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Abstract

In the last years, universities have assumed a prominent role in the science and technology-
based economic development. The concept of entrepreneurial university, a key concept in
the triple helix model developed by Etzkowitz, identifies the evolution of the university role
with the addition to the traditional missions of university (education and research) of a third
mission that is to contribute to the economic development through the transfer of research
results from the laboratory to the economic system. The objective of the research is to
analyze how universities are implementing this new mission and investigate factors affecting
their entrepreneurial orientation. More specifically, our paper aims to investigate the exis-
tence of a relationship among the entrepreneurial orientation of university and some factors
representing the internal and external context in which the university is involved.

Keywords Triple helix - Entrepreneurial university - Technology transfer - Entrepreneurial
orientation - Internal and external context
Introduction

In the last years, universities have assumed a prominent role in the science and
technology-based economic development, and the entrepreneurial university is largely
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recognized as a key actor of competitiveness, economic growth, and wealth creation in
the modern world (Fayolle and Redford 2014; Mian 2011).

The concept of entrepreneurial university, a key concept in the triple helix model
developed by Etzkowitz (1993), identifies the evolution of the university role with the
addition to the traditional missions of the university (education and research) of a third
mission that is to contribute to the economic development through the transfer of
research results from the laboratory to the economic system.

This new role for university, from one hand, involves a radical change in the internal
organization and activities carried out by academic institutions (Etzkowitz et al. 2000,
2019), from the other, can be carried out through different mechanisms such as patents,
licenses, research joint ventures, and the creation of academic spin-off companies
(Lockett et al. 2005; Fuster et al. 2019; Petruzzelli and Murgia 2019; Feldman et al.
2019).

As highlighted by several authors (Guerrero et al. 2016a, b; Klofsten et al. 2019;
Phillips 2018), the model of entrepreneurial university is a complex phenomenon,
which includes different academic traditions, decision-making levels, research values,
and sub-organizational cultures. In this perspective, the concept of entrepreneurial
university has been explored with specific reference to different contexts and in
different countries (Dalmarco et al. 2018: Elia et al. 2017; Riviezzo et al. 2017; Sperrer
et al. 2016). A lot of attention has been paid to the understanding of the transformation
of the university’s role in European regions (Dabi¢ 2019; Mosey et al. 2017), also in
consideration of the Etzkowitz’ suggestion (2003b) of the European context as an
alternative to the US model.

Most of the research on entrepreneurial universities has tackled the subject from an
operational point of view, studying knowledge transfer offices (Fernandez-Alles et al.
2018; Muscio 2010), collaboration between companies and universities (D’Este and
Perkmann 2011; Dooley and Kirk 2007), support for innovation (Etzkowitz 2003a;
Holden and Goldstein 2010), development of new spin-off companies (Harrison and
Leitch 2010; O’Shea et al. 2005), and incubators and science parks (Grimaldi and
Grandi 2001; Mian 1994).

Several authors have tried to explain the phenomenon of entrepreneurial uni-
versities (Clark 1998; Etzkowitz et al. 2019; O’Shea et al. 2005). The models
developed in the literature generally distinguish between external (Clark 1998;
Sporn 2001; Etzkowitz 2004; Kirby 2005; Rothaermel et al. 2007; Guerrero et al.
20164, b) and internal factors (O’Shea et al. 2005, 2008; Rothaermel et al. 2007;
Sanchez-Barrioluengo and Benneworth 2019) influencing the development of
entrepreneurial university. However, few theoretical frameworks have been pro-
posed to analyze the interrelations among different factors (Guerrero et al. 2016a,
b; Guerrero 2008), and at the best knowledge of the authors, few empirical studies
have investigated the interrelations among environmental and internal factors that
influence the development of entrepreneurial universities (see for example
Guerrero and Urbano 2012).

Building on these premises, the objective of the research is to analyze how univer-
sities are implementing this new mission exploring how internal dynamic and external
dynamic factors affect the entrepreneurial orientation of university.

More specifically, our paper aims to investigate the existence of a relationship
among the entrepreneurial orientation of university and the quality of university
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research and the rate of innovativeness of the region in which the university is involved,
representing, respectively, internal and external context.

