions, 
− Strategy formulation and development (strategies, mission, vision) including incentives 

(various incentives tailored to the interest of academics including access to resources, 
equipment, space, funding/income and prestige) and communication (the reinforcement 
of the importance of UBC through internal and external communication), 

− Structures and approaches for policy execution (execution of strategies with resources, 
personnel and organisational structures), 

− Operational activities. 

 Organisational environment: 
− Culture that embraces innovation, 
− Well-equipped academics (i.e. with industry experience supplemented with additional 

skill development). 

 Support coming from: 
− Several units within the organisation (joint effort vs individual effort), 
− Units with different nature (i.e. executive, operational, research), 
− Units located at different levels within the organisation (management, TTO, research 

centre, etc.). 

 Interaction among those units: 
− Focus on different complimentary aspects (policy, communication, development, etc.), 
− Combination of top-down and bottom-up perspective, 
− Clear division of responsibilities and activities, 
− Effective communication and share of experiences, 
− Cross-pollination a clear objective. 

 Individual competency and experience: 
− Cultural understanding (university and business cultural understanding),  
− Networks with industry partners, 
− Specific UBC skills, knowledge and competence. 
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 Research question 4a: What role do universities play in entrepreneurship and which 1.6
stakeholders are directly involved? 

‘Soil is a living ecosystem, and is a farmer's most precious asset. A farmer's productive 
capacity is directly related to the health of his or her soil.’  

- Howard Warren Buffett 

This research question will be answered through the dissertation section addressing entrepreneurship 
at the university. 

Section: Introduction to the role of the university in respect to entrepreneurship 

This section addressed the university’s role in respect to entrepreneurship and included the 
educational, support, and creation of new opportunity as well as engaging stakeholders. 
Entrepreneurship education within the university includes both demand- and supply-side development 
and encompasses sensitisation, the development of entrepreneurial competencies and behaviours, the 
provision of practical assistance and training to those considering starting a new venture and the 
provision of continuing-business education for those already in business (Lüthje and Franke 2002). A 
further role is to engage stakeholders inside and outside the university (Herrmann 2008), involving 
‘agents’ that foster and support the process of new venture creation (Groen 2005). The university as an 
enabling institutional environment (Herrmann 2008) includes the building of an institutional culture 
and ecosystem supportive of entrepreneurship. This involves visible leadership, clarity of purpose, 
embedding of an entrepreneurial culture and capacity building. The last role of the university involves 
being the source of new ideas, research or technologies inspiring the creation of new ventures (Gibb 
and Hannon 2006). 

The focus of entrepreneurial mechanisms involve two primary stakeholders, students and academics, 
whilst administrators managing the university in an entrepreneurial way, is an additional form of 
entrepreneurship at universities (Gibb and Hannon 2006). The development of entrepreneurial 
thinking and acting in students can be executed through curricular and extracurricular activities, 
resulting in new ventures during or after studies, within an existing business or the opening up of 
future opportunities for the individual (Gibb 2006). For academics, ‘all commercialisation activities 
outside the normal university duties of basic research and teaching’ can be labelled as entrepreneurial 
(Klofsten and Jones-Evans 2000 p.299). Entrepreneurial academic behaviour can manifest itself 
through contract research, research consulting to business, scientific-validation and testing, 
commercial selling of products developed within the university, external teaching as well as the 
creation of new firms as either spin-outs or start-ups (Klofsten and Jones-Evans 2000).  
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 Research question 4b: Which factors influence academics to act entrepreneurially? How 1.7
does the broader UBC environment influence this entrepreneurial behaviour? 

 ‘To be or not to be that is the question.’  
-  William Shakespeare 

This research question will be answered referring to publication 3 which is summarised into some key 
contributions to the research question. 

