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Abstract
The literature on university–industry relations suggests the need for greater clarifi-
cation and deeper systematization of the University–Industry cooperation process. 
This study aims, using a systematic review of the literature to deepen the Univer-
sity–Industry state of the art and identify the main research trends. ISI’s Web of 
Science was the database used, and a Bibliographic Coupling bibliometric analysis 
was performed. Based on the outcomes of the literature review, we could identify 
four clusters: (1) motivations and barriers to cooperation, (2) determinant factors, 
(3) government measures, and (4) Intersector technological cooperation. This arti-
cle reveals that industries are willing and motivated to engage in cooperation agree-
ments with universities due to knowledge and technology transfer, however, some 
barriers will have to be overcome. Based on the existing literature, an agenda for 
further research was laid out.

Keywords University–industry · Cooperation · Systematic literature review · 
Knowledge transfer

JEL Classification L1 · L2 · M1 · M2 · O3

1 Introduction

In a global age and of knowledge-based economies, companies are forced to engage 
in partnerships to expand their horizons and thus achieve the knowledge they need 
to innovate (Gallego et al. 2013; Fernández-López et al. 2019).
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The extensive use of the terms cooperation and networking is due to fashion, 
but also reflects a recognition that technological innovations are less and less the 
outcome of individual efforts (Fischer and Varga 2002). If companies give due 
credit to cooperation and information provided publicly by universities, they tend 
to be more able to increase the productivity of their innovation activities (Badillo 
and Moreno 2016).

The use of spillover knowledge will result in positive outcomes and should 
be seen as a key-factor in cooperation agreements (Veugelers and Cassiman 
2005; Szücs 2018) whether we are talking about outgoing or incoming spillovers. 
Incoming spillovers are external knowledge flows that a firm can capture, and 
their information source is public, whereas outgoing spillovers refer to the com-
pany’s ability to control knowledge flowing across its limits (Badillo et al. 2017).

The companies’ intensity in developing internal R&D activities, lead to a 
greater propensity for cooperation. Thus, well-structured companies developed 
in R&D become possible cooperation partners (Gallego et al. 2013; Fernández-
López et al. 2019).

Companies seeking cooperation liaisons that will allow them to exploit exter-
nal sources of knowledge want to intend to exploit various synergies such as costs, 
capital alliances (Fageda et  al. 2019), the development of platforms or product 
components (Bourreau et al. 2016), access to the latest technological knowledge 
or new markets, to benefit from economies of scale in joint R&D and/or pro-
duction, to share risks (Fischer and Varga 2002) and to achieve greater levels of 
both product and process innovation (Stejskal et al. 2016), the creation of R&D 
projects and other projects involving consulting and technical assistance, the dif-
fusion of technology, and the promotion of international cooperation (Badillo 
et al. 2017), or to patent counting and R&D innovation (Szücs 2018). To absorb 
the external knowledge offered by other agents, firms need an internal knowledge 
base and develop internal R&D (Veugelers and Cassiman 2005).

Cooperation can involve different types of partners, namely customers, suppli-
ers, competitors, other firms that belong to the same company group, universities, 
and research institutes. This diversity can be particularly beneficial since the dif-
ferent firms will be able to acquire complementary knowledge or skills (Iamma-
rino et al. 2012; Badillo and Moreno 2016).

Lhuillery and Pfister (2009) divide cooperation partners into three groups: 
competitors, public research organizations, and foreign partners. Cooperation 
with universities should not be analysed in isolation from the overall innovation 
strategy of the firm, instead, it should be perceived as a complementary com-
ponent of its internal R&D development capacity and of its search for public 
information that will increase its ability to obtain and absorb external knowledge 
(Veugelers and Cassiman 2005). Another form of cooperation that combines 
R&D and intersector technologies is the so-called Intersector Technology Coop-
eration (ITC), which is established, especially between industry and university 
and R&D laboratories (Geisler 2001). This cooperation is a complex phenom-
enon whose success depends on a combined effect of individual and organiza-
tional variables in both parties involved (Geisler and Turchetti 2015). The selec-
tion of the right partners by considering external environment can bring success 
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to focal firms in R&D cooperation (Seo et al. 2017). According to Veugelers and 
Cassiman (2005) collaboration between a firm and research institutions or uni-
versities involves less sensitive matters as compared to the more commercially 
content when cooperating with a fortiori competitor because information can be 
more easily shared.

Those who can manage or oversee the cooperation process are challenged with 
the task of understanding how the whole cooperation phenomenon works and of 
maximizing the results achieved from the investment (Galan-Muros and Davey 
2019). According to Chen et  al. (2016), there are many forms of cooperation 
between University–Industry (U–I), namely direct contact between U–I, govern-
ment-led cooperation initiatives, or even R&D transfer through social institutions 
and university cooperation platforms.

Despite the growing cooperation between U–I, this interaction has not yet reached 
its true potential. It is then necessary to introduce resources, for example through 
different incentives provided by governments that will help overcome the barriers 
that still hamper such relationship (Alves et al. 2015).

U–I cooperation has attracted the attention of the governments countries because 
it enables economic development (Chen et  al. 2016), and the development of a 
wide range of organizations (Fischer and Varga 2002). Although many are skepti-
cal when they look at the role played by governments, truth is they play a key role 
in U–I cooperation, namely when they are asked to fund R&D projects (Suh et al. 
20192016) or to encourage and implement sharing of ideas (like the intellectual 
property protection mechanism) among the different innovation actors (firms, sup-
pliers, universities, competitors) (Seo et al. 2017). The government policies play a 
crucial role in promoting U–I collaboration, namely through public funds used to 
encourage research and private development (Badillo et al. 2017).

