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Abstract

As university–industry cooperation is associated with the transfer of knowledge and technology,

this collaboration is an extremely important field of study for the world’s economies that helps

companies become more competitive. The present research, thus, sought to explore and analyse

the literature related to university–industry cooperation, using a co-citation analysis. This study’s

objectives were to (1) identify the main co-cited references and the groups (i.e. clusters) they form

and (2) discuss the challenges this literature presented in the study of university–industry cooper-

ation. The articles reviewed were obtained with a search of the ISI’s Web of Science and were

submitted to a bibliometric analysis using VOSviewer software. This systematic literature review

revealed that companies are increasingly focused on cooperation with universities. The results

include four clusters, namely, (1) Absorption Capacity, Knowledge and Competitiveness in

University–Industry Relations, (2) Impact of Knowledge Spill-overs on University–Industry

Relations, (3) Strategic Alliances for Industry Innovation, and (4) University–Industry Cooperation.

This study thus contributes to a greater and more detailed understanding of the production flow,

scientific practices, and trends in this new and stimulating field of research.
Key words: strategy; innovation; research; university–industry cooperation; systematic literature review.

1. Introduction

The importance of knowledge exchange among public institutions—

mostly universities—and private organisations has long been widely rec-

ognised as a significant phenomenon. A glance at the economies and in-

novation levels of industrialised countries reveals that their efficiency is

due to the production of knowledge and its use in industries, thereby

achieving competitive advantages in global markets. Thus, cooperation

between universities and industries can facilitate knowledge transfer and

stimulate the production of new knowledge and technology

(Leydesdorff and Meyer 2006; Enkel et al. 2009; Freitas et al. 2013a).

Cooperation between Universities and Industry includes collaborative re-

search, research contracts, or scientific consultancy, the results of which

are put into practice—in a process comparable to technology transfer

for commercialisation purposes—by more researchers (Perkmann et al.

2013; Leydesdorff et al. 2014; Berbegal-Mirabent et al. 2015).

Companies are constantly under pressure to change, which

makes regional innovation systems important to both regional

economies and national competitiveness (Anderson et al. 2011).

The effectiveness of research and development (R&D) investment

depends on interactions between local companies and institutions

in the scientific and technological system. When this interaction

becomes progressively more active, R&D investment by companies,

universities and research institutes has a stronger effect on the con-

struction of regional innovation systems (Etzkowitz and Klofsten

2005; Jiao et al. 2016). Innovation—and its contribution to the econ-

omy—increasingly appears high on current government agendas.

The growing numbers of innovation actors in Europe, for instance,

are largely due to the support provided by European structural

funds, which have decentralised innovation by facilitating regional

development (Kaiser and Prange 2004; Heringa et al. 2016). The

European Commission (2016), for example, relies on its Horizon

2020 plan to support innovation, thereby making Europe the largest

global innovation hub today (European Commission 2017).

Some studies have already carried out systematic literature re-

view (SLR) focused on university–industry cooperation. However,

they have focused only on the types of links between universities

and/or companies and open innovation (Perkmann and Walsh 2007)

or technology transfer (Agrawal 2001; Geuna and Muscio 2009) or

on the flow of university research and entrepreneurship (Rothaermel

et al. 2007). In addition, so far, the literature does not include any

SLRs on the subject matter under study that have used bibliometric

techniques, so, with this study, we sought to fill this gap in the area
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of innovation and research strategy by taking into account univer-

sity–industry cooperation.

This article appealing to the analysis of co-citations allowed us

to obtain citation networks composed by cluster. This citation

network is a collection of articles of a specific research specialty or

paradigm that allowed us to understand the most important areas

when studying University–Industry cooperation (Garfield 2001).

This research—in addition to contributing an SLR focused on

cooperation between universities and industry—presents a future

agenda for research to answer the questions raised by this review.

This study made it possible to explore and describe the existing sci-

entific literature on innovation strategies in university–industry rela-

tions. Hence, this study aims to: (1) identify the main co-cited

references and the groups they form (i.e. clusters) and (2) discuss the

challenges this literature presents (i.e. opportunities and difficulties)

in the study of innovation strategies in university–industry relation-

ships (i.e. research opportunities in this area).

A systematic approach was followed in the literature review,

including a rigorous protocol and definition of steps in the research

and analysis of the literature based on scientific articles published in

the Web of Science. The 294 articles identified related to innovation

strategies in university–industry relationships were submitted to a

bibliometric analysis.

This article is structured as follows: Section 2 provides the

methodological approach used in the SLR. The results are then

discussed. Conclusions and the future research agenda are presented

in the last section.