Publication 3 - Academic entrepreneurs or entrepreneurial academics, what influences academics to 
act entrepreneurially 

Academic entrepreneurship is increasingly seen as a way in which universities can valorise their 
knowledge. Despite this, there is a lack of clarity about what constitutes academic entrepreneurship 
and the factors that influence it. With entrepreneurial activities being discretionary behaviour, and 
academics being research oriented, the academic opinions on the level to which their environment 
supports this behaviour, or their perceived individual drivers, become even more important.  

This paper provides an analysis of the factors that influence academics to act entrepreneurially 
addressing the lack of clarity around the concept of academic entrepreneurs and their influencing 
factors. Using quantitative data from the biggest European study of UBC, correlation and regression 
analyses were executed to determine these influencing factors for two views of academic 
entrepreneurship.  

This study finds that there is a clear difference between those factors influencing academics creating 
new ventures and those academics pursuing a broadened view of academic entrepreneurship whereby 
knowledge is valorised through a range of options such as by commercialising licences, through 
research collaboration with industry, or business creation. 

The academic entrepreneur that is focussed on new venture creation is encouraged by UBC strategies 
at the university, their own research aims and their perception of the role of UBC in the HEI mission. 
University incentives do not influence European academic entrepreneurs as they are clear of their 
own rewards from the new venture.  

In contrast, the entrepreneurial academic pursues their desired outcomes in close alignment with their 
research goals, using their own entrepreneurial behaviour to support this end, or at worst, not hinder 
these goals. Relationships, particularly with business partners in respect to research, are a highly 
influential driver for the entrepreneurial academic’s entrepreneurial behaviour, with them benefiting 
from additional research funding, publications, income, access to industry knowledge and equipment, 
application of their research, or exposes gaps in knowledge. 

Results of the study also highlight that different approaches are required to encourage academics 
starting businesses, compared to the approaches driving academics behaving entrepreneurially through 
multiple channels. Moreover, the results suggest that it is necessary to consider the desired outcomes 
of the specific academic engaging in the entrepreneurial behaviour, in order to determine how to 
influence, develop or encourage it. Lastly, the results indicate that university management, policy-
makers and practitioners responsible for stimulating academic entrepreneurship would be judicious to 
view it within a broader UBC context, as entrepreneurial behaviour by academics is influenced by the 
broader environment and culture for UBC within the university. 

Crucial contributions of the study are in linking, as well as differentiating, the narrow view of 
entrepreneurship (new venture creation) from the broader view of entrepreneurship (including 
commercialisation and cooperative R&D). Furthermore, it shows the significant influence that more 
general UBC strategies have on developing entrepreneurial academics, effectively linking UBC policy 
with entrepreneurial behaviour in academics as well as justifying entrepreneurship at universities as a 
type of UBC. The paper also offers insights into the factors that influence European academics to 
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behave entrepreneurially considering both the organisational environment and their individual drivers, 
linking organisational factors with individual motivations. A further contribution of this paper to 
literature is in how it frames academic entrepreneurship, differentiating between the academic 
entrepreneur and entrepreneurial academic, a discrimination justified by the study results. 

Key contribution of this publication to the dissertation aim 

Paper three identifies a clear difference between those factors influencing ‘academic entrepreneurs’ 
who create new ventures and ‘entrepreneurial academics’ who pursue a broadened view of academic 
entrepreneurship which includes collaboration with business in R&D, commercialisation of R&D 
results (knowledge transfer) and entrepreneurship (business creation) within the university 
environment. 

Factors affecting an academic entrepreneur (narrow version of academic entrepreneurship) within the 
university: 

 Individual situational factors 
− Age. 

 Institutional situational factors 
− Country (the country in which the university is situated), 
− Area of knowledge (area of science/faculty grouping). 

 UBC strategies  
− Management commitment, 
− Promotion, 
− Resources available. 

 Drivers 
− Access drivers, 
− Research driver, 
− University mission driver. 

Factors affecting entrepreneurial academic (broad version of: academic entrepreneurship) within the 
university: 

 Individual situational factors 
− Gender, 
− Age. 