The Triple Helix cooperation, i.e. University–Industry–Government (U–I–G), 
is crucial for the firms’ economic progress and strategic superiority, as universities 
are not just the inventors of new technologies, but are also the suppliers of special-
ized and qualified employees and the mediators between economy and society (Chen 
et  al. 2016). Thus, there is a strong need for a government structure that will be 
capable of promoting the implementation of cooperation goals between U–I, solving 
problems and establishing clear rules for all stakeholders (Alves et al. 2015).

There is a vast literature on the topic cooperation U–I. Some studies have already 
carried out systematic literature review (SLR) focused on U–I Cooperation, such as 
Sjöö and Hellström (2019) that analysed the factors stimulating collaborative inno-
vation, Mendoza and Sanchez (2018) analyzed the relationship between models, 
agents and mechanisms as influencing factors in technology transfer or Mascarenhas 
et al. (2018) analyzed university entrepreneurship, and open innovation.

Mascarenhas et al. (2018), suggest the elaboration of studies that allow to increase 
the knowledge of the downstream and upstream aspects of U–I cooperation. Thus, 
this investigation intends to contribute to this literature GAP, making this systema-
tization through the use of bibliometric techniques. This SLR aims to illustrate the 
state-of-the-art and systematize the main research trends regarding U–I cooperation.

According to the objective of this study, the research question will be to analyze 
which are the main thematic areas related to U–I cooperation.
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A rigorous research protocol was followed to prepare this systematic review of 
the literature (Tranfield et al. 2003). The search for articles was carried out in the 
Web of Science database (Gasparyan et al. 2013a, b). The defined research proto-
col led to the inclusion of 64 articles in the investigation, which were subsequently 
submitted to a bibliometric analysis—bibliographic coupling to obtain a similarity 
relationship between the articles grouping them by clusters.

The results allowed us to identify four different clusters: (1) motivations and bar-
riers to cooperation, (2) determinant factors, (3) government measures and (4) inter-
sector technology cooperation.

Not only will this review of the U–I cooperation enrich the existing literature, but 
the framework it puts forward will also contribute to a deeper perception of the U–I 
cooperation process. The article also presents a research agenda.

The article is organized as follows. Section 2 describes the methodology used and 
the database used in the research study. Section 3 presents the outcomes. Section 4 
stresses the future lines of research and, finally, Sect. 5 presents the conclusions of 
the research study.

2  Methodology

This study was based on a SLR of the literature where it is intended to organize, 
evaluate and synthesize literature, identifying patterns, trends and gaps in future 
research (Tranfield et al. 2003a, b; Gough et al. 2012), based on the topic was coop-
eration between universities and industry. According to Tranfield et al. (2003) SLR 
should be developed based on a rigorous research protocol for minimizing the bias.

In order to achieve the proposed objectives, this study was based on a biblio-
metric analysis. The research conducted used the 1.6.13 version of the VOSviewer 
software to draw up and present bibliometric maps and to identify clusters and their 
references. It was used the bibliographic coupling of documents because it presents 
advantages over other methods, such as co-citation or direct citation, both in terms 
of precision and in the grouping of articles (Boyack and Klavans 2010). The biblio-
graphic coupling of documents method uses citation analysis to establish a similar-
ity relationship between documents. Thus, the more references they cite, the more 
common the technical background on which they are based (Kessler 1963).

The research was based on the collection of articles using the Web of Science 
database and no time restrictions were set. This database was chosen due to its pres-
tige, relevance and coverage (Gasparyan et al. 2013a, b) that ensures the quality and 
diversity of the articles used.

In the first research procedure carried out, the words university, industry and 
cooperation were used as search topic and 1930 articles were found. However, as 
the objective of this article is to understand how the cooperation between these two 
main actors takes place, what influences it and the results of that cooperation, the 
research was narrowed using the words "university" AND "industry" in topic and 
the word "cooperation" in title. The search conducted found 534 articles. We fur-
ther limited the search to articles, published within the research area of Business 
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Economics and written in English. The application of these filters led to a reduction 
from 534 articles to 71.

Finally, these 71 articles were submitted to the VOSviewer software where we 
started by “create a map based on bibliographic data”, with the articles collected 
from the WoS database. After, we select “bibliographic coupling” and without 
a “minimum number of citations of a document” and “4” as “minimum of cluster 
size”. The application of the software allowed the identification of four clusters, 
leaving only 52 articles. The research was conducted on December 2020.

The research protocol is presented in Fig. 1 and Table 1 presented the criteria for 
inclusion and exclusion used in this study.

3  Results

3.1  Descriptive results

Figure 2 shows the evolution of publications and citations of the 71 articles obtained 
for analysis from 1991 to 2020. The number of citations has evolved over the years 
and peaked in 2019, with 244 citations. As far as the total number of articles is con-
cerned, the peak was reached in 2016.

STEP 1 

Search on Web of Science
Database 

Keywords:  
Topic | Abstract | Keywords:  
University AND  
Topic | Abstract | Keywords:  
Industry AND 
Title 
Coopera�on 
Data Range: All years STEP 2 

Result 
534 Ar�cles 

Refined by: 

Language: English 

Type of Document: Ar�cles 

Research Area: Business Economics STEP 3 

Result 
71 Ar�cles 

VOSviewer 1.6.13

Bibliographic Coupling full coun�ng of Documents 

Minimum number of cita�ons of a document: 0 

Minimum cluster size: 4 

Accept largest set of connected items: 52 

Result 

52 Ar�cles | 4 Clusters 

Fig. 1  Research protocol
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14 of the 71 articles obtained in the survey (19.72%) had never been cited and 
42 of them (59.15%) had less than 10 citations. The most cited article explores the 
characteristics of the companies that are more conducive to cooperation with univer-
sities (Veugelers and Cassiman 2005).