2. Literature review

2.1 Innovation R&D
Business innovation is strongly linked to R&D contracts, suppliers,

customers, and competitors. However, each type of R&D collabor-

ation differs in terms of the breadth of new knowledge provided to

companies and the ease of access to this new knowledge, resulting in

a different impact on product innovation (Rampersad et al. 2010;

Un et al. 2010). As universities have taken on the mission of research

and technological development, the role they play in this process is

essential (Ranga et al. 2016). At least two major trends can be iden-

tified that affect the future role of universities: (1) a shift to an

increasing dependence of economies on knowledge production and

(2) an attempt to identify and shape future trends in the production

of knowledge and its implications for society. A shift is occurring

from production economies to the socio-economic processes of con-

temporary innovation systems, with universities becoming part of a

new knowledge infrastructure (Etzkowitz et al. 2000; Etzkowitz and

Leydesdorff 2000). In the context of current knowledge-based in-

novation and the associated role played by knowledge-based net-

works, the model of universities centred around functioning as a

vehicle for technology transfer has become organisationally and in-

stitutionally more complex. However, in essence, universities serve

as a channel through which the exchange and exploitation of know-

ledge becomes more effective (Doloreux and Mattson 2008; Estrada

et al. 2016). The network created for the development of knowledge

and innovation is often supported by funding programmes, serving

as the engine of leveraged innovation and its transfer to corporate

environments (Ning et al. 2016; Zhou et al. 2016). The effectiveness

of R&D investment is conditioned by interactions between local

producers and users of knowledge. When these connections become

increasingly active, the R&D investment of companies, universities,

and research institutes has a stronger effect on the construction of

regional innovation systems. Overall, the interactions between

local producers and knowledge users have an inverted U-shaped re-

lationship with the construction of regional innovation systems

(Jiao et al. 2016).

2.2 Strategic alliances and technology transfer
A combination of knowledge management and strategic manage-

ment theories provides a framework for understanding the impera-

tives of collaborative research partnerships, particularly those

involving governments, universities, and industry stakeholders

(Freitas et al. 2013b). This collaboration is facilitated by the sharing

of knowledge across organisational boundaries, which promotes the

formation of relationships of trust and builds social capital for

greater cooperation. In addition, these partnerships are a vehicle for

accelerating organisational learning and for coordinating cross-

organisational ‘innovation communities’. Understanding the nature,

process, and content of these collaborative research and techno-

logical development processes can provide strategic insights into

how best to design government policies (McKeever et al. 2014).

Governments and industries, in particular, can learn from past

experiences in order to design intelligent trans-organisational know-

ledge interfaces that ensure knowledge sharing occurs across organ-

isational boundaries (Carayannis et al. 2000; Segarra-Blasco and

Arauzo-Carod 2008). With regard to existing partnerships between

universities and industries, a positive two-way link exists between

the intensity of relationships and the level of tangible results gener-

ated. Although the size of the organisations and the duration of their

relationships do not significantly affect these dynamics, companies’

geographic proximity to university research centres has a significant

effect, as this is crucial for the choice of which partnerships to create

or company innovation strategies to apply (Santoro 2000).

2.3 Knowledge transfer and intellectual property
Knowledge transfer between organisations has become a critical

resource for the survival and growth of any business. In order to ob-

tain external knowledge, companies seek to create different partner-

ships and governance strategies and to contextualise themselves on

an international level (Santoro and Chakrabarti 2002; Muscio et al.

2013). One way of gaining knowledge is by going to universities,

which offer a wide variety of channels through which knowledge

and technology can be transferred between universities and indus-

tries. The choice of which channels to use depends on the disciplines

of origin, characteristics of the underlying knowledge and character-

istics of the researchers involved in the production process, and the

use of this knowledge (i.e. individual characteristics). In addition,

choices are affected by the environment in which knowledge is pro-

duced and used (i.e. institutional characteristics) (Bekkers and Bodas

Freitas 2008; Kim 2013). Technology Transfer Offices (TTOs) and

Industrial Liaison Offices are primarily responsible for establishing

university–industry partnerships. R&D contracts exemplify the in-

direct mechanisms through which companies and universities collab-

orate with common earnings (Berbegal-Mirabent et al. 2015).

Strategies focused on monopolising profits through legal mechan-

isms and controlling key resources may work in some industrial set-

tings but may hinder innovation in others, leaving promising

technologies unexplored. In this way, more open approaches to the

management of intellectual property—combined with proposals

that emphasise cognitive and socio-political legitimacy—can lead to

a more effective diffusion of these innovations (Hall et al. 2014).
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Overall, the academic performance of universities is generally valued

much more highly than advancements obtained by licensing (Cohen

et al. 2002; Perkmann et al. 2011).

2.4 Entrepreneurial universities and the triple helix
The neo-institutional model of higher education institutions has been

conceptualised, over the last few decades, as ‘entrepreneurial univer-

sities’ (Clark 1998; Etzkowitz 2002, 2003; Lawton Smith and

Leydesdorff 2012). Regions (i.e. ‘triple helix regional spaces’) are

then considered endowed with universities that can be optimised to

fulfil their third mission through additional incentives for higher edu-

cation and internationally oriented research (Venditti et al. 2013). In

line with the growth of a global knowledge economy, many European

countries have implemented reforms of their national research sys-

tems to increase the commercialisation of research and the transfer of

knowledge from university to industry. The focus of policymakers

has shifted to the third mission of universities so that, beyond the

basic functions of teaching and researching, universities are required

to contribute to society through the creation, transfer, and exchange

of knowledge and technologies (Bellucci et al. 2016). Consequently,

many universities have evolved from traditional institutions charac-

terised as an ‘ivory tower’ to an ‘entrepreneurial university’ with

strong links to industries and a more active role in promoting know-

ledge transfer to these industries (Clark 1998; Etzkowitz 1983;

Bercovitz and Feldman 2007; Rothaermel et al. 2007). The triple

helix model of academia–industry–government relations is an emerg-

ing entrepreneurial paradigm in which universities play an enhanced

role in technological innovation. Governments have encouraged this

academic transformation as an economic development strategy,

which also reflects changes in the relationship between knowledge

producers and users (Etzkowitz et al. 2000; Etzkowitz and

Leydesdorff 2000; Ranga and Etzkowitz 2013).