In order to reach this aim, the research is structured in two phases. In the first one,
we develop an index to measure the capability of the university to promote economic
and entrepreneurial exploitation of academic research. In the second step, we compare
this entrepreneurial attitude index (EAI), composed by input factors (concerning
activities and instruments promoted to stimulate entrepreneurial spirit in universities)
and by output factors (concerning the results of such activities) with other kinds of
academic-based and economic-based indexes in search of potential explanations of
universities ranking status.

The research focuses on Italy, where the concept of the entrepreneurial university is
now a generally accepted concept showing results that start to be interesting but yet
lower compared with results obtained by North European or North American univer-
sities (Cesaroni et al. 2005; Riviezzo and Napolitano 2010; Balderi et al. 2012).

Our research has theoretical and practical implications. From a theoretical point of
view, the study contributes to a better understanding of the most critical factors that
influence the third mission of the university. From a practical point of view, the study
could help universities and policy makers in the adoption of adequate measures able to
promote and support the entrepreneurial mission of academia.

The paper is structured as follows. “The Theoretical Frame of Reference” section
discusses the theoretical framework of entrepreneurial university. The “Research De-
sign” section introduces the research design, the methodology, and results. The “Dis-
cussion and Conclusion” section discusses the results of the research. The “Implications
and Future Research” section draws some implications of the study and outlines
directions for future research.

The Theoretical Frame of Reference

Entrepreneurial University: Mechanisms of Technology Transfer and Support
Systems

The role of the universities for social and economic development is, in more recent years, a
very relevant topic among researcher and policy makers. The concept of entrepreneurial
university (Etzkowitz 1993) identifies the evolution of the university role with the addition
to the traditional missions of education and research of a third mission that is to contribute
to the economic development through the transfer of research results from the laboratory
to the economic system. In actual economic systems, the entrepreneurial university is
largely recognized as a key actor of competitiveness, economic growth, and wealth
creation (Fayolle and Redford 2014; Mian 2011).

The phenomenon of entrepreneurial universities has been explored from two sepa-
rate but strictly related aspects. From one hand, the different mechanisms through
which technology transfer processes could be put in place have been investigated; on
the other hand, policies and instruments promoted by universities to support technology
transfer processes have been analyzed.

The concept of technology transfer is a broad concept that includes several mech-
anisms that can be classified mainly on the basis of the type of transferred knowledge.
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Different ways of technology transfer are classified as (Cesaroni and Gambardella
2001; Bradley et al. 2013):

—  Caodified transfer directed to the exploitation and valorization of patents’ portfolio
that is research results that can be codified and legally protected (Banga and te
Velde 2019; Kim et al. 2017). These mechanisms include patents and their
licensing or transfer to a company. The patent can be licensed (with exclusive or
not) to a company, with the consequence of generating revenue for the university
and to develop the research at the application stage. The patent may also be
transferred to a company or to a spin-off, which is connected in various ways to
the university, involving in this way the same researchers who carried out the
research;

—  Tacit transfer mechanisms directed to the exploitation and valorization of knowl-
edge asset developed by a researcher (Joia and Lemos 2010). These mechanisms
include the creation of start-up and spin-off, participation in research projects, and
consulting activities (Lee 2020).

Among different mechanisms of technology transfer, a growing attention has been
devoted in the last years to the creation of academic spin-off, a specific and econom-
ically powerful group of new technology-based firms (Shane and Stuart 2002; Heirman
and Clarysse 2004; Bengoa et al. 2020) founded by academic researchers with the aim
to exploit technological knowledge that originated within a university (Bonaccorsi and
Daraio 2007). This definition highlights the main characteristics of academic spin-off,
concerning two main aspects:

— the founders’ profile that are subjects coming from a research context with a
background and set of rules very different from the entrepreneurial context
(Clarysse and Moray 2004; Fryges and Wright 2014);

— the nature and characteristics of the technology they are based on (Shane 2004) that
generally are technologies that introduce radical innovations, having general pur-
pose applications and with a predominant component of tacit knowledge.

Academic spin-offs are increasingly recognized for their contribution to the national
economy in terms of support to economic and technological growth (Di Gregorio and
Shane 2003; Roberts and Malone 1996; Roberts 1991; Shane 2004; Carlesi et al. 2017),
creation of new jobs (Perez and Sanchez 2003; Steffensen et al. 2000; Rizzo 2015), and
contribution to the regional development (Mian 1996; Trequattrini et al. 2015).

In the evaluation of evolution toward the entrepreneurial university, the different
mechanisms through which technology transfer is realized, represent only one side of
the coin. The development of the third mission of university, in fact, can be analyzed
considering measures and strategy developed by the university with the aim to encour-
age and support technology transfer processes.