Analyzing the Fig. 2, it is still possible to verify that in the years 2007, 2008 and 
2014, although there were no publications, citations appear. This fact is explained 
due to a possible gap between the year in which the articles are cited and the year in 
which they are actually published.

The 71 articles were published in 36 different journals. Table 2 shows the top of 
the 15 articles with most citations.

Table  3 shows the ten most cited articles. Analyzing Table  1, it is possible to 
verify that seven of the ten most cited articles are published in the two journals with 

Table 1  Criteria for inclusion and exclusion of publications in the SLR

Criteria for inclusion Criteria for exclusion

Published in the period: December 2020 In Web Of Science database 
search were excluded proceed-
ings paper, editorial material, 
book review, early access, 
meeting abstract, review, letter 
and note

Presence on Web of Science database

Included in Business Economics areas The VOSviewer software Bib-
liographic Coupling with full 
counting of documents analysis 
was performed with 0 citations 
of a document and considering 
a minimum cluster size of 4 
authors

Articles published in English
Referring explicitly to Cooperation in the title
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Fig. 2  Evolution of the number of publications and citations
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the most publications (see Fig. 3). On the other hand, it is also possible to see that 
most articles, about seven, follow a quantitative methodology, which demonstrates 
the need to understand and explain a certain phenomenon (Sánchez-Algarra and 
Anguera 2013), in this specific case the U–I cooperation.

To identify different trends guiding the literature on U–I cooperation, this 
research was divided into clusters, based on a bibliographic coupling analysis. 52 
articles made it to the final stage. That way, four clusters (see Fig. 3—VOSviewer 
image) were obtained as a result of the analysis of the 71 articles. Those clusters are 
(1) motivations and barriers to U–I cooperation, (2) determinant factors, (3) govern-
ment measures, (4) intersector technological cooperation.

3.2  Content results

3.2.1  Cluster 1: Motivations and barriers to cooperation

Table  4 presents the articles that are included in cluster 1 that deal with motiva-
tions and barriers one may have to face during the implementation of a cooperation 
process.

Social network analysis allows us to perceive how network members can influ-
ence each other through information exchange and the use of other resources. Since 
U–I cooperation is of great importance to global economic competitiveness, it is 
crucial to understand how these relations are established within a network context, 
more specifically in R&D, allowing the recognition of preferential relations between 

Table 2  The 15 of journals with most citations

Name of journal Number 
of cita-
tions

Research Policy 582
Technovation 119
International Journal of Technology Management 116
Journal of Technology Transfer 86
R D Management 76
Journal Engineering and Technology Management 50
E & M Ekonomie a Management 24
Technology Analysis Strategic Management 18
Entrepreneurship and Sustainability Issues 9
SRA Journal of the Society of Research Administrators 9
Economics of Innovation and New Technology 7
Science and Public Policy 7
European Journal of Management and Business Economics 5
European Journal of Innovation Management 3
Journal of the Knowledge Economy 2
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U–I and the asymmetries that are generated within R&D networks (Pinheiro et al. 
2015).

It is extremely important to obtain a deeper knowledge about the motivations that 
drive university to cooperate with industry and industry to cooperate with univer-
sity (López-Martínez et al. 1994; Franco and Haase 2015; Galán-Muros and Plewa 
2016). This cooperation allows the transfer of knowledge and technology (Franco 
and Haase 2015; Galán-Muros and Plewa 2016; Teixeira et  al. 2019), which are 
considered essential and being conducive to greater innovation and also to a better 
financial performance (Teixeira et al. 2019).

Knowledge transfer projects and U–I cooperation have become increasingly 
important in today’s society. Therefore, both parties should be actively involved in 
the analysis of the process and the objectives of such cooperation projects should 
be clear. To further promote and facilitate the cooperation process, partners can use 
continuous monitoring of the objectives and analyze the feedback received regard-
ing the same (Branten and Purju 2015). The transfer of material and scientific data is 
fundamental for knowledge creation and is being increasingly controlled by the use 
of Material Transfer Agreements (MTA). That way, each contract is adapted to the 
parties involved (Schaeffer 2019).

Understanding which factors may drive or inhibit U–I cooperation is fundamen-
tal (Galán-Muros and Plewa 2016; Ramos-Vielba et  al. 2016). Hence the need to 
understand the nature of those cooperation activities, because drivers will seem-
ingly affect all the activities developed but barriers won’t have the same effect on 
all activities (Galán-Muros and Plewa 2016). Only the joint effort of researchers 
and professionals will allow everyone involved to achieve their goals, while tak-
ing into account the related political measures that must be taken (Orazbayeva et al. 
2019). For companies, U–I cooperation can offer specialized skills in the commer-
cialization of their products and services (Rampersad 2015), and allows the use of 
research infrastructure is one of the most logical and apparent usages of universities’ 
resources and is widely considered as important as basic R&D for innovation (Deák 
and Szabó 2016). For universities, and since alumni and employers play an impor-
tant role, it will be crucial for them to get involved in cooperation processes, namely 
through WIL program—Work-Integrated Learning (Rampersad 2015). For universi-
ties, the reasons for cooperation are linked to the fact that cooperation is vital for 
their research, that this strategy will help them fulfil a strategic mission that involves 
cooperation with their surroundings and because it represents a way of obtaining 
additional financial resources (Franco and Haase 2015), the type of partner organi-
zation involved, a situation that may act as an inducement to develop partnerships 
with government agencies, and the search for new opportunities to apply acquired 
knowledge, that will primarily motivate partnerships with business firms (Ramos-
Vielba et al. 2016) and the commercialization of products and services (Rampersad 
2015).