3. Methodology

A systematic review of the available academic research was carried

out on the topic of university–industry cooperation. The research

was carried out using VOSviewer software version 1.6.5 in order to

construct and display bibliometric maps, as well as to identify clus-

ters and their reference networks (van Eck and Waltman 2010;

Waltman et al. 2010; Perianes-Rodriguez et al. 2016).

The search for relevant papers, articles, proceedings, and reviews

was carried out in the Thomson Reuters International Scientific

Indexing (ISI) database with no temporal restrictions. The search

focused on the Social Science Citation Index of the Science Citation

Index Expanded and the Arts and Humanities Citation Index for all

journals of these indexes. In spite of Scopus coverage of a wider

journal range, it is currently limited to recent articles (published

after 1995) compared with Web of Science. Since WOS is the oldest

citation database, it has strong coverage with citation data and bib-

liographic data which goes back to 1900 (Boyle and Sherman 2006).

Also, Thomson Reuters ISI is made of several important databases:

Social Science Citation Index, Science Citation Index Expanded,

Arts and Humanities Citation Index, and Book Citation Index but

includes also several databases of proceedings from various fields

(Gasparyan et al. 2013). We used the keywords ‘strateg* and innov-

ation’, ‘academia’, ‘high* education*’, and ‘industr*’ as a topic and

‘universit*’ in titles, which resulted in 294 documents. The search

was performed on 26 January 2017. The research protocol is dis-

played in Fig. 1.

4. Results

Fig. 2 shows the evolution of the number of publications and cit-

ations of the 294 documents from 1993 to 2016. Citations have

been increasing significantly, reaching a maximum number in 2015

of 565 citations. As for the number of publications, the first article

appeared in 1993, and, until 2007, only a few articles were pub-

lished annually in the area under study. The number of publications

reached its highest point in 2012 with forty-one publications.

Of the 294 documents found, 172 (58.50 per cent) do not have

any citations and 66 (22.45 per cent) have less than ten citations.

Table 1 lists the ten most cited articles.

The most cited articles focus on topics as diverse as the triple

helix model (Etzkowitz et al. 2000), factors that influence the links

between universities and companies, the innovation strategies of

companies (Santoro and Chakrabarti 2002; Laursen and Salter

2004; Veugelers and Cassiman 2005; Bercovitz and Feldman 2007;

Perkmann and Walsh 2007), and the transfer of knowledge and

technology (Agrawal 2001, 2006; Shane 2002; Geuna and Muscio

2009). Most of the articles present quantitative studies, with some

using mixed methodologies that combine case studies with quantita-

tive methods.

4.1 Co-citations of references
In order to identify the tendencies of the literature on university–in-

dustry cooperation that is, how research on this topic is divided into

clusters, an analysis of co-citations of references was carried out

based on articles with at least ten co-citations, which resulted in

four clusters (see Fig. 3) involving fifty-eight publications. The clus-

ters are (1) Absorption Capacity, Knowledge and Competitiveness

in University–Industry Relations, (2) Impact of Knowledge

Spillovers on University–Industry Relations, (3) Strategic Alliances

for Industry Innovation, and (4) University–Industry Cooperation.

4.1.1 Cluster one: Absorption Capacity, Knowledge and

Competitiveness in University–Industry Relations

Table 2 presents the top five most co-cited authors of cluster one.

The capacity to innovate is upon determined by the companies’

absorption capacity, which depends on the firms’ previous level of

knowledge (Cohen and Levinthal 1990). In their quest for innov-

ation, companies seek, in most cases, universities. However, there

are several obstacles that must be overcome before this cooperation

can take place.

According to Bruneel et al. (2010), there are two types of bar-

riers: (1) those related to differences in industry and university orien-

tations or ‘guidance barriers’ and (2) barriers related to intellectual

property disputes and university administration or ‘transaction-

related barriers’. Regarding both internal and external university

policies, the authors’ state that the entities involved need to find sim-

ple and effective mechanisms for the management and monitoring

of university–industry interactions.

Nevertheless, as pointed by George et al. (2002), the links be-

tween universities and industries are important for the development

and transfer of new technologies, as well as for the creation of new

products. These links are also an important source of revenue and

new knowledge for some universities. Connections with leading uni-

versities also serve other important purposes, namely, improving the

reputation of companies and increasing their access to important

sources of innovation. Business links with universities—particularly

those with a strong research mission—can be strategically beneficial

to biotechnology companies.

710 Science and Public Policy, 2018, Vol. 45, No. 5

D
ow

nloaded from
 https://academ

ic.oup.com
/spp/article-abstract/45/5/708/4829714 by B-O

n C
onsortium

 Portugal user on 16 N
ovem

ber 2018



As Dasgupta and David (1994) showed the characteristics and

norms of institutions, open science and other modes of scientific in-

quiry are also important factors for industry–university relations. These

authors concluded that open science only promotes academic reputa-

tions. They examined policy measures and institutional reforms seeking

to promote the transfer of knowledge between open science and re-

search and commercial development. The conclusion drawn was that

no economic force automatically ensures the dynamic efficiency of the

organisational interactions of open science researchers and industries.

