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Abstract: The aim of our study is to systematically review existing literature from the
past five years on university-industry collaboration, with a special emphasis on their
relation to innovation. We conducted a literature review with a systematic approach
with the involvement of 29 studies from European countries, published between 2016
and 2020. Our results have revealed a rather homogeneous pattern of research studies
focusing on university-industry collaboration in European countries.
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1 Introduction

Asthe role of higher education isin a constant interplay with the
contextual change processes, the universities are expected not
only to reflect on societal and economic challenges, but to be
active agents in tackling the emerging issues by co-creating
knowledge with relevant stakeholders (Perkmann et al., 2013).
This notion has strengthened the importance of partnerships
between higher education ingtitutions (HEIs) and external (non-
and for-profit) organizations. A plethora of studies interpret
universities' collaboration endeavours as a driving factor for
innovation (Ankrah & AL-Tabbaa, 2015), and although there is
a growing body of valuable research contribution to the topic,
mostly collaboration between universities and industry
stakeholders (UIC) stands in the focus of scientific attention;
therefore, there is a knowledge gap regarding HEIS' partnerships
with other, non-profit-oriented bodies.

Reinforcing the attention on university-industry collaboration,
systematic literature reviews from recent years provide valuable,
comprehensive overview of the previously scattered knowledge
(e.g. Ankrah & AL-Tabbaa, 2015; Rybnicek & Konigsgruber,
2018; European Commission, 2018). Although there are few
publications focusing on other, non-industry-university-oriented
collaborations (e.g. Haész, 2016; Pesti et a., 2020), these
contributions are either too discipline-specific or mostly of a
case study nature, thus their generalizability is possible only in a
narrower context.

Based on these cornerstones, the aim of our study is to
systematically review existing literature from the past five years
on university-industry collaboration, with a special emphasis on
their relation to innovation. We conducted the literature review
with a systematic approach along an overarching question: What
are the most recent developments concerning partnerships in
higher education? To grasp the essence of the reviewed
literature, three research questions were formul ated:

1. What patterns emerge from existing literature on university-
industry collaboration?

2. How can the innovative aspects of university-industry
collaboration be characterized?

3. How do research papers from the past five years contribute
to the knowledge on university-industry collaboration?

This paper first discusses partnerships in higher education, then,
we introduce the methodology for our literature review with a
systematic approach. The next chapter presents the results where
we used the modules of the coding table as an organizing

principle. Following this, we answer the research questions in
the Anaysis and discussion chapter. Finaly, the paper is
summarized in the last chapter that incorporates the conclusions.

2 Materials and methods
2.1 Research design

The am of our study is to systematically review existing
literature from the past five years (from 2016 to 2020) on
university-industry collaboration, with a special emphasis on
their relation to innovation. The study is guided by an
overarching question of what the most recent developments
concerning partnerships in higher education could be identified
in literature.

In the literature review we adhered to a rigorous systematic
approach along the PRISMA guidelines (Preferred Reporting
Items for Systematic Reviews) (Moher et a., 2015) to ensure the
transparency and replicability of the review process. Based on
preliminary screening of literature, a review protocol was
developed, which detailed various aspects of literature
identification (such as eligibility criteria, information sources,
search strategies), as well as considerations for recording
literature (data management, selection process, data collection
process) (a brief summary of the review protocol is presented in
Appendix 1).

We sought peer-reviewed research papers on English language
that were published between 2016 and 2020 and that were
available through ProQuest database. Other eligibility criteria
included some aspects of the population (publications must
involve university/university staff OR higher education/higher
education ingtitution staff), and geographical considerations (we
narrowed our review to literature focusing on European
countries). Studies that were identified during the database
search but were of a literature review type or non-empirical
publications were recorded but excluded from further analysis.

A set of key descriptors were used during database search,
including synonyms for the higher education pillar (such as
university, higher education, higher education institution,
college), for the collaboration pillar (such as partnership,
collaboration, cooperation, network). In order to ensure that
studies focusing on the innovative aspect of the partnership were
identified, the search string was amended with the innov* term.