There are several motivations that lead to better U–I cooperation, such as the age 
of entrepreneurs, the location of companies in urban areas (Teixeira et al. 2019), the 
size of the company and the proximity of SMEs to their customers (Cristo-Andrade 
and Franco 2019).
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Lilles et  al. (2020) identified three independent dimensions that describe the 
potential of the regions to support U–I cooperation, namely the supportive role of 
the public sector, the supportive role of the private sector and the supporting role of 
universities, with the regions having a very heterogeneous character as to the abil-
ity to support U–I cooperation. In low-innovative region, the sectoral effect on U–I 
cooperation has different implications when compared to highly innovative regions 
(Parmentola et al. 2020). In developed countries, much of the R&D work is carried 
out in universities, as they are responsible for most of the research conducted (Deák 
and Szabó 2016).

However, it is also crucial to understand the kind of barriers that exist in coopera-
tion agreements. The cultural differences, government policies, the ideology of the 
individuals involved in partnerships (López-Martínez et al. 1994), bureaucracy, the 
legal framework and the lack of organizational support, the lack of accountability 
of researchers (Franco and Haase 2015), scientific risks (autonomy and credibility) 
(Ramos-Vielba et  al. 2016), socio-economic conditions, such as the prevalence of 
SMEs, the lack of tradition in science-based cooperation (Azagra-Caro et al. 2006) 
and the lack of mutual trust (Parmentola et al. 2020) are seen as barriers to coopera-
tion. According to Lopes and Lussuamo (2020) the lack of interorganizational trust 
and the low level of experience, the weak growth of the business fabric, the distance 
and/or geographic discontinuity of the university’s headquarters may also constitute 
one barriers to cooperation.

U–I cooperation is growing fast, and it takes place mainly in dynamic innova-
tion and entrepreneurship environments (Ranga et  al. 2016). It is well-known and 
accepted that the bilateral relationship between higher education institutions and 
business firms has contributed to economic development. However, it is still a frag-
mented and indistinct field of research (Galan-Muros and Davey 2019). Assuming 
that U–I cooperation is desirable, it should be backed by policy measures, always 
taking into consideration the regional context in which they will be implemented 
(Azagra-Caro et  al. 2006) because they have generated changes in attitude, new 
approaches to education, research and entrepreneurship and new opportunities for 
collaboration (Ranga et al. 2016).

According to Wong et al. (2018), it is important to perceive how the use of gov-
ernment research grants in technology can be more efficient and to evaluate how 
to use university-industry-research cooperation (U–I-R) to promote industrial inno-
vation (Galán-Muros and Plewa 2016).. Many regions do not appear to have suffi-
cient governmental support (Lilles et al. 2020). Thus, successful U–I-R cooperation 
requires the following factors: strengthening review methods for the mechanisms, 
relationships of rights and obligations, the need for regulation policies, and the plan-
ning in operations. Thus, both universities and governments will have to focus on 
cooperation, particularly through the implementation of joint policies, to remove 
any barriers that may hinder such process (Galán-Muros and Plewa 2016).
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3.2.2  Cluster 2: Determinant factors

Table 5 shows the articles which are part of cluster 2 that deals with determinant 
factors or in other words with the organization characteristics that influence the U–I 
cooperation process.

In recent years it has been possible to witness the growing importance of knowl-
edge transfer in a global economy framework. Hence the need to systematically pro-
mote cooperation between firms and other partners and to create working groups 
that will have a positive impact on the growth of said firms (Stejskal et al. 2016). 
When a firm decides to engage in R&D cooperation, it has to take into account the 
type of partner it wants to work with. It can be either with competitors (horizontal 
cooperation), suppliers and customers (vertical cooperation) or research institutions 
(institutional cooperation) and the sector to which the company belongs (production 
or services) (Badillo et al. 2017). The cooperation between groups of firms, custom-
ers and suppliers and with universities is linked to the acquisition of new technologi-
cal capabilities, like the introduction of new products or processes (Iammarino et al. 
2012). According to Choi and Choi (2020), vertical R&D cooperation has had a pos-
itive effect on the performance of the most technological service industries, espe-
cially on service and marketing performances. Horizontal R&D cooperation has a 
diversified effect on service industry innovation, as it depends on the type of cooper-
ation established. Industry and universities are two key players in the National Inno-
vation System. The collaboration between them allows scientific progress to spread 
more quickly, and this cooperation can happen with national or foreign universities 
(Rõigas et al. 2018). However, U–I cooperation is merely one of the activities that 
companies should develop (Veugelers and Cassiman 2005). Thus, the firms’ willing-
ness to interact and relate actively with external agents has become crucial since the 
firms’ innovative performance is based on their ability to establish a cooperation 
network with the scientific community that will include universities and other public 
research institutions (Gallego et  al. 2013). Bolli and Woerter (2013) analyzed the 
relationship between the existing competitive environment and R&D cooperation 
with universities, considering the quality competition, and competitors, considering 
price competition. R&D cooperation will happen if the company’s return increases, 
i.e. when benefits outpace cooperation cost. In this context, the return may be trig-
gered by the so-called synergy effect, since cooperation leads to an increase in inno-
vation productivity, and by the collusion effect, since cooperation may lead to an 
anti-competitive kind of behaviour.