Based on review on absorption capacity, Zahra and George (2002)

identified ‘activation triggers’ or mechanisms that encourage or impel

companies to respond to specific internal and external stimuli. Events

may take the form of internal organisational crises that force compa-

nies to redefine their strategy. Another element related to absorption

capacity refers to the mechanisms of social integration used by compa-

nies to facilitate the sharing and diffusion of knowledge within these

organisations, thereby contributing to the assimilation of knowledge.

Certain organisational structures, spaces, and formal policies can

broaden the exchange of knowledge, so these mechanisms could be

positively related to companies’ absorptive capacity.

4.1.2 Cluster two: The Impact of Knowledge Spillovers on

University–Industry Interactions

Table 3 presents the articles belonging to the second cluster defined.

These are closely associated with the spillover of knowledge and its

effect on interactions with companies.

As Cohen et al. (2002) stated, public research is critical to indus-

trial R&D in a small number of companies and affects the produc-

tion of many industries. University research contributes with new

R&D projects, as well as to the completion of existing projects. The

main channels through which research has an impact on industrial

R&D include reports, public conferences and meetings, informal

information exchange, and consultancy. After controlling for type

of industry, the influence of public research on industrial R&D is

disproportionately greater for large and start-up companies and

firms investing more in their absorption capacity.

According to Meyer-Krahmer and Schmoch (1998), cooperation

between industrial companies and universities has increased consid-

erably in recent years, but the pattern of interaction in different

technological fields varies. In addition, the solution of technical

problems remains a major concern of industries. The exchange of

knowledge in techno-scientific communities is a crucial element in

the interactions between universities and businesses. In particular,

the combination of a long-standing culture of cooperation and eco-

nomic success in a given industry can be the key to the success of a

university’s partnership with an industry.

Opposing to expectations in the university’s partnership with an

industry patenting is not representative of the direction and impact of

knowledge generated by universities. Based on qualitative and quanti-

tative data obtained from Massachusetts Institute of Technologies

Departments of Mechanical Engineering and Electrical Engineering,

Agrawal and Henderson (2002) show that patenting is a minority ac-

tivity since publication rates far outweigh patent registration fees.

The results also suggest that the registration of patents is not represen-

tative of patterns neither of knowledge transfer nor of companies’ de-

mand for knowledge.

However, the statistical results of Jaffe’s (1989) study provide evi-

dence that businesses’ patent activity responds positively to the commer-

cial spillovers of university research. Patent activity increases not only the

R&D investment of companies but also the research expenses incurred

by universities. According to the cited author, the extent to which univer-

sity research spillovers serve as a catalyst for innovative business activities

can be determined by using the direct measure of innovative activity in

the proposed model, as introduced by the relevant equation.

One of the main problems in industry–university cooperation is

the time lag between investment in recent research projects and the in-

dustrial use of results. Mansfield (1991) sought to estimate the social

rate of return of academic research, which he considers of interest to

policymakers focusing on science and technology, as well as, to

economists and others who study the process of technological change.

The results suggest that about one-tenth of the new products and

processes marketed from 1975 to 1985 in the information processing,

electrical equipment, chemical, instrument, medicine, metal, and pet-

roleum industries could not have been developed—without substan-

tial delays—with no academic research. Based on the cited research,

the average time lag between completion of relevant academic re-

search and the first commercial introduction of innovations is about 7

years and tends to be longer for large firms than for small ones.

4.1.3 Cluster three: Strategic Alliances for Business Innovation

This cluster includes authors who focus on business innovation

strategy and alliances with the institutions in which this innovation

occurs (Table 4).

Figure 1. Search protocol.
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This cluster includes authors who focus on business innovation

strategy and alliances with the institutions in which this innovation

occurs.

The alliances for business innovation have some determinants

related to the research cooperation between firms and public re-

search entities. According to Fontana et al. (2006), there are two

main phenomena. First, the propensity to generate an agreement

with an academic partner depends on the ‘absolute size’ of the in-

dustrial partner. Secondly, the opening up of firms to the external

environment—measured by their willingness to sign on research

partners—significantly affects the development of R&D projects.

The acquisition of knowledge by sorting through publications and

getting involved in public policies positively affects the probability

of signing a contract with a public research entity but not the num-

ber of R&D projects developed.

For Cohen and Levinthal (1989), R&D not only generates new

information but also increases companies’ ability to assimilate and

exploit existing information. The cited authors suggest that the rec-

ognition of this second role of R&D indicates that the ease and type

of learning within companies affects both R&D spending and condi-

tions the likelihood and conditions of research. Contrary to the

usual findings on this relationship, intra-industry spillovers can en-

courage industries’ R&D investment. Even though R&D obviously

manages innovation, R&D also develops companies’ ability to iden-

tify, assimilate, and exploit surrounding knowledge, that is, the

learning or absorption capacity of firms.