 Institutional situational factors 
− Country (the country in which the university is situated), 
− The nature of the university (university, university of applied sciences, technical 

universities, ‘school of’, colleges). 

 UBC strategies  
− Management commitment, 
− Promotion, 
− Resources available. 

 UBC incentives  
− UBC as part of work assessment, 
− Inducements and rewards. 

 Drivers 
− Relationship drivers, 
− Access drivers, 
− Research driver. 
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 Research question 4c: What is the influence of country development on student 1.8
entrepreneurial interest within universities? Which factors influence students to act 
entrepreneurially? 

‘Necessity is the mother of invention’ 
- first ascribed to Plato 

This research question will be answered referring to publication 4 which is summarised into some key 
contributions to the research question. 

Publication 4 - Entrepreneurship perceptions and career intentions of international students 

The differences between African and European students with regard to their entrepreneurial intentions, 
attitudes towards entrepreneurship, role models and entrepreneurial experience were examined in this 
paper. A quantitative empirical research design was applied, using self-administered questionnaires. 
Questionnaires were distributed to first-year business students at universities in three African 
countries that are either developing (Uganda and Kenya) or emerging (South Africa) and four 
European developed nations (Finland, Germany, Ireland and Portugal). With a sample frame of 2,295 
students across the seven universities, a total of 1,055 responses were achieved. 

The results indicate that there were similarities across the developing and developed economy samples 
in respect to perceptions of entrepreneurship and entrepreneurs and some similarities also in the 
motivators for employment/self-employment. However, differences also emerged with students from 
developing nations indicating higher entrepreneurial intentions, experience and attitudes. This 
indicated that students from developing/emerging economies are more likely to envisage future 
careers as entrepreneurs and are more positive towards entrepreneurship than their industrialised 
European counterparts, even though motivators for employment/self-employment are similar across 
the samples. The role of national culture (not necessarily related to development status) on 
entrepreneurial activity was also observed in the differences between developed countries. The type of 
role models used and the extent of entrepreneurial experience varied between individual countries. 

Finally, universities can support students, in both developing and developed economies, by putting 
students in contact with entrepreneurship-related networks, as well as providing opportunities for 
students to ‘experience’ entrepreneurship during their university education. Activities and methods 
emerged that universities could use to stimulate an entrepreneurial spirit, considering both the demand 
(creating demand for entrepreneurial education) and supply side (creating student-oriented 
entrepreneurship education) of entrepreneurship education-service provision.  

Key contribution of this publication to the dissertation aim 

There are a number of findings within the paper that contribute to the overall research question of the 
dissertation. Overall the results emphasise that different strategies are required to encourage 
entrepreneurship in developing and developed countries and that culture and previous experiences 
play a role in student intentions for entrepreneurship within a universities setting. 

The following factors were found to affect student intentions for entrepreneurship: 

 Economic development, 
 Country-specific culture, 
 Previous experience. 

Additionally, it highlighted the relevance of the following factors in shaping students attitudes and 
intentions: 

 Presence of role models, 
 Perception of entrepreneurship and entrepreneurs. 
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 Research question 4d: Which factors influence students to act entrepreneurially? 1.9

‘Give a man a fish; you have fed him for today.  
Teach a man to fish; and you have fed him for a lifetime.’  

- Chinese Proverb 

This research question will be answered referring to publication 5 which is summarised into some key 
contributions to the research question. 

Publication 5 - Attitudes of higher education students to new venture creation: the relevance of 
competencies and contextual factors 

The paper explores the role that HEIs play in the generation of high-tech ‘entrepreneurial capacity’. 
As entrepreneurship education draws greater attention to new venture creation, there was a need to 
better understand the attitudes of students, who might be the potential entrepreneurs of the future. This 
paper examined the attitudes of HE students in Portugal with regard to new venture creation and 
evaluated which factors (for example, individual, contextual or educational) are likely to influence the 
attitudes of young people towards entrepreneurship. In particular, it aims to highlight the role of 
education (type and level of degree, area of study, entrepreneurship competencies and type of higher 
education institution). This paper is based upon 4,413 responses from students enrolled in Portuguese 
HEIs and executes a quantitative analysis featuring a multivariate economic modelling involving a 
correlation analysis, a logistical regression analysis and significance tests.  