With the aim of supporting technology transfer processes and to assume a leading
role in the economic development, in the last years, many universities have promoted
policies and specific supporting activities to academic researchers. The set of support
mechanisms that universities have developed is quite varied depending on the phase of
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intervention, the subject targeted, the type of support provided, the nature, and type of
resources mobilized (Fini et al. 2011).

A first set of policies, represented by the organization of events or courses on the
specific theme of entrepreneurship, is targeted at the diffusion of an entrepreneurial
culture among faculty and students. In the last years in fact, starting from the idea that
the development of entrepreneurial attitudes and skills can be encouraged in young
people starting from school and education (European Commission 2002; Clark 2004;
Gibb 2005; Fayolle 2007), the theme of entreprencurship education has received
increasing attention from researcher (Ranga et al. 2003; Jacob et al. 2003; Schulte
2004; Guerrero and Urbano 2007; Stokes and Wilson 2010; Napolitano and Riviezzo
2008; Riviezzo and Napolitano 2010; Barba-Sanchez and Atienza-Sahuquillo 2018).
Further, many universities have offered an increasing number of institutional courses
dedicated to entrepreneurship culture and development not only on the undergraduate
level but also on the post-graduate courses (such as the Academic Master, the PhD
Programme) and on all the other extra-curricular activities (such as the specialization
courses, the vocational training) (Riviezzo and Napolitano 2010; Duval-Couetil 2013;
Turner and Gianiodis 2018).

Also in Italy, recent studies show that the number of courses dedicated to entrepre-
neurship is growing in multidisciplinary environment (Fiore et al. 2019). However, the
situation is very distant from that shown by countries with a more historical tradition
(Riviezzo and Napolitano 2010).

A second set of policies is directed to increase the entrepreneurial spirit of academic
researchers and their awareness about the possibilities of starting a new business and
pursuing an entrepreneurial career (Mustar and Wright 2010). Among these, there are
initiatives such as business plan competitions and technology transfer services (Parente
et al. 2015; Siegel et al. 2007). In the last years, start-up competitions are booming all
over the world. In Italy too in the last few years, new start-up competitions have been
added to the oldest one. The business plan competitions could represent the first test for
academic entrepreneurial projects. These initiatives, on the one hand, represent the first
time for researchers to convert their own research in an entrepreneurial project, on the
other, they represent a window through which to communicate the project to commu-
nity and potential investors (Parente et al. 2015).

University incubators, another kind of policies aimed to stimulate and support
technology transfer processes, on the other side are booming (Mian 1996;
Rothaermel and Thursby 2005). In addition to the typical incubator services (shared
office services, business assistance, access to capital, business networks, etc.), univer-
sity incubators offer some university-related services, such as faculty consultants,
student employees, library services, and access to R&D facilities (Mian 1996; Von
Zedtwiz and Grimaldi 2006).

Another policy directly targeted at providing specific resources to academic spin-off
is the institution of university venture funds, fully or partly funded by university
resources, and generally acting at the seed and start-up stages (Fini et al. 2011).

In order to offer support to academic spin-offs and in more general terms to
researchers, many universities have promoted the creation of technology transfer office
(TTO). Technology transfer offices have been generally included in the university
organizational structure but sometimes have been established as an independent struc-
ture outside the university, but operating in its name, with the common aim to facilitate
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the passage of knowledge and know-how from academia to business (Good et al.
2019).

Entrepreneurial University and Triple Helix Model

The concept of entrepreneurial university is a central concept of the triple helix model
developed by Etzkowitz (1993) and Etzkowitz and Leydesdorft (1995). The triple helix
model is based on the idea that the potential for innovation and economic development,
in a knowledge society, lies in a more prominent role for the university and in the
collaboration and hybridization of the three pillars of the virtuous circle of innovation:
university, industry, and government.

The triple helix model is based on three basic elements (Etzkowitz et al. 2007):

— A new role for university in the development process of innovation;

—  The development of collaborations among the three helices;

— The idea that each actor in addition to its traditional functions assumes the roles of
others.

In the triple helix model, each actor of the system has to play a specific role but should
work in close synergy with the others:

— universities produce new knowledge and technologies that can have an industrial
application;

— government acts as a public entrepreneur in addition to its traditional regulatory
role in setting the rules of the game;

— venture capital and large companies act as engines of innovative system, bringing
capital, managerial skills, and a network of relationships that foster the develop-
ment of innovative businesses.