Management strategies related to the decision to integrate innov-

ation and collaboration are a particularly important factor. Teece

(1986) reveals that, when innovation is easy to imitate, profits can be

transferred to the owners of certain complementary assets rather

than to the inventors. This is due to the need, in some cases, for in-

novative companies to establish a prior position in these complemen-

tary assets. The same phenomenon happens with companies and

their innovative products that are not yet positioned in the market.

Santoro and Chakrabarti’s (2002) multi-method field study

indicated that larger, more mechanistic firms, especially those in

resource-intensive industries, use knowledge transfer and research–

support relationships to build competencies in non-essential technol-

ogy areas. In contrast, smaller, more organic enterprises—particu-

larly those in highly technological industries—are more focused on

solving problems in key technological areas through technology

transfer and cooperative research relationships.

Laursen and Salter (2004), in turn, examined the factors influ-

encing businesses’ demand for university research and the ways they

extract innovative activities. The cited authors’ results suggest that

companies that adopt ‘open’ research strategies and invest in R&D

are more likely to cooperate with universities and to achieve satis-

factory results.

4.2.4 Cluster four: Universities in Cooperation with Industry

This cluster involves authors who have focused on the relationship

between university and industry. In particular, these articles discuss

the types of cooperation present in academic entrepreneurship, that

is, entrepreneurial universities and their cooperation mechanisms

(see Table 5).

Etzkowitz and Leydesdorff (2000) explain innovation and uni-

versity–industry links using the triple helix model. There are at least

two major trends that affect the future role of entrepreneurial uni-

versities. The first is a shift to an increasing dependence of econo-

mies on the production of knowledge and attempts to identify andT
a
b

le
1
.
T

o
p

te
n

m
o

st
ci

te
d

a
rt

ic
le

s.

A
rt

ic
le

A
u
th

o
r/

y
ea

r
Jo

u
rn

a
l

T
o
ta

l
ci

ta
ti

o
n
s

M
et

h
o
d
o
lo

g
y

‘T
h
e

F
u
tu

re
o
f

th
e

U
n
iv

er
si

ty
a
n
d

th
e

U
n
iv

er
si

ty
o
f

th
e

F
u
tu

re
:

E
v
o
lu

ti
o
n

o
f

Iv
o
ry

T
o
w

er
to

E
n
tr

ep
re

n
eu

ri
a
l
P
a
ra

d
ig

m
’

E
tz

k
o
w

it
z

et
a
l.

2
0
0
0

R
es

ea
rc

h
P

o
li
cy

4
6
1

M
ix

ed

‘S
ea

rc
h
in

g
H

ig
h

a
n
d

L
o
w

:
W

h
a
t

T
y
p
es

o
f

F
ir

m
s

U
se

U
n
iv

er
si

ti
es

a
s

a
S
o
u
rc

e
o
f

In
n
o
v
a
ti

o
n
?’

L
a
u
rs

en
a
n
d

S
a
lt

er
2
0
0
4

R
es

ea
rc

h
P

o
li
cy

2
5
9

Q
u
a
li
ta

ti
v
e

‘U
n
iv

er
si

ty
-I

n
d
u
st

ry
R

el
a
ti

o
n
sh

ip
s

a
n
d

O
p
en

In
n
o
v
a
ti

o
n
:
T

o
w

a
rd

s

a
R

es
ea

rc
h

A
g
en

d
a
’

P
er

k
m

a
n
n

a
n
d

W
a
ls

h
2
0
0
7

In
te

rn
at

io
n
al

Jo
u
rn

al
o
f

M
an

ag
em

en
t

R
ev

ie
w

s

2
3
0

Q
u
a
n
ti

ta
ti

v
e

‘R
&

D
C

o
o
p
er

a
ti

o
n

B
et

w
ee

n
F
ir

m
s

a
n
d

U
n
iv

er
si

ti
es

:
S
o
m

e

E
m

p
ir

ic
a
l
E

v
id

en
ce

fr
o
m

B
el

g
ia

n
M

a
n
u
fa

ct
u
ri

n
g
’

V
eu

g
el

er
s

a
n
d

C
a
ss

im
a
n

2
0
0
5

In
te

rn
at

io
n
al

Jo
u
rn

al
o
f

In
d
u
st

ri
al

O
rg

an
is

at
io

n

1
5
1

M
ix

ed

‘F
ir

m
S
iz

e
a
n
d

T
ec

h
n
o
lo

g
y

C
en

tr
a
li
ty

in
In

d
u
st

ry
-U

n
iv

er
si

ty

In
te

ra
ct

io
n
s’

S
a
n
to

ro
a
n
d

C
h
a
k
ra

b
a
rt

i
2
0
0
2

R
es

ea
rc

h
P

o
li
cy

1
4
6

Q
u
a
n
ti

ta
ti

v
e

‘S
el

li
n
g

U
n
iv

er
si

ty
T

ec
h
n
o
lo

g
y
:
P
a
tt

er
n
s

fr
o
m

M
IT

’
S
h
a
n
e

2
0
0
2

M
an

ag
em

en
t

Sc
ie

n
ce

1
4
0

Q
u
a
n
ti

ta
ti

v
e

‘U
n
iv

er
si

ty
-t

o
-I

n
d
u
st

ry
K

n
o
w

le
d
g
e

T
ra

n
sf

er
:
L

it
er

a
tu

re
R

ev
ie

w

a
n
d

U
n
a
n
sw

er
ed

Q
u
es

ti
o
n
s’