The results show that students who have business-related competences and live in an environment that 
fosters and encourages entrepreneurship have a stronger desire to become entrepreneurs supporting 
the contention that university establishments, other institutions, teachers, parents, mentors and 
individuals are in a position to encourage entrepreneurial behaviour.  

Therefore, the entrepreneurial knowledge, awareness, interest, the environment, the area of study, the 
year of study and personal characteristics are factors that significantly affect student motivations for 
entrepreneurship. Considering this, HEIs should provide customised solutions for entrepreneurial 
education.  

Key contribution of this publication to the dissertation aim 

Some of the factors influencing the attitudes and intentions of Portuguese students for 
entrepreneurship include: 

 Entrepreneurial knowledge (know techniques for finding out what the market wants, 
understand the type of issues that face entrepreneurs in taking an idea to market, can create a 
business concept and a business plan know how to finance a new business concept), 

 Entrepreneurial experience (work as teenagers, as freelancers or self-employed and closely 
followed, or assisted, family members, friends or acquaintances who had started companies), 

 High entrepreneurial awareness and interest (read books and articles about entrepreneurship 
and innovation regularly and participate in conferences, lectures and workshops on 
entrepreneurship and/or innovation), 

 Studies in the economics and business area, 

 Study at an undergraduate level, 

 Creativity and risk tolerance. 

Some of the mechanisms that universities can use to support entrepreneurship include: 

 Raising student awareness of entrepreneurship, 
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 Increasing knowledge about entrepreneurship, 

 Introducing students to entrepreneurial networks, 

 Developing an ‘entrepreneurial environment / culture that accepts / supports and encourages 
entrepreneurial behaviour. 

 Summary of publication contribution to the main research question 1.10

The two tables below summarise the contribution of the publications to the main research question: 
the factors influencing entrepreneurship at universities within the context of a broad understanding of 
UBC. The factors have been divided into organisational and environmental influencing factors and 
individual / personal influencing factors. 

There is a high number and range of factors influencing entrepreneurship at universities, which 
highlights the high complexity of systems for UBC and university entrepreneurship. These factors 
were found to comprise of personal factors related to the individual, institutional factors related to the 
organisation, location factors related to the region or wider environment as well as the process of 
entrepreneurship and knowledge transfer. 

Personal factors – as noted a number of times, for both academics and students alike, knowledge 
transfer and entrepreneurial behaviour remain discretionary activities (Perkmann et al. 2011). This 
means that their behaviour is subject to a greater degree of influence from their own interest, 
attributes, motivations and perceptions as well as the degree of restriction or facilitation of their 
institution and environment. The notion of academic freedom, including the right for academic 
freedom in teaching, study and conducting research further reinforces this independence in academics 
(Karran 2009). A summary of individual / personal factors effecting entrepreneurship at universities 
can be seen in ‘Table 15: Individual / personal influencing factors’ below. 

Table 15: Individual / personal influencing factors 

Influencing factor Explanation P1 P2 P3 P4 P5 

Drivers Factors that facilitate the academic or the HEI to engage in 
UBC. In essence they are factors that provide motivation to 
undertake UBC 

  
ACA STU STU 

Barriers Obstacles that restrict or inhibit the ability of the academic 
or HEI to engage in UBC 

  
STU STU 

Benefits / results Consequences that are received by the academic or 
university from undertaking UBC  ACA ACA 

  

Individual factors 1 Relates to the personality characteristics of the individual 
such as attitude to risk,  creativity etc. 