According to Fernández-López et  al. (2019), several determinants can explain 
R&D cooperation and although many firms showed interest in cooperating with 
universities, only a small percentage ended up cooperating. Therefore, cooperation 
should be analyzed as a two-step process, the first of which involves the interest in 
cooperating and the second involves the final decision to cooperate.

Understanding the determinants of R&D that may influence cooperation is fun-
damental (Okamuro et al. 2011; Iammarino et al. 2012). Thus, studies carried out 
point out as determinants the institutional setting, the industrial structure and organi-
zation (size, belonging to a corporate group, degree of international openness) and 
the network relationships which are peculiar to each regional system (Iammarino 
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et al. 2012), sector of activity (Veugelers and Cassiman 2005; Rõigas et al. 2018; 
Roud and Vlasova 2020), the size of the firm (Veugelers and Cassiman 2005; Gal-
lego et al. 2013; Badillo et al. 2017; Rõigas et al. 2018; Roud and Vlasova 2020), 
spillovers, local, regional and national public funding (Stejskal et al. 2016; Badillo 
et al. 2017; Rõigas et al. 2018), the motivation for choosing to engage in R&D coop-
eration (Badillo et  al. 2017), innovation activities, internationalization, number of 
linkages (Rõigas et al. 2018). According to Milesi et al. (2017), cooperation strate-
gies are more likely to take place in a developing country and in dynamic and inten-
sive sectors where companies are market oriented.

Okamuro et al. (2011) conducted a study where they could analyze which specific 
characteristics such as those of the founder, of the company itself or the industry, 
may influence the choice of partners. Founder-specific characteristics such as edu-
cational background, prior innovation output and affiliation to academic associations 
will affect cooperation with universities or public research institutes, and founders’ 
work experience and previous innovation output will affect the companies’ coop-
eration with business partners. Concerning firm-specific characteristics evidence 
shows that those investing more in R&D tend to engage in R&D cooperation regard-
less of the type of partner, while independent firms are less likely to cooperate with 
universities.

Despite its unstable nature and the risks and failures that can arise from R&D 
cooperation, these resources can bring unintended success. Thus, high-tech focal 
firms, under a strong appropriability regime, will be more likely to cooperate with 
competitors and to increase the likelihood of their unintended innovation per-
formance. On the other hand, high-tech focal firms under a weak appropriability 
regime will be more likely to cooperate with users firms, customers and universi-
ties. Low-tech firms, under a strong appropriability regime, will favour cooperation 
with the customers and advisory organizations. For the low-tech companies under 
a weak appropriability regime, cooperation with competitors, government research 
institutes increases the likelihood of unintended innovation performance (Seo et al. 
2017).

As universities are considered important partners, companies that cooperate with 
them will show a more positive overall performance. Therefore, it will be necessary 
to adopt public policies that can support this cooperation (Stejskal et al. 2016; Roud 
and Vlasova 2020).

Governments have become increasingly interested in issues related with the effi-
ciency and effectiveness of public R&D funding, as they want to assess the outcome 
of public support, namely when the cooperation between industry and science is 
involved. According to Teirlinck and Spithoven (2012), when we focus on coopera-
tion, one has to take into account the R&D partner, i.e. if one is dealing with uni-
versities or public research centers, because funding by regional governments has a 
positive effect in the case of cooperation with public research centers. On the other 
hand, public funding granted by European Union programs did not exert an impact 
on the cooperation between industry and science, neither with universities nor with 
public research centers.
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3.2.3  Cluster 3: Government measures

Table 6 shows the articles that form cluster 3 and addresses the topic related to gov-
ernment action, namely the impact it may have on the cooperation process through 
the measures implemented, the support provided and the laws issued.

Companies, especially SMEs, they need to cooperate with external agents to 
improve their technological capabilities (Ran et  al. 2020). The innovation process 
is seen as a technical and social process because it involves the interaction between 
individuals both internally within the company and externally with other companies. 
The concept of networking in industry firms does not yet seem to be very popu-
lar and when it does exist, networking is essentially based on vertical cooperation 
with customers, suppliers and producer service providers, and there is no place for 
horizontal cooperation (Fischer and Varga 2002). The strength of inter-organiza-
tional cooperation may be responsible for the improved performance of the industry, 
because it makes possible the use of knowledge and technologies that have been 
generated by different organizations, namely subcontractors or suppliers, govern-
ment, universities, architects or engineers, customers and international collabora-
tions (Miozzo and Dewick 2004). U–I cooperation has proven to be an effective way 
to acquire the technological skills necessary to survive in a competitive context. To 
this end, the selection of partners is a fundamental key factor for the success of the 
cooperation (Ran et al. 2020). The participation of firms in publicly funded technol-
ogy development projects can convey great learning benefits (Mowery 1998).

Since inter-organizational relationships are of paramount importance for innova-
tion and competitiveness, governments will be responsible for taking the appropriate 
measures and for granting all the support this cooperation needs to develop effec-
tively (Miozzo and Dewick 2004).