A
g
ra

w
a
l
2
0
0
1

In
te

rn
at

io
n
al

Jo
u
rn

al
o
f

M
an

ag
em

en
t

R
ev

ie
w

s

1
3
1

Q
u
a
li
ta

ti
v
e

‘E
n
g
a
g
in

g
th

e
In

v
en

to
r:

E
x
p
lo

ri
n
g

L
ic

en
si

n
g

S
tr

a
te

g
ie

s
fo

r

U
n
iv

er
si

ty
In

v
en

ti
o
n
s

a
n
d

th
e

R
o
le

o
f

L
a
te

n
t

K
n
o
w

le
d
g
e’

A
g
ra

w
a
l
2
0
0
6

St
ra

te
gi

c
M

an
ag

em
en

t
Jo

u
rn

al
1
0
2

Q
u
a
li
ta

ti
v
e

‘T
h
e

G
o
v
er

n
a
n
ce

o
f

U
n
iv

er
si

ty
K

n
o
w

le
d
g
e

T
ra

n
sf

er
:
A

C
ri

ti
ca

l

R
ev

ie
w

o
f

th
e

L
it

er
a
tu

re
’

G
eu

n
a

a
n
d

M
u
sc

io
2
0
0
9

M
in

er
va

1
0
0

Q
u
a
n
ti

ta
ti

v
e

‘F
is

h
in

g
U

p
st

re
a
m

:
F
ir

m
In

n
o
v
a
ti

o
n

S
tr

a
te

g
y

a
n
d

U
n
iv

er
si

ty

R
es

ea
rc

h
A

ll
ia

n
ce

s’

B
er

co
v
it

z
a
n
d

F
el

d
m

a
n

2
0
0
7

R
es

ea
rc

h
P

o
li
cy

9
3

Q
u
a
n
ti

ta
ti

v
e

712 Science and Public Policy, 2018, Vol. 45, No. 5

D
ow

nloaded from
 https://academ

ic.oup.com
/spp/article-abstract/45/5/708/4829714 by B-O

n C
onsortium

 Portugal user on 16 N
ovem

ber 2018



Figure 3. Clusters network.

Table 2. Top five authors of Absorption Capacity, Knowledge and Competitiveness cluster.

Authors Article Journal Objective Keyword

Cohen and

Levinthal

1990

‘Absorptive Capacity: A New

Perspective on Learning and

Innovation’

Administrative

Science

Quarterly

Study the ability of companies to

recognise the value of external

information, as well as to as-

similate and apply it for busi-

ness purposes, as this is critical

to their innovation capabilities

Absorption capacity,

innovation

Bruneel et al.

2010

‘Investigating the Factors that

Diminish the Barriers to

University–Industry

Collaboration’

Research Policy Discover what are the barriers to

university–industry cooper-

ation and ways to overcome

these challenges

University–industry col-

laboration, barriers to

collaboration, inter-or-

ganisational trust

George et al.

2002

‘The Effects of Business–

University Alliances on

Innovative Output and

Financial Performance: A

Study of Publicly Traded

Biotechnology Companies’

Journal of

Business

Venturing

Examine the potential effects of

links to universities on the in-

novation and performance of

biotechnology companies

University-business

cooperation and

alliances, biotechnol-

ogy, innovation,

knowledge

Dasgupta and

David 1994

‘Toward a New Economics of

Science’

Research Policy Study the formalisation of know-

ledge and its role in R&D

activities through various sour-

ces of this knowledge and the

dual private and public nature

of technological knowledge

R&D knowledge, capital,

technological

knowledge

Zahra and

George

2002

‘Absorptive Capacity: A Review,

Reconceptualisation, and

Extension’

Academy of

Management

Review

Review the literature on the topic

‘absorption capacity’

Absorption capacity,

competitive advantage,

competition, strategic

planning
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guide future trends in this production, as well as its implications for

society. The second is a shift from production economies to the

socio-economic processes of contemporary innovation systems, with

universities becoming part of a new knowledge infrastructure. In the

context of current knowledge-based innovation and the associated

role played by knowledge-based networks, the model of the univer-

sity centre as a vehicle for technology transfer has become organisa-

tionally and institutionally more complex. Universities now serve as

a channel through which the exchange and exploitation of

knowledge becomes more effective.

University researchers are now more often involved in cooperation

with industries, such as scientific consultancy, contracted research

services, or joint research, with fewer patents or spin-offs being

registered. D’Este and Patel (2007) found that the individual

characteristics of researchers have a stronger impact than the charac-

teristics of their departments or universities. By paying more attention

to the wide range of knowledge transfer mechanisms—in addition to

patents and spin-offs—policy initiatives can contribute to building the

skills needed to integrate scientific research and its applications.

Organisations increasingly rely on external sources of innovation

through networked interorganisational relationships. For Perkmann

and Walsh (2007), the diffusion and characteristics of collaborative

relationships involves two main areas: (1) research processes and

correspondence between universities and companies and (2) the or-

ganisation and management of collaborative relationships.