Government plays a central role in the creation of the necessary conditions for an
effective commercialization of research results. Government can provide support in two
different ways: defining the set of rules and normative conditions for the implementa-
tion of entrepreneurial activities and by providing physical and financial support for
entrepreneurs (such as loans, incubators, science parks) (Fini et al. 2011; Feldman
2001).

In the last years, several countries have promoted legislative reforms aiming to
stimulate technology transfer processes from university to economic system (Fini
et al. 2011) and with the general objective to overcome the market failure in the
innovations processes (Martin and Scott 2000).

The Bayh-Dole Act emanated in the USA in 1980 and similar legislative
instruments adopted during the 1990s in some European countries (i.e., France,
UK) have been considered key elements in the development of entrepreneurial
activities of subjects generally involved in research activities (Roberts and
Malone 1996; Shane 2004).

In Italy too, also if only in more recent years, Government with the National
Law of 1999 (Law 297 del 1999) has provided the legislative framework for
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academic spin-offs in addition to financial support for this particular kind of
innovative start-ups.

More recently, in 2012, the innovative start-up law has introduced a specific
discipline for this kind of firms in order to stimulate the creation and development.

The role of government also includes the provision of financial incentives and
physical infrastructures such as incubators, science parks (Feldman 2001), that have
been shown as key elements in fostering entrepreneurship and innovative start-ups.

Industry and finance can provide important resources for the establishment and
growth of academic spin-offs and in more general terms for the exploitation of research
results (Fini et al. 2011; Etzkowitz 2017). Venture capital plays a critical role in the
development of innovative firms, through the direct financial support provided by
capital investments, and the additional support, in terms of competences and network-
ing resources typically attached to early stage investments. The role of venture capital
for the development of innovative start-ups is well recognized in the context of
entrepreneurship literature. Some studies have shown the positive impact of venture
capital in terms of growth in R&D investments and number of patents (Kortum and
Lerner 1998), professionalization of start-up (Hellmann and Puri 2002), and access to
knowledge-based resources (Parente and Cerrato 2002).

In addition to financial support, also characteristics of the industries present in the
local context can stimulate the creation of start-ups (Klepper 2007).

The presence in the local context of firms operating in the same or related sectors
can facilitate the exchange of information and knowledge and the creation of relation-
ship among firms gives access to the proximity advantage (Deeds et al. 1998). Firms
operating in the local context are potential partners of academic spin-off or academic
researcher in the valorization processes of their results. O’Shea et al. (2007) in their
studies on spin-offs from MIT found that, in the medical-related industries, the presence
of high technology clusters facilitated the creation of academic spin-offs. In these
clusters, in fact, founders are able to interact with their customers and suppliers more
easily and at lower cost than spin-offs from universities located in places with fewer
high technology companies.

University, the third actor of the triple helix model, has to promote technology
transfer processes and the exploitation of results of academic research. In doing so, they
have to act in a more entrepreneurial way combining the more traditional functions of
teaching and researching with a new role in the economic development, through specific
forms of technology transfer and economic exploitation of research results (Brett et al.
1991; Blair and Hitchens 1998; Piccaluga 2001; Bonaccorsi and Daraio 2007).

Research Design

Methodology

In order to become more entrepreneurial, a change of mentality and operation is
required to the universities. A change that, without affecting the historical mission of
education and research, puts in place the conditions for a more effective and rapid
exploitation of research results. At the same time, further factors, both internal and

external to the university, are necessary conditions for the development of an
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entrepreneurial university (Guerrero et al. 2016a, b; Guerrero 2008; Guerrero and
Urbano 2012). As highlighted by some authors, possible factors influencing the ability
of university to commercialize knowledge, could be identified in the amount of
research and activities realized in the region (Mueller 2006).

Starting from this consideration, the objective of the paper is to analyze the impact of
some internal and external factors in the development of entrepreneurial university.

More specifically, our paper aims to investigate the existence of a relationship
among the entrepreneurial orientation of university and the quality of university
research and the rate of innovativeness of the region in which the university is involved,
representing, respectively, internal and external context.

In doing that, we tried to answer to the following research questions:

1. There exists a relation between entrepreneurial orientation and research capability
of university?

2. There is a relation between entrepreneurial orientation and the innovation capabil-
ity of the regional context in which university is involved?