2.2 The process of identifying the studies

Having the review protocol developed and accepted, the next
step was to identify studies through database search, which
happened in four phases (Figure 1):

1. The search string described above returned 10,281 records,
from which 10,033 were eliminated before screening by the
use of various automation tools (especially checking
eligibility for peer-reviewed studies, language, and
geographical scope).

2. 248 studies were selected for screening, which included the
reading of the title and the abstracts by one researcher. As a
result, 66 records were excluded from further reviewing due
to either being a review, not relying on empirical data, not
focusing on partnerships in higher education or not being
accessible.

3. 182 reports were assessed for eligibility. Firstly, a set of 40
studies (approximately 22% of all the selected studies) were
assessed independently by two researchers, and in case of
discrepancies in their assessment (this occurred in case of
two studies), they discussed the reasons, came to a joint
conclusion, and clarified the review protocol for further
assessment with the aim to ensure consistency. Following
this, the remaining studies were assessed by one researcher.
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We used areference management system (Mendeley) throughout
the identification, screening, and inclusion phases. Studies
included in the review are listed in Appendix 2.

Figure 1: PRISMA flow diagram for systematic reviews
(adapted from Page et a. (2020))
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2.3 Data collection and analysis

Parallel with the screening process, we devel oped a code system
for extracting data from the included studies (n = 29) for further
analysis. The code system included seven modules with several
categories:

1. General information (descriptive data): authors, year, title,
relevant discipline, geographical scope;

2. Keywords defined by the authors of the studies;

3. Methodology: research design, aims

4. Characteristics of the collaboration: participators, level of
formality, leader of the collaboration, special focus,
activities;

5. Innovative aspects: linkage to innovation;

6. Mainfindings;

7. Coder's description and impressions.

After the code system development, we conducted double coding
with five studies (two researchers coded the same five studies
individually). The level of consistency of the double coding was
high, therefore the remaining studies were coded by one
researcher.

The coded data was suitable for further, quantitative, and
qualitative anaysis. Concerning some categories (eg.
keywords), we quantified the data, and used IBM SPSS®
Statistics 25 for quantitative analysis; while in the case of some
other categories, a thematic analysis proved to be a suitable step
forward in order to identify common themes in data (e.g. aims,
main findings) — MAXQDA, a software aiding qualitative
analysis was used. Appendix 3 illustrates a more specific
summary of the code system, data analysis and their relation to
research questions.

3 Results
3.1 General information (descriptive data)

In our literature review we included studies presenting empirical
research from a European country, published between 2016-
2020: there are two studies from 2016, six studies from 2017,
nine studies from 2018, five studies from 2019, and seven
studies from 2020. Regarding the geographical distribution of
selected studies, only Italy stands out with six publications,
while the other countries are represented in our sample with one,
two or three studies (Figure 2 summarizes the descriptive
frequencies of country-related data).

Concerning the geographical scope that the studies cover, we
coded for four categories (international, national, regional,
ingtitutional). Dominantly, the two extreme categories
(international as the widest scope (34.5%) and institutional
(31.0%) as the narrowest scope) are represented in the selected
studies.

Figure 2: Frequencies of selected studies per country, count (n = 29)
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3.2 Keywordsidentified in the selected studies

Throughout the 29 selected studies, we recorded 152 keywords
defined by the authors, and after carefully reviewing them, 4
main themes, and 13 sub-thematic groups emerged (Figure 3).

Figure 3: Occurrence of keywords associated with the selected
studies by their authors along the identified themes and sub-
thematic groups, count (n = 152)

The first theme consists of groups of descriptive keywords. Only
a small number of studies used specific keywords for indicating
the discipline (e.g. industriadd biotechnology, digital
technologies), and although UIC is a context-specific endeavour,
just 6 studies indicated the country of origin clearly with the
keywords.

The second theme includes groups of keywords concerning the
form of collaboration and its stakeholders. Although the data is
not representative, it must be emphasised, that keywords related
to the university (or to its associates, students, etc.) as a
participant in the collaboration occur 4 times more often, than
keywords related to the industry. Keywords referring to the form
of collaboration are rather homogeneous (e.g. university-industry
collaboration, cooperation, relationship, network, etc.), merely a
few studies indicate differing terms, such as clusters (n = 2),
intermediation (n = 1), or joint experience (n = 1).