   
STU STU 

Individual factors 2 Relates to experience of the institution for UBC and 
entrepreneurship  

 
ACA 

 
STU STU 

Individual factors 3 Relates to the descriptive characteristics of the individual 
such as gender, age, nationality 

  
ACA STU STU 

Role models Presence of role models or champions of UBC (business) 
or entrepreneurship  

 
ACA 

 
STU STU 

Image Image of UBC or entrepreneurship 
 

ACA 
 

STU STU 

Legend: ‘ACA’ refers to academics; ‘STU’ refers to students. 

Table 16: Organisational and environmental influencing factors 
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Influencing factor Explanation P1 P2 P3 P4 P5 

Framework conditions / 
policy mechanisms 

Mechanisms applied by regional, national and international 
governments to maximise the long term economic 
performance, welfare or other policy objectives of a region 

 
ACA 

   

Strategies Top-down mechanisms including  the drafting and 
implementation of cross-functional long-term decisions by 
a HEI that will enable it to achieve its long-term objectives 
with respect to HEI-business activity, including 
entrepreneurship 

 
ACA ACA 

  

Structures and 
approaches 

Mechanisms created that enable UBC and include the 
creation or development of institutions, positions, methods 
and policies and programmes 

 
ACA 

 
STU STU 

Activities Actions of a practical nature undertaken by a university to 
create and support UBC whose scope and volume can be 
described/measured 

 
ACA 

 
STU STU 

Institutional factors 1 Relates to acceptance of the institution for UBC and 
entrepreneurship  

ACA ACA 
  

Institutional factors 2 Relates to experience of the institution for UBC and 
entrepreneurship  

ACA 
   

Institutional factors 3 Relates to descriptive characteristics of the institution such 
as size, nature etc.  

ACA 
  

STU 

Environmental factors 1 Relates to acceptance of the environment for UBC and 
entrepreneurship 

   
STU 

 

Environmental factors 2 Relates to descriptive characteristics of the environment 
such as economic development, socio-economic status, 
population etc. 

   
STU 

 

Legend: ‘ACA’ refers to academics; ‘STU’ refers to students. 

 

Institutional and location factors – universities have three, often conflicting, missions, each requiring 
vastly different competencies. Furthermore, this multifaceted nature of the university is further 
complicated by its environment. The number of interrelated stakeholders involved in the 
entrepreneurial process, the vast array of supporting options as well as the bureaucratic and traditional 
‘ivory tower’ nature of universities, further complicate efforts. Added to institutional culture, the 
characteristics of the region and its culture or the subjective norms of that culture (Liñán and Chen 
2009) are additional factors which both foster and hinder entrepreneurship (Nguyen et al. 2009). A 
summary of institutional and location factors effecting entrepreneurship at universities can be seen in 
‘Table 16: Organisational and environmental influencing factors’ above. 

… and in combination – literature has long-recognised entrepreneurial behaviour to be a product of the 
individual, their interaction with other stakeholders (both individual and organisational), and also their 
interaction with the environment (Cooper 1981). 

The process of entrepreneurship and knowledge transfer – a number of factors make managing or 
researching UBC and entrepreneurship at universities more difficult. This include the unique and 
complex way in which knowledge flows, the differing cultures and foci of university and business, the 
speculative nature of research, and the dependency on independent stakeholders to commercialise 
knowledge. The potential offered by UBC and entrepreneurship is juxtaposed against the high level of 
difficulty in its execution. This creates a much greater need for an environment that is supportive of 
the activity as well as individuals more adaptable and accepting of uncertainty. 
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2. Final comments 

Against the backdrop of the increasing importance of the university’s ‘third mission’, and the 
emergence of UBC and entrepreneurship as more noteworthy university activities (Freeman 1982, 
Etzkowitz 1983, Lundvall 1988, Etzkowitz 1998, OECD 1997, Etzkowitz and Leydesdorff 1997, 
Etzkowitz 2001, Gibb and Hannon 2006, Goddard and Chatterton 1999), this dissertation analyses the 
nature of UBC and entrepreneurship and how it is influenced with the university setting. 