The paper is based on the Italian context in which the number of universities involved in
technology transfer processes and offering support to promote these processes is
growing in recent years but results obtained are very different among universities and
regions (Netval 2018). Italy is one of the countries that has invested heavily in creating
an ecosystem favorable to the entrepreneurial university (Algieri et al. 2013; Elia et al.
2017; Muscio et al. 2016) both from a practical and a legislative (Muscio 2010) point of
view. From a legislative point of view, since 1999 (Legislative Decree 297/1999), Italy
has given universities autonomy to establish rules and create favorable conditions for
knowledge transfer activities. Through this autonomy, many Italian universities have
created internal regulations establishing rules for university-industry interaction, with
particular reference to the creation and management of spin-off companies and contrac-
tual research (Muscio et al. 2016). From an empirical point of view, the need to share
best practices combined with the need for training of technology transfer professionals,
has led to the establishment of the Italian network for the valorization of public research
(Netval), which annually performs a survey of Italian universities, public research
organizations, and research hospitals to monitor their technology transfer activities.

The research follows a two-step approach. In the first step, in order to measure the
capability and effectiveness of university to promote and lead technology transfer
processes, we develop an index that we call entrepreneurial attitude index (EAI). This
entrepreneurial attitude index (EAI) is composed by input factors (concerning activities
and instruments promoted to stimulate entrepreneurial spirit in universities) and by
output factor (concerning the results of such activities).

The EA index considers the following 5 factors:

—  The number of patents obtained from the university in the period 2004/2010;

—  The number of spin-offs accredited from the university in the same period;

—  The presence or absence of academic incubators;

—  The amount of consulting or research contracts with external organizations;

—  The number of consortium and associations participated by a university aiming to
promote the technology transfer.
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The data for the construction of the index are based on secondary sources. More
specifically, to build our index, we consider the results of the research quality evalu-
ation (VQR) 2004-2010 (the last data set available) aiming to evaluate the results of
scientific research carried out in the period from 2004 to 2010 from public and private
universities, public research institutes supervised by the Ministry of Education, and
other public and private research organizations. The VQR report follows a pattern also
observed in other countries and is based on a selected subset of products. The data for
the report are collected on the basis of criteria common to all public and private
universities and public research institutes.

Starting from the data collected by Anvur concerning the so-called third mission of
university, we integrated that data with data collected from others secondary sources
(websites of universities and survey Netval, the Italian association for the valorization
of public research), concerning activities and initiatives promoted and realized by
universities to stimulate the valorization of research. In the construction of EA index,
each factor has been considered with different weights: in particular, the number of
spin-offs and incubators has a weight of 0.3; numbers of patents 0.2; contract research
and consortium have a weight of 0.1.

Finally, in order to eliminate effects due to different dimensions of universities, we
consider a factor of normalization represented by the ratio between the number of full-
time subjects of the university and the total of Italian universities.

In the second step of the research, with the aim to analyze factors influencing the
entrepreneurial orientation of university, we compare the EA index with other indexes
that could be considered as expression of internal and external factors able to influence
the entrepreneurial orientation:

— the quality of research;
— the innovativeness of the regions in which the university is located.

The quality of research has been evaluated using the academic ranking of university
provided by the Anvur, the National Agency for the Evaluation of Universities and
Research Institutes, that periodically provides a rank of Italian universities and research
systems (Anvur 2013).

In order to measure the innovativeness of the territory on which the university is
located, the regional innovation scoreboard, a regional extension of the European
innovation scoreboard (the methodology applied by the European Commission since
2001 to analyze the innovation performance of European Union States in the context of
Lisbon Strategy), has been used (EU, Regional Innovation Scoreboard 2014).

Research Results

The results obtained in the first step of the research show large differences among
Italian universities in terms of entrepreneurial activities and results.

The EA index of the first ten Italian universities is showed in the following table
(Table 1):

The University Sant’Anna of Pisa shows the higher EA index followed at long
distance by Piemonte Orientale and the University Sissa of Trieste. At the fourth and
fifth position of the ranking list, we find two south universities: University of Salento
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Table 1 The EA index of first ten

Italian universities Universita EAl
Pisa S.Anna 17.95980
Piemonte Orientale 5.11440
Trieste SISSA 3.90835
Salento 3.66766
Sannio 233117
Torino Politecnico 2.32691
Siena 2.26959
Udine 2.25255
Ferrara 223221
Pisa 1.96569

and University of Sannio. The Polytechnic of Torino ranks sixth, followed by Univer-
sity of Siena, University of Udine, University of Ferrara, and University of Pisa.