Economists and business managers have long been interested in cooperation with 
scientific institutions, notably for their R&D results. According to Pippel and See-
feld (2015), cooperation can be established with two different types of scientific 
institutions, universities and governmental research institutes, and both partnerships 
have a positive effect on product innovation and the process innovation performance 
of firms. Robin and Schubert (2013) disagree stating that cooperation with public 
research increases product innovation but does not affect process innovation. U–I 
cooperation has gained increased attention because universities are expected to con-
tribute to the development of the economy, mainly with the creation of new busi-
nesses (Fujisue 1996). Thus, it is hoped that this cooperation will allow creating 
value and generating new knowledge (Alves et al. 2015). However, as far as policy 
implications are concerned, public–private cooperation should not be encouraged at 
all costs, as it may not benefit all forms of innovation (Robin and Schubert 2013). De 
Moraes Silva et al. (2018) analyzed the determinants of U–I cooperation by dividing 
them into two groups of distinct variables, the internal and the external character-
istics. As for the internal characteristics, they assessed the size of the firm, product 
innovation and process innovation. Moraes Silva et  al. (2020) also refer financial 
factors and knowledge as internal obstacles. As for the external characteristics, they 
assessed the market and government policies, such as economic risk, innovation cost 
and government funding (de Moraes Silva et al. 2018).
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Although governments have been struggling to encourage U–I cooperation, the 
fact is that this kind of collaboration is still quite weak (Merritt 2015). Mowery 
(1998) summarized the trends in the structure of the US national innovation sys-
tem and noted a decline in government R&D spending, a reduction in basic research 
funded by industry, some other policy-related changes like the introduction of pro-
grams that seek to strengthen U–I cooperation and the collaboration between labora-
tories and industry. According to Merritt (2015), because of this, university research 
has evolved according to the interests of scientists, also because of the weakness of 
the companies’ R&D. Since human capital is fundamental to such a process, larger 
companies have to be able to absorb the knowledge generated by universities. On the 
other hand, smaller companies face serious obstacles as they lack qualified engineers 
and technicians to invest in R&D. As such, governments, through their public poli-
cies, should encourage and support the hiring of skilled and qualified human capital.

The Triple Helix model, i.e., the U–I–G cooperation, is currently accepted as a 
significant determinant for innovation. It must be healthy and productive to maxi-
mize profits. The use of platforms is a solution to foster cooperation between high-
tech firms and universities. Thus, the number of cooperation projects is one of the 
factors that may influence economic performance. On the other hand, high-tech 
companies that select different cooperation models on the platform will have differ-
ent economic performances. To overcome the obstacles that may inhibit U–I coop-
eration, it is essential to maintain an effective communication system (Chen et al. 
2016).

Government support is essential to help overcome the perceived barriers by pro-
moting problem-solving policies and clear and precise rules so that the objectives 
set by both parties involved in cooperation (U–I) can be achieved (Alves et al. 2015), 
creating policies through support in academic industry R&D and the establishment 
of technology licensing offices (Fujisue 1996).

According to Vásquez-Urriago et al. (2016), the creation of Science and Technol-
ogy Parks was one of the most essential innovation policies initiatives. The loca-
tion of companies in these parks has a positive effect on innovation cooperation and 
the intangible benefits of said cooperation, mainly due to the higher diversity in the 
relationship. However, it is difficult to perceive whether or not the results obtained 
through such cooperation will be better.

However, the interaction between university and industry has not yet reached its 
peak (Alves et al. 2015).

3.2.4  Cluster 4: Intersector Technology Cooperation

Table 7 lists the articles that belong to cluster 4 that addresses the topic of U–I coop-
eration being based on intersector technology cooperation that may bring great ben-
efits through the transfer of knowledge and technology.

Intersector Technological Cooperation (ITC) can be an effective means to promote 
the firm competitiveness and has therefore gained increased public and academic 
interest. There are several myths involving ITC, more precisely myths associated 
with U–I cooperation, university-government cooperation and industry–government 
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cooperation, which are often used to oversimplify the causes that contribute to the 
success or failure of the cooperation (Geisler 1997). According to Geisler (2001) 
ITC is a phenomenon that has grown in recent years and is a complex process that 
varies according to the stage of the life cycle of cooperation. This author analyzed 
the factors affecting the creation and performance of cooperation between U–I and 
between industry and government laboratories, and for him the motivations and 
objectives of cooperation should be well-identified according to each of the stake-
holders. Cross-sector cooperation is feasible and may produce results that benefit all 
parties involved, but it is also a complex phenomenon since cooperation will only 
exist if all the participating parties are willing to (Geisler 1997).

While an external source of technology may appear attractive, due to the unique 
skills and capabilities it provides, this does not in itself ensure successful coopera-
tion (Geisler 2001). There has been an increase in U–I cooperation to achieve har-
monious development under the open innovation paradigm (Suh et al. 2019). It is 
then necessary for the government, through government funding or through other 
activities, to support R&D projects to promote performance during U–I cooperation 
(Kyung et  al. 2016; Suh et  al. 2019). On the other hand, legal and organizational 
barriers can pose difficulties both in terms of effective work and in cultural terms. 
Therefore, university and government policymakers will be expected to develop pro-
grams that will help enable such cooperation so that the desired outcomes can be 
achieved (Geisler 2001) namely by creating policies that suit reality and promote 
cross-sector cooperative technology efforts (Geisler 1997).

Szücs (2018) analyzed the impact that a large-scale R&D grant program could 
have on the innovation activities of the companies that had received said subsidies, 
more specifically concerning U–I cooperation. Therefore, the success of any R&D 
project will strongly depend on the number of participants and the actual funding 
received by companies. However, it is possible to distinguish between cooperation 
projects established with universities and research centres, because universities and 
their participants positively affect knowledge performance among project members. 
Research centers, on the other hand, do not have this impact.