In fact, a complex web of mechanisms, stakeholders and influencing factors make up the ecosystem in 
which entrepreneurship at universities takes place. Resultantly, some final comments can be made 
about the primary research question of this dissertation. 

Summarising, the following factors play a role in entrepreneurship at universities: 

 The common understanding and acceptance of entrepreneurship and, more broadly, UBC 
within the university and regional environment, 

 The common understanding and acceptance of the role that universities can play in developing 
entrepreneurial behaviour and activity, 

 The conceptual framework and regional policy direction, 

 The mechanisms implemented more broadly to encourage and support UBC,  

 The interplay of (mostly) positive, as well as negative, UBC results for all stakeholders 
(especially for academics) calling for the need for incentives and supporting mechanisms to 
tip the scales more favourably for UBC, 

 The large variety of factors that affect academics entrepreneurship  

 The different factors that affect the narrow version (focused on new venture creation) and the 
broader version of academic entrepreneurship (including research cooperation and 
commercialisation), 

 The large variety of factors affecting the entrepreneurial motivations of students: 

− International perspective: degree of development of countries, cultural elements etc. 
− National level: interest, knowledge, experience, area of study, year of study, etc. 

Given the right factors, entrepreneurship at universities can provide substantial benefits directly for 
involved stakeholders and fulfil the promise of the university’s ‘third mission’, to deliver economic 
and societal impact.  

 Managerial implications 2.1

For managers, the dissertation identifies factors that influence entrepreneurship at universities, which 
provide areas of practical focus.  

As a starting point, it is important for universities to have a common understanding in a number of 
areas. Commencing with a common institutional understanding of the type of conceptual model that 
most fits the aims of the university (which conceptual framework is embraced), a common 
understanding also involves defining the type of entrepreneurial behaviour that should be encouraged 
(what constitutes UBC and entrepreneurship at universities) and by which stakeholders. 

The dissertation identifies and creates a priority for the implementation of framework conditions, 
strategies, structures/approaches or activities, which can be used to address barriers or facilitate 
drivers. Specific supporting mechanisms were identified through the dissertation, providing further 
clues for successful entrepreneurship management at universities. Additionally, it provides insight into 
how a ‘culture’ supportive of entrepreneurial behaviour can be developed. 

For the reasons described above, managing perception of individual stakeholder is likely to yield 
positive results in developing entrepreneurship (within the context of UBC) at universities.  
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 Contribution to theory 2.2

In answering the research questions, the PhD dissertation aims to contribute to theory in the following 
ways: 

 By creating an understanding in the evolution of cooperation between universities and 
business, with focus on Europe whilst untangling the related theoretical constructs, 

 By providing a structured and comprehensive review of different conceptual frameworks 
which frame how UBC and entrepreneurship within universities are theorised,  

 By arguing that entrepreneurship is one type of UBC. 

 By establishing the connection between entrepreneurship and the wider policy environment of 
UBC, 

 By aligning various theories and constructs with UBC and entrepreneurship at universities 
including stakeholder and institutional theory, 

 By explaining the factors influencing entrepreneurship at universities to gain a better 
understanding of entrepreneurship in a UBC context as well as how it can be fostered, 
promoted and strengthened including: 

− By describing and clarifying the potential results (outputs) for stakeholders coming 
from UBC including university entrepreneurship, 

− By highlighting the relationship between the individual academic and the institution 
and how the university can support UBC activity, 

− By describing the factors motivating academic entrepreneurship and academics to act 
entrepreneurial, 

− By describing the level of interest and factors motivating interest of students for 
entrepreneurship. 

 Limitations 2.3

Within the publications, limitations for each paper were identified and detailed.  

In respect to the dissertation overall, there are a number of limitations. 