Analyzing the 3 indicators with the higher weight that compose the EA index
(patents, spin-offs, incubators), results that with the exception of the University
Sant’Anna of Pisa other universities show a focus only in specific subjects.

In particular, analyzing the patents’ ranking list, among the top ten, we find also the
Polytechnic of Milan, the University of Salerno, and the University of Padova (Table 2).

The spin-off ranking list shows the presence of 4 new universities: University of
Foggia, Perugia, Camerino, and Ancona (Table 3).

Finally, in the incubator ranking list, we find 3 new universities: University of
Firenze, Bologna, and Milano (Table 4).

In the second step of the research, we compare the results obtained in the first step
with the two indexes selected as measures of the quality of research and the innova-
tiveness of territory in which university is located.

Table 2 The patent ranking list

Universita ITMS2 x w x 100 SVETP/SVETP TOT. (%) EAI - patents
Pisa S.Anna 5.94925 0.13711 43.39034352
Trieste SISSA 0.8744 0.10852 8.057500921
Pisa Normale 0.60832 0.15076 4.035022552
Udine 3.61408 1.24312 2.90726559

Siena 3.77338 1.62522 2.321765669
Milano Politecnico 5.05235 2.20032 2.296188736
Salerno 3.51862 1.70125 2.068255694
Ferrara 2.06585 1.09756 1.882220562
Torino Politecnico 2.55185 1.42442 1.791501102
Padova 6.22777 3.73001 1.669638955
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Table 3 The spin-off ranking list

Universita ITMS3 x w x 100 spin-off SVETP/SVETP TOT. (%) EAI

Pisa S.Anna 1.02029 0.13711 7441397418
Piemonte Orientale 3.56572 0.64138 5.559449936
Trieste SISSA 0.50188 0.10852 4.624769628
Salento 4.49691 1.18983 3.779455889
Foggia 2.2555 0.61734 3.653578255
Perugia 6.15855 1.92479 3.1995958
Udine 3.86571 1.24312 3.109683699
Siena 5.02031 1.62522 3.089003335
Camerino 1.56703 0.52766 2.969772202
Marche (Ancona) 2.35275 0.89091 2.640839142

Analyzing the academic ranking of Italian universities (Table 5), we find that five
universities of entrepreneurial attitude top ten ranking (Table 1) are also on the top of
academic ranking for the quality of research (Italics emphasis in Table 5). The others’
excellent entrepreneurial universities are not in the first positions for the quality of
research and are positioned in more down position of the research ranking (Table 5).

Analyzing the innovative capacity of regional context based on the regional inno-
vation scoreboard 2014, we highlight that, in 2010, with the exception of Piemonte,
Friuli-Venezia Giulia, and Emilia-Romagna classified as follower, all other Italian
regions rank as moderate innovator (Table 6).

Comparing this ranking with the entrepreneurial ranking, we can observe that 5
universities (Piemonte Orientale, Trieste Sissa, Politecnico di Torino, Udine, Ferrara)
out of 10 are located in the 3 regions classified as follower innovators, while the other 5
of the top ten entrepreneurial universities are located in regions classified as moderator
innovators.

Table 4 The incubator ranking list

Universita ITMS4 x w x 100 SVETP/SVETP TOT. (%) EAI

Pisa S.Anna 2.79117 0,13711 20.35715849
Piemonte Orientale 6.43262 0.64138 10.02934298
Salento 9.76617 1.18983 8.208038123
Sannio 1.25791 0.32491 3.871564433
Firenze 13.22358 3.45123 3.831555706
Torino Politecnico 5.33316 1.42442 3.744092332
Pisa 10.40235 2.78841 3.730566882
Ferrara 4.0618 1.09756 3.700754401
Bologna 14.46737 5.05761 2.860515145
Milano 10.55095 3.89247 2.710605348
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Table 5 Academic ranking of Italian universities

Ranking-big universities Ranking-medium universities Ranking-small universities
Padova Trento Pisa S.Anna