The management of those collaborative relationships rely on

university TTOs. Siegel et al. (2003) suggest that TTO activities are

characterised by constant returns to the scale of the entity in which

Table 3. Top five authors of The Impact of Knowledge Spillovers on University–Industry Cooperation cluster.

Authors Article Journal Objective Keyword

Cohen et al. 2002 ‘Links and Impacts: The

Influence of Public Research

on Industrial R&D’

Management

Science

Study the influence of research done in

universities and public institutes and

research centres

R&D, innovation,

spillovers, start-ups

Meyer-Krahmer

and Schmoch

1998

‘Science-based Technologies:

University–Industry

Interactions in Four Fields’

Research Policy Identify the main forms of interactions

between industries and universities, the

advantages and shortcomings of these

interactions from the perspective of

researchers and the specific interests of

industries

Interaction, university–

company, researcher

patents searchers

Agrawal and

Henderson

2002

‘Putting Patents in Context:

Exploring Knowledge Transfer

from MIT’

Management

Science

Determine the representativeness of patents

in the transfer of knowledge

Patents, knowledge

transfer

Jaffe 1989 ‘Real Effects of Academic

Research’

The American

Economic

Review

Examine the contribution of spillovers in

business innovation

Spillovers, patents, uni-

versity research,

innovation

Mansfield 1991 ‘Academic Research and

Industrial Innovation’

Research Policy Find out to what extent technological innov-

ations in various industries have been

based on recent academic research, as

well as the time lags between investment

in recent research projects and the indus-

trial use of results

Technological innov-

ation, product, market

introduction

Table 4. Top five authors of Strategic Alliances for Business Innovation cluster.

Authors Article Journal Objective Keyword

Fontana et al.

2006

‘Factors Affecting University–Industry

R&D Projects: The Importance of

Searching, Screening and Signalling’

Research

Policy

Discover what are the determinants of

cooperation between public research

entities and companies

Public research organisa-

tions, university–com-

pany R&D, opening

Cohen and

Levinthal 1989

‘Innovation and Learning: The Two

Faces of R&D’

The Economic

Journal

Identify the basic sources of technological

knowledge utilised by firms: firms’ own

R&D, knowledge that originates with

competitors’ R&D spillover and know-

ledge that originates outside industries

Spillovers, knowledge,

R&D

Teece 1986 ‘Profiting from Technological Innovation:

Implications for Integration,

Collaboration, Licensing and Public

Policy’

Research

Policy

Examine the innovation strategies of compa-

nies and their market positioning

Strategy, innovation,

market, innovation

Santoro and

Chakrabarti

2002

‘Firm Size and Technology Centrality in

Industry-University Interactions’

Research

Policy

Establish how linking to university research

centres can benefit companies by provid-

ing alternatives that facilitate the advance-

ment of knowledge and new technologies

University–industry col-

laboration, technology

transfer, alliances

Laursen and

Salter 2004

‘Searching High and Low: What Types of

Firms Use Universities as a Source of

Innovation?’

Research

Policy

Study what factors influence businesses’

demand for university research

Industry innovation,

opening
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these activities are inserted and that environmental and institutional

factors explain part of the variation in performance. Productivity

can also depend on organisational practices. The most critical

organisational factors are teacher reward systems, TTOs’ compensa-

tion and personnel practices and cultural barriers between univer-

sities and companies.

Rothaermel et al. (2007) conducted an exceptionally comprehen-

sive and detailed literature review of the research on university

entrepreneurship, which comprised 173 articles published in various

academic journals. Based on this review, the cited authors identified

four main lines of research that have emerged in this field of study:

(1) university business research, (2) TTOs’ productivity, (3) creation

of new companies, and (4) environmental contexts including

innovation networks.

5. Final thoughts and future agenda

In recent decades, the increased demand for innovation and know-

ledge has led to the reconfiguration of existing research scenarios in

order to promote innovative activities (Guerrero et al. 2016). This

trend has, in turn, been complemented by academic entrepreneur-

ship. Thus, an entrepreneurial economy creates environments in

which its members can exploit opportunities and knowledge to

promote entrepreneurial phenomena not envisioned previously

(Sam and van der Sijde 2014). Through their mission of cooperation

with the business community, universities are no longer considered

isolated islands of knowledge but, instead, institutions increasingly

involved with a number of external partners through business

activities (Zhang et al. 2016a). However, the growing literature on

cooperation between universities and industries finds that divergent

attitudes between these entities often create major obstacles to more

fruitful collaborations (Styhre and Lind 2010; Abreu et al. 2016).

From the present literature review and the clusters obtained from

the co-citations of the 294 documents in the sample, we concluded

that a strong connection exists between three clusters: Absorption

Capacity, Knowledge and Competitiveness in University–Industry

Relations; Impact of Knowledge Spillovers on University–Industry

Relations; and University–Industry Cooperation. The Strategic

Alliances for Business Innovation cluster distances itself in terms of

both number of authors and connectivity to the other clusters—

including co-citations. From these results, we can infer that one of

the areas in which much research still needs to be conducted is strat-

egies for innovation. Collaboration between industries and univer-

sities faces significant challenges. While universities are driven

primarily to create new knowledge and education programmes,

private firms focus on acquiring knowledge that can become a

competitive advantage (Dasgupta and David 1994). Nonetheless,

universities have become increasingly proactive in collaborating with

industries, seeking to create valuable intellectual property to promote

technology transfer. Therefore, university–industry interactions are

being more frequently subjected to measures and management, which

has led to more formal contractual exchanges based on codified rules

and regulations (Bruneel et al. 2010; Mok 2015).