At times, the literature reviews and analyses completed in the dissertation use non-scientific literature 
to supplement scientific sources. Often this was a result of the exploratory nature of the research, with 
a broader understanding of UBC still emerging. Moreover, related to the research aims and the desire 
to provide an exhaustive analysis of factors influencing entrepreneurship at universities, policy and 
operational sources were also required to fill gaps in scientific literature. Despite the reasoning for use 
of non-scientific sources, this could be perceived as limitations of the dissertation. 

A further perceived limitation could be that the data used in the quantitative analyses of publications 
3, 4 and 5 were based upon respondents’ subjective perceptions of UBC and entrepreneurship. There 
are naturally advantages and disadvantages of having chosen a subjective study over objective data 
gathering. However, with the perceptions or beliefs of individuals having been recognised to predict 
future behaviour, as captured in the Theory of Planned Behaviour (Ajzen 1985), and with UBC and 
entrepreneurship in universities both being discretionary behaviour, it was believed that a series of 
subjective studies were needed to secure meaningful information about the dissertation topic.  

The dissertation aimed to provide a comprehensive analysis of the factors influencing 
entrepreneurship at universities with focus on Europe, in order to better describe the broader context 
in which entrepreneurship at universities develops. Resultantly, the dissertation focussed generally on 
the European context without providing an in-depth analysis at a regional or country level. For this 
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reason, the results may not be transferrable to the individual European countries of regions, or indeed 
other countries outside of Europe.  

 Further research 2.4

In the same way as limitations, within the publications, topics of further research were identified and 
detailed. However, more generally the following research topics emerge as areas of further research: 

 An analysis of factors influencing UBC, including each of the different types of collaboration 
and the antecedents to successful cooperation, 

 A review of how barriers relate to drivers in respect to UBC and entrepreneurship, 

 An analysis of the ways in which students collaborate with business in the university setting 
and its relation to employability, 

 A deeper review of stakeholder theory and how it contributes to understanding of UBC and 
entrepreneurship at universities, 

 An analysis of how knowledge flows in UBC relationships characterised by exchange,  

 A more comprehensive analysis of how UBC relationships develop, 

 An analysis of the role UBC plays in education, which currently is a much under-researched 
area, 

 An analysis of the role of UBC and entrepreneurship at universities in emerging economies. 
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Finland 

2013 Project Director for the research and creation of 14 State of European University-Business 
Cooperation reports including Austria, Belgium, France, Germany, Ireland, Italy, Netherlands, Poland, 
Portugal, Spain, Sweden, Turkey and the UK 
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2010-2011 Project Manager of the largest European study into University-Business Cooperation (UBC), a project 
commissioned by the European Commission. The study assessed the opinions of approx. 6,500 rectors 
and academics to understand the extent of cooperation, the barriers and drivers of European and make 
recommendations for the improvement of UBC in Europe. The project included the creation of 30 
good-practise European UBC case studies (www.ub-cooperation.eu). Todd was the project bid director, 
beating 21 competitors including large consulting firms, to win the project. 

2007-present Project Director for an international study on the entrepreneurial motivations of 1st year business 
students. This on-going survey is now one of the largest surveys completed worldwide assessing the 
entrepreneurial motivations of students of over 10,000 students from 17 different countries. 

Research & Dissemination 

Topics UBC, innovation program development, motivation for entrepreneurship, entrepreneurial thinking and 
acting, the entrepreneurial ecosystem, entrepreneurial universities, research and technology evaluation, 
entrepreneurship in sub-Sahara Africa 

Publications 39 publications related to innovation, entrepreneurship and UBC including 6 journal articles and 16 
refereed conference articles; 3 times as research report editor; and reviewer for 3 journals. Highlights 
include Author of the State of European UBC and 14 State of UBC reports for 14 different European 
countries 

Presentations 12 keynote and 8 invited presentations from a total of 49 conference and forum presentations on topics 
related to UBC, commercialisation, innovation and entrepreneurship in 17 countries 

Workshops 12 university-business collaboration workshops in 9 countries; 6 technology evaluation and 
development workshops in 5 countries; 2 innovation workshops 

Teaching 

 