Milano Bicocca Bolzano Pisa Normale

Verona Ferrara Roma LUISS

Bologna Milano San Raffaele Trieste SISSA

Pavia Piemonte Orientale Roma Biomedico

Torino Venezia Ca Foscari Aosta

Modena e Reggio Emilia Bergamo Lucca — IMT

Parma Brescia Napoli Benincasa

Roma Tor Vergata Milano Bocconi Benevento - Giustino Fortunato
Milano Sannio Bra - Scienze Gastronomiche
Milano Politecnico Teramo Castellanza LIUC

Pisa Foggia Roma Europea

Torino Politecnico Macerata Roma LUSPIO

Chieti e Pescara Milano ITULM Roma UNITELMA

Roma Tre Marche Perugia Stranieri

Source: our elaboration of Anvur 2013

Analyzing the ranking of single indicators that compose the regional innovation
scoreboard (Table 7) and in particular the following: R&D expenditure in the public
sector, R&D expenditure in the business sector, innovative SMEs collaborating with
others, SMEs introducing product or process innovation, employment in knowledge-
intensive activity, we can highlight a strong link between entrepreneurial attitude and
two of that indicators that are SMEs introducing product or process innovation and
employment in knowledge-intensive activity. In fact, for the first one, 6 out of 7 of the
first ten regions in the EA ranking are also in that ranking; for the second indicators, 5
out of 7 regions are in the relative ranking.

Discussion and Conclusion

Universities all over the world are becoming increasingly entrepreneurial by offering
not only educational programs but also by considering themselves as important players
within the ecosystem of innovation and economic and social development (Etzkowitz
and Leydesdorff 2000; Etzkowitz 2019). Universities are important social institutions
for generating and transmitting knowledge, providing platforms and instruments for
support technology transfer processes, mobilizing values for entrepreneurial careers,
and supporting business start-ups.

However, with this change of the universities’ self-conception from being a place for
research and education to being a facilitator and enabler for the generation of ideas and
the application of discoveries, serious discussions have aroused on the management and
really effectiveness of study programs, technology transfer offices, and incubators.
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Table 6 Italian regions’ ranking

2004 2006 2008 2010
IT Italy Follower Follower Follower Follower
ITC1 Piemonte Moderate Moderate Moderate Moderate
ITC2 Valle d’Aosta/Vallée d’Aoste Moderate Moderate Moderate Moderate
ITC3 Liguria Moderate Moderate Moderate Moderate
ITC4 Lombardia Moderate Moderate Moderate Moderate
ITHI Provincia Autonoma Bolzano/Bozen Moderate Moderate Moderate Moderate
ITH2 Provincia Autonoma Trento Moderate Moderate Moderate Moderate
ITH3 Veneto Moderate Moderate Moderate Moderate
ITH4 Friuli-Venezia Giulia Moderate Moderate Moderate Follower
ITHS Emilia-Romagna Moderate Moderate Moderate Follower
ITI1 Toscana Moderate Moderate Moderate Moderate
1TI2 Umbria Moderate Moderate Moderate Moderate
ITI3 Marche Moderate Moderate Moderate Moderate
1TI4 Lazio Moderate Moderate Moderate Moderate
ITF1 Abruzzo Moderate Moderate Moderate Moderate
ITF2 Molise Modest Modest Moderate Moderate
ITF3 Campania Moderate Moderate Moderate Moderate
ITF4 Puglia Moderate Moderate Moderate Moderate
ITFS Basilicata Moderate Moderate Moderate Moderate
ITF6 Calabria Modest Modest Moderate Moderate
ITG1 Sicilia Moderate Moderate Moderate Moderate
ITG2 Sardegna Moderate Moderate Moderate Moderate

Source: EU, Regional Innovation Scoreboard (2014)

Our research explores how internal dynamic and external dynamic factors affect the
entrepreneurial orientation of the university. The paper analyzes the existence of a
relationship between the entrepreneurial orientation of the university and the quality of
university research and the rate of innovation of the region in which the university is
involved, representing, respectively, the internal and external context.