This brings up the question underlying the present literature re-

view: do university–industry relations constitute an innovation strat-

egy or a research strategy? This review revealed that a mutual

strategy exists in university–industry cooperation. However, the

literature still shows a gap in regard to this topic. The question

remains unanswered of whether this strategy is effective for all

stakeholders in this process. The studies that focus on the univer-

sities’ perspective are few, and the research is based mainly on the

type of existing cooperation (Siegel et al. 2003a, 2003b; Perkmann

et al. 2013; Urbano and Guerrero 2013).

Another gap appears in what is known about the collaboration

between universities and the business community of less developed

or peripheral regions. It is also unclear what universities’ strategies

are in their cooperation with these business communities. Other

questions that need to be answered are what the mechanisms of co-

operation are and what the outputs of knowledge transfer are to

companies in these regions. Thus, the present review revealed several

gaps in the subject under study.

This study, as all research does, has its limitations, including

those arising from the choice of keywords and the use of only one

database. Nonetheless, the present literature review clearly high-

lights the need for a greater conceptualisation and development of

Table 5. Top five authors of university–industry cooperation cluster.

Authors Article Journal Objective Keyword

Etzkowitz and

Leydesdorff

2000

‘The Dynamics of Innovation: from

National Systems and “Mode2” to a

Triple Helix of University-Industry–

Government Relations’

Research Policy Examine innovation and univer-

sity–industry links according

to the triple helix model

Triple helix, university–

industry, cooperation

D’Este and Patel

2007

‘University–Industry Linkages in the UK:

What Are the Factors Underlying the

Variety of Interactions with Industry?’

Research Policy Identify the types of cooperation

between universities and busi-

nesses and the role of re-

searchers in these

University–industry co-

operation, researcher,

scientific advice,

development contracts

Perkmann and

Walsh 2007

‘University–Industry Relationships and

Open Innovation: Towards a Research

Agenda’

International

Journal of

Management

Reviews

Study external sources of innov-

ation and intergovernmental

relations

Inter-organisational rela-

tions, external innov-

ation, open innovation

Siegel et al. 2003b ‘Assessing the Impact of Organizational

Practices on the Productivity of University

Technology Transfer Offices: An

Exploratory Study’

Research Policy Assess the activities and licensing

of TTOs

TTO, licensing

Rothaermel et al.

2007

‘University Entrepreneurship: A Taxonomy

of the Literature’

Industrial and

Corporate

Change

Review the literature on univer-

sity entrepreneurship

University entrepreneur-

ship, TTO, networks

of innovation
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the research on areas associated with cooperation between

universities and industries.

Thus, with regard to a future research agenda, studies are needed

that explore intermediaries, mechanisms, and platforms that can

help balance power relations in the context of open innovation

within a quadruple helix framework. This will facilitate the transfer

of knowledge and ensure its commercialisation is a success (Miller

et al. 2016). Future research could focus on the inverse relationship

between universities and the surrounding society, which may more

accurately capture the economic and social impacts of entrepreneur-

ial universities’ activities. Furthermore, researchers need to explore

the spillover effect by regions and the indirect effect on this of the

global economic crisis (Guerrero et al. 2015). Future studies must

also analyse not only how economic growth is influenced by the

extent of entrepreneurial universities’ activities but also how these

activities are influenced by economic growth (Audretsch and

Keilbach 2008). All universities cannot be expected to act similarly

in relation to cooperation with industries and, thus, to contribute in

the same way to economic development. Cooperation between aca-

demia and industries depends on the types and structures of the

knowledge-exchange processes in which these entities are involved.

This, in turn, can facilitate and hinder the use of university

knowledge as a competitive asset that encourages the economic

growth of competitive and non-competitive regions.

Future studies of entrepreneurial universities and their role in new

social and economic landscapes should pay attention to the influence of

the characteristics of the regions in which these institutions are located.

Researchers need to examine local economic and social contexts to gain

a better understanding of the impact and potential of universities

(Zhang et al. 2016b). As far as strategic alliances for innovation are

concerned, one area of interest would be to analyse more closely how

collaborative links develop initially, so future research could focus on

the process of partner selection and the way these innovation partner-

ships function. Finally, a further focus might be the types of interactions

that occur within these partnerships (Bruneel et al. 2010; Freitas et al.

2013a; Johnston and Huggins 2016).

6. Conclusions

The monetary and social effects of these cooperations are missing on

research studies, for instance (Gür et al. 2016; Husgafvel et al.

2017). There is also a need for more studies that examines the exter-

nal factors that influences the entrepreneurial universities, as for in-

stance the internal, regional, or national facilitating policies (Chang

et al. 2016). In Europe, for instance, there is an enormous lack of

empirical studies concerning the effects of the new Research

Innovations Strategy, imposed by the European Commission

(Cunningham and Link 2015).

In conclusion, despite the numerous studies on university–indus-

try cooperation, there is still a wide range of studies that need to be

carried out in order to raise awareness of the upstream and down-

stream aspects of this cooperation.
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