For Geisler (2003) R&D cooperative efforts between U–I–G have been widely 
discussed and include cooperation between networks of government R&D/Technol-
ogy laboratories, industrial R&D laboratories and universities. Structural factors 
play a significant role in the decision of companies to engage in cooperation agree-
ments. The decisions by industrial enterprises to join, remain or terminate a coop-
eration partnership with universities are three different phenomena, influenced by 
different combinations of infrastructure dimensions. Thus, focusing on infrastruc-
ture is a way to assess the cooperation, whereas technology transfer may limit the 
assessment.
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4  Discussion and future lines of research

Cooperation between U–I is fundamental and has gained increased attention from 
governments, policymakers and researchers. However, the literature on U–I coop-
eration considers that if the two actors adopt different attitudes, this disparity may 
originate great obstacles and fruitless collaborations.

Figure 4 summarizes and interconnects the four clusters obtained and that address 
topic like motivations and barriers to cooperation, determinants that influence coop-
eration, government measures and finally Intersector Technology Cooperation.

The analysis of our model makes it possible for us to see that the cooperation pro-
cess can be influenced, positively or negatively, by several variables, that may have 
a greater or lesser impact on the process. Some of the variables that may influence 
cooperation positively or negatively are determinants, which are essentially associ-
ated to the characteristics of the company, the motivations and with the policies and 
measures that government should implement to foster cooperation. However, this 
process is also limited by barriers to cooperation and all the participating parties 
have to be aware of those perceived barriers to effectively minimize their impact. 
Those obstacles may be directly related to the firm and its characteristics or to the 
limitations imposed by the region where it is located or with which it intends to 
cooperate. On the other hand, it is also possible to talk about Intersector Technologi-
cal Cooperation, which is still an example of U–I cooperation but on a more tech-
nology-oriented basis. As outputs of U–I cooperation, we have to highlight product 
and/or process innovation, patent development, knowledge and technology transfer, 
spin-offs, royalties, R&D projects and product commercialization.

This study contributed to the literature by highlighting the most relevant thematic 
areas in U–I cooperation, analyzing and systematizing the main investigations car-
ried out in the area, thus allowing a deeper knowledge of the theme and the identifi-
cation of possible future lines of investigation. This SLR also presents contributions 
to the practice as this theme has generated great interest on the part of governments, 
policy makers, researchers, industry and the university, more specifically in order to 
assess which factors will favour and which will inhibit cooperation, as well as the 
outcomes of such cooperation.

From the literature reviewed, and based on the first cluster, and for cooperation 
to take place, some motivations must be identified and taken into account. However, 
most of the studies carried out in this area have a more theoretical basis, and a new 
quantitative approach is highly recommended for future research (Franco and Haase 
2015; Lopes and Lussuamo 2020), even in the most developing countries. Evidence 
shows that this kind of cooperation brings great advantages, but it is important to 
understand which obstacles and challenges must be overcome if we want to prevent 
cooperation failure. Barriers such as the size of the company (Azagra-Caro et  al. 
2006; Cristo-Andrade and Franco 2019), lack of tradition (Azagra-Caro et al. 2006), 
cultural differences (López-Martínez et al. 1994), bureaucracy, researchers’ account-
ability (Franco and Haase 2015) and scientific risks (Ramos-Vielba et al. 2016) were 
reported to be factors that may inhibit U–I cooperation.
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In the second line of research, it was possible to identify which R&D determi-
nants influence cooperation. The following aspects were mentioned: the sector of 
activity (Veugelers and Cassiman 2005), the size of the company (Fernández-López 
et al. 2019; Gallego et al. 2013; Rõigas et al. 2018; Szücs 2018; Veugelers and Cas-
siman 2005), R&D intensity (Lhuillery and Pfister 2009), the search for knowledge 
(Gallego et al. 2013), being part of a corporate group (Iammarino et al. 2012), inter-
national openness (Iammarino et  al. 2012; Rõigas et  al. 2018) and the founder’s 
characteristics (Nishimura and Okamuro 2011). Although many determinants have 
already been analyzed, further research should identify other determinants that can 
adequately explain the effect of cooperation as a complementary innovation strategy 
(Veugelers and Cassiman 2005).

Although previous studies have already stressed the importance of cooperation in 
various sectors of activity, it is of utmost importance to understand how cooperation 
has evolved over time. That way, future research will have to conduct studies involv-
ing companies from different sectors and countries to provide more comprehensive 
data and research should be conducted using longitudinal data (Badillo et al. 2017; 
Fernández-López et al. 2019; Gallego et al. 2013). On the other hand, future studies 
will need to refine the measurement of absorption capacity and calculate variables 
that take into account the time lag between entrances and exits for each specific ser-
vice area (Choi and Choi 2020).

Another result obtained from the review of the literature is that the success of 
a R&D project depends heavily on the number of participants. Thus, researchers 
should explore the nature of spillover repercussions and geographical proximity 
for R&D cooperation (Szücs 2018). One of the reasons for companies to engage 
in cooperation agreements with universities is that the collaboration between them 
allows scientific progress to be diffused more quickly and improves company perfor-
mance. It would then be interesting for future research to add company performance 
indicators to the model to study the relationship between companies’ success and 
their cooperation with universities (Rõigas et al. 2018).

However, since motivations and barriers depend on the type of partner organi-
zation involved, motivations may help overcome perceived barriers, increasing the 
likelihood of cooperation. This suggests that possible future investigations should 
analyze whether or not "cognitive proximity" between partners increases the likeli-
hood of motivations overcoming risk perceptions in cooperation decisions (Ramos-
Vielba et al. 2016).