More specifically, based on the development of an index to measure the university’s
ability to promote the economic and entrepreneurial exploitation of academic research,
data relating to Italian situation show that most of the Italian universities have started
the development path toward the third mission promoting initiatives aimed to support
the exploitation of research results and also reaching interesting results. But at the same
time, from the analysis emerges a very differentiate picture among universities in terms
of entrepreneurial orientation development. We can find, in fact, universities actively
involved in several activities aimed to promote technology transfer and universities
focused only on a more limited area of activities and with a focus on specific subjects
(spin-off, patents, incubators, and so on). These results are probably an expression of
different interpretation by universities of their entrepreneurial role, and probably, it
reflects a different level of awareness about the role of the university technology
transfer in the modern society.
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About factors influencing the entrepreneurial orientation of universities, from the
analysis emerges that best results are obtained by those universities that are at the same
time “champions” in research activities and are also involved in an “innovative context,”
that is, in general terms able to interact with the university and is able to provide the suitable
conditions for the exploitation and valorization of research developed in the universities.

The results obtained are consistent with the literature on the role of academic research
and its quality in the development of technology transfer processes (Hewitt-Dundas 2012;
Caldera and Debande 2010). As stated by some authors (Chang et al. 2009; Hewitt-
Dundas 2012) to promote the valorization of academic research, “it is necessary to build
up a university as a dual structural organization that allows pursuing research excellence
and research commercialization at the same time” (Chang et al. 2009, p. 945).

On the other hand, our research is in line with studies that highlight that effective-
ness of technology transfer initiatives and instruments adopted is not independent from
the context in which universities operate and are involved (Guerrero and Urbano 2012;
Friedman and Silberman 2003).

In other terms, our results show that the effectiveness of entrepreneurial university is
more than a technical matter but a more complex issue regarding the operations, the
institutional context like culture, economy, or the regulatory framework, and the
general purpose of the universities.

The effectiveness of technology transfer activities depends not only from the
university activism but even more dependent from the National and Local context in
which university is involved.

The prospects of the third mission and the effectiveness of efforts made by univer-
sity are determined both by changes in the external environment and, above all, by the
commitment developed toward the third mission by the university itself.

In fact, on one hand, it is necessary to develop, at a local and national level, an
innovation system able to interact with the university to give continuity to actions
promoted by them.

But, on the other side, it is necessary that technology transfer initiatives promoted by
universities are not managed as single initiatives but they should be framed in the
context of a global policy and a comprehensive strategy of the university aimed to
develop the third mission.

Consistent with the academic literature that has studied the transformation of
universities from a simple knowledge diffusion organization (Etzkowitz et al. 2000)
to an intermediary in the entrepreneurial commercialization process of science and
technology (Chen and Lin 2017), a strong relationship exists between university and
ecosystem. The entrepreneurial university is able to promote academic success through
entrepreneurship and create a vibrant entrepreneurial ecosystem (Fuster et al. 2019;
Siegel and Wright 2015). However, the context in which the entrepreneurial university
fits is very important because it acts as a multiplier for the creation of an entrepreneurial
ecosystem (Carayannis et al. 2016).

Implications and Future Research

Our research has theoretical and practical implications. From a theoretical point of
view, the study contributes to a better understanding of the most critical factors that
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condition the third mission of the university. More specifically, the research contributes
to the understanding of the interaction among environmental and internal factors in the
development of entrepreneurial universities (Klofsten et al. 2019; Guerrero and Urbano
2012).

From a practical point of view, our research has implications both for universities,
management, and policy makers in the adoption of adequate measures able to promote
and support the entrepreneurial mission of academia. From the university point of view,
the research suggests first of all the necessity to mature a full awareness about its new
role in society and for social and economic development. Furthermore, the research
provides evidences about the necessity to adopt and implement a global and well-
structured strategy of technology transfer.

From the perspective of policy maker, the study highlights the importance to create
an ecosystem of innovation able to promote and sustain the technology transfer
processes of research from university to economic system. At the same time, the
research suggests the necessity of an entrepreneurial and innovation strategy based
on the full recognition of the role of universities such as an agent of the ecosystem of
innovation.

The research has several limitations that create future area of investigation. First of
all, we recognize the explorative nature of our study. The research relates to the Italian
experience and this limits the generalization of results but at the same time, the Italian
experience could be a meaningful example for other country with similar internal
situation. Italy represents a peculiar context to study these activities due to the
difference between the different local contexts. Consequently, it lends itself to be
generalizable for those countries where internal differences are significant. An extended
investigation comparing for example the Italian situation with the experience of other
European and non-European universities could be useful to validate our results.

Second, the research considers some factors able to influence the entrepreneurial
orientation of universities: probably, there are many other factors, both internal and
external to the universities that need to be considered in analyzing the evolution of
universities toward third mission.
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