Lecturing Eight years’ experience as an invited lecturer in innovation, entrepreneurship and sports marketing at 
Münster University of Applied Sciences, Germany. During that time Todd has also been a visiting 
researcher and lecturer at the VU Amsterdam in the Netherlands and Nelson Mandela Metropolitan 
University in South Africa teaching entrepreneurship and innovation 

Program / 
 Curriculum  
development 

Experience in curriculum development including developing 5 curriculums at undergraduate level 
including Discovery Panel Innovation Marketing Project and Business Idea Idol 

Creator of the Business Idea Idol (www.businessideaidol.com) entrepreneurship thinking and acting 
program presented at the Tecnológico de Monterrey, Mexico; Marmara University, Turkey and at the 
Nelson Mandela Metropolitan University, South Africa  

Commercial Project acquisition of over €3.5 million in commercial projects whilst working with Deloitte Australia 
including a $AU2.1 million project to provide Business Information Mentoring And Advisory Services 
for Australian Capital Territory Government, the largest project won by the Growth Solutions service-
line at that time 

3 companies founded, 5 commercialised applications including a tool for evaluating technology and 
research (TechAdvance). Directorship with 4 ventures and a majority shareholder in 3 of those ventures 
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Expert, consultant & visiting academic positions 

2015 Expert in university-business cooperation  
Consulting in respect to university-business cooperation to the Vietnamese 
Government as part of a broader national innovation initiative being run in 
cooperation with Dutch agencies 

Vietnam 

2012-13 Expert in university-business cooperation and entrepreneurship 
Selected as an expert for a European Union- (d-PoLiTaTe) and: a German 
Government – DAAD (UniTransfer) funded project. Training and mentoring for 
Latin American knowledge transfer professionals was provided. 

Germany, Costa 
Rica & Argentina 

2011-present Visiting Lecturer and Researcher  
Free University (Vrije Universiteit), Amsterdam 

The Netherlands 

2010, 2011, 
2014, 2015 

Visiting Lecturer and Researcher  
Nelson Mandela Metropolitan University (NMMU), Port Elizabeth 

South Africa 

2010 Invited Lecturer 
Tecnológico de Monterrey, Puebla 

Mexico 

2007-2011 International Sports-Business Consultant 
Adelaide Football Club, Adelaide,  
Research/consulting for one of the largest professional Australian sporting clubs  

Australia 

Languages English - Native language 
German - Fluent, Level C1 
Spanish - Basic written and spoken level, 4 years study 

Other Conference Director, Entrepreneurial Universities Conference, Münster, Germany; 220 participants 

Worked and travelled extensively through Europe, North and Southern Africa, South Africa the middle 
east, Central and South America and Asia 

 



¢

Z

m

"

Entrepreneurship at Universities
Exploring the conditions and factors influencing

the development of entrepreneurship at universities

Todd Davey
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universities are increasingly seen as a crucial player in the 
development of (knowledge) societies. However, over the last 
30 years, it has been in their collaboration with business and 
their potential contribution through entrepreneurial activities 
for which universities have received increased attention. Be it  
academic consulting or teaching business, spin-out business 
creation from research results or student start-ups, entrepre-
neurship has been embraced in universities around the world, 
in both industrial and emerging countries.

However, the questions of what exactly is entrepreneurship at 
Universities is, what influences it and how exactly should it be 
developed, are highly contentious and debatable and yet 
remain underdeveloped and misunderstood.

This thesis explores these questions to provide a more 
complete picture of the entrepreneurial ecosystem at universi-
ties including how individuals are influenced, how it is support-
ed within universities and how it is influenced by a broader 
environment, the phenomenon of university-business cooper-
ation, and the history of the university itself.

For university leaders trying to develop their university to be 
more entrepreneurial, policymakers or facilitators either driving 
or supporting this process or potential entrepreneurs at univer-
sities, this study offers insights into how to unlock the potential 
for universities to create an even greater global footprint 
through entrepreneurship.
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