The third line of research, highlighted by most of the literature, is related to gov-
ernment policies. It is a fact that if those policies are not focused on cooperation, 
they could represent a major obstacle to collaboration liaisons. Thus, future research 
should conduct international comparative studies to generalize the mediating effects 
of U–I cooperation performance and suggest how government funding in R&D 
should be directed (Stejskal et al. 2016; Suh et al. 2019; Zeng et al. 2010).

Another aspect to be mentioned is the inter-organizational relationships that is 
extremely important to innovation and competitiveness. That way, future studies 
should conduct international comparative research (on and off-site and at different 
sectoral boundaries) (Miozzo and Dewick 2004). Other future research based on 
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this topic should aim at identifying the causality between R&D cooperation with 
scientific institutions and firms’ innovation performance (Pippel and Seefeld 2015). 
On the other hand, future studies may resort to the application of the 4  W ques-
tions method, through a more developed logic and methodology (other than through 

Table 8  Suggestions for future lines of research

Cluster/topic Suggestions for future research

Motivations and barriers to cooperation To carry out studies on motivation in cooperation based on 
quantitative approaches

To analyze whether or not the "cognitive proximity" between 
partners increases the likelihood of motivation to overcome 
risk perceptions in cooperation decisions

To analyze the motivations of companies that lead to future 
cooperation based on an analysis according to the size of the 
company

Conducting quantitative studies on the identification of barriers 
that hinder U–I cooperation in developing countries

Determinant factors To identify other determinants that may adequately explain the 
effect of cooperation as a complementary innovation strategy

To carry out studies involving companies from different sectors 
and countries but using longitudinal data

To explore the nature of spillover effects and geographical 
proximity for R&D cooperation

To add company performance indicators to the model to study 
the relationship between the firms’ success and their coopera-
tion with universities

Need to refine the measurement of absorption capacity and 
calculate variables that take into account the time lag between 
entrances and exits for each specific service area

Government measures To carry out international comparative studies to generalize the 
mediating effects of U–I cooperation performance and sug-
gest how government funding in R&D should be directed

To design an international comparative analysis (on and off-site 
and at different sector boundaries) of inter-organizational 
relationships

To identify the causality relation between R&D cooperation 
with scientific institutions and firms’ innovation performance

To apply and test the 4 W methodology in other technology 
domains or import data from other countries around the world

Intersector Technology Cooperation To explore the commercialization phenomenon as a manifes-
tation of the intersection of variables in both cooperating 
sectors

To identify factors (barriers and facilitators) that are impacted 
by the infrastructure dimensions that will influence sustained 
performance

Analysis the commercialization oriented to market demand is 
necessary to reinforce professionalism

Explore the role of geographical proximity of participants in 
mediation gains from research subsidies
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manual technique), in other fields of technology or import data from other countries 
around the world (Ran et al. 2020).

The last line of research addresses Intersector Technology Cooperation, namely 
the cooperation established between universities, industry and government, which 
is seen as feasible, and may produce results that benefit all parties, but is also quite 
complex. Therefore, said cooperation will only persist as long as the parties involved 
are willing to. Future research should explore the role of geographical proximity of 
participants in mediation gains from research subsidies (Szücs 2018). On the other 
hand, future research should explore the phenomenon of commercialization as a 
manifestation of the intersection of variables in both cooperating sectors (Geisler 
and Turchetti 2015; Suh et  al. 2019). Another interesting future research analysis 
will address the identification of factors (barriers and facilitators) that are impacted 
by the infrastructure dimensions that will in turn influence sustained performance 
(Geisler 2003).

Table 8 summarizes the future lines of research for each of the clusters.

5  Conclusions

This article was based on a systematic review of the literature addressing U–I coop-
eration. Through a bibliometric analysis, 4 clusters were identified: (1) motivations 
and barriers to cooperation, (2) determinant factors, (3) government measures and 
(4) intersector technology cooperation.

It was established that U–I cooperation plays an increasingly important role, not 
only for cooperation partners themselves, but also for governments, policymakers, 
researchers, professionals, and that the success of any cooperation agreement will 
serve the best interest of all parties involved. Although the advantages of said coop-
eration are fully acknowledged, some barriers and obstacles can cause their failure. 
On the other hand, some determinants and motivations may generate successful 
cooperation liaisons. Thus, governments will play a crucial role in making coop-
eration possible and auspicious to all parties involved. A model has then been sug-
gested that will hopefully stand as a contribution for future research studies address-
ing the issue. However, the systematic review of the literature conducted makes it 
possible to realize the need for further studies covering the issue of U–I cooperation, 
as there is still so much to investigate. In order to contribute to the development of 
the literature on this topic, it would be interesting for future research to broaden 
the scope of the investigation, namely by including articles indexed to other data-
bases and applying other bibliometric techniques. Additionally, as evidenced in the 
research and in the developed conceptual model, the importance that the govern-
ment has when cooperating is known, however it would be interesting, since these 
three actors are inserted in a specific society, conducting studies, even comparative 
ones, that to allow analysis of what influence they have during cooperation—quad-
ruple helix.

This article, like all research studies, has its limitations that may open the way for 
new researches. One of its limitations is the fact that it used a single database to col-
lect the data. Besides, the selection process that guided the selection of the literature 
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involved some limitations, namely the choice of keywords (for example, broader 
research would have possible if we had used a keyword like “higher education”).
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