The third theme consists of keyword-groups that relate to the
focus of the collaboration. Keywords in the innovation group are
rather diversified and specific (eg. user innovation, social
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innovation, innovation competences, etc.); the only keywords
that appear in more studies are innovation performance (n = 2),
and open innovation (n = 3). Similarly to the previous one, the
group of research and development (R&D) is rich in various
keywords, however, sustainability emerges to be a major focus
of research papers (6 research papers indicated this focus in their
list of keywords). At last, but not least, in the group of learning-
related keywords one might find terms concerning knowledge
(e.g. knowledge transfer), IT (e.g. gamification, serious video
games), and competence development (e.g. skills training).

The fourth theme includes two sub-groups, referring to the
theoreticad and methodological framework of the studies.
Regarding the theories that the selected studies rely on, the triple
helix model of innovation occurs as a keyword in the case of 5
studies.

3.3 Methodology of the selected studies

During the coding, methodological data was also extracted from
the selected studies (Figure 4). This has revealed that most of the
studies are of a quantitative design (34.5%). We found it
important to highlight the high occurrence of case studies as well
(27.6%) — in these studies the authors have not defined explicitly
whether they relied on a quantitative, qualitative, or mixed
design. With 13.8, purely qualitative research is the least applied
one.

Figure 4: Distribution of types of research in the selected studies,
% (n = 29)
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3.4 Characteristics of the collaboration described in the
selected studies

First, we observed who are the participants of the collaboration
in the selected studies, and besides higher education (it appeared
as a participant in every study) we identified four main
categories:

1. industry (n = 25, e.g. from smal and medium size firms to
big corporate organizations),

2. society (n =6, eg. civil organizations),

3. research and innovation (n = 4, e.g. research institutions,
innovation clusters),

4. authorities (n = 3, e.g. city council, national authorities).

Almost 40% of the studies (n = 11) explicitly indicated that the
collaboration they dealt with was of a forma nature (eg.
established partnership contracts), but in most of the studies this
characteristic was not that straightforward. This uncertainty
remained with the next coded category, concerning the leader of
the collaboration: none of the selected studies indicated
explicitly whether the university or other participants are the
leaders of the collaboration.

Figure 5: Results of the thematic analysis regarding the focus of
collaboration, count (n = 29)
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We conducted a thematic analysis on the extracted textual data
describing the focus of the collaboration (Figure 5), which has
revedled that R&D is the most common aim for and of
collaboration, followed by innovation, and knowledge exchange.

3.5 Innovative aspects of the collaboration described in the
selected studies

Without any exception, the selected studies were explicitly
linked to innovation by their authors. The thematic analysis of
the extracted data from the studies revealed 8 thematic focuses
concerning the innovative aspects of the collaboration between
HEIs and other participants (Figure 6):

= Social innovation appeared in five studies, and was
commonly linked to the universities' third mission, focusing
on the social development of their narrower region (Aleffi et
al., 2020; Birkner et a., 2017; Farré-Perdiguer et a., 2016;
Meyer et a., 2018; Mititelu et a., 2017).

= Four studies explicitly mentioned some innovative forms of
collaboration, such as partnerships between innovation
clusters and HEIs, universities acting as business incubators,
or the presence of intermediary organisations between
universities and other participants (Edmunds et al., 2019;
Blix Germundsson et al., 2020; Lysenko et a., 2020;
Oplakanskaiaet d., 2019).

= The theme of learning also appeared among the most
frequent once, indicating that the collaborating participants
interpret innovation in the context of learning that covers
competence development, and professional development
(Abelha et al., 2020; Adomaviciate, 2018; Rojo et al., 2019;
Secundo et al., 2017).

= Two studies reported on the innovative aspects of
collaboration through the joint establishment, devel opment
and/or use of infrastructure (such as commercial |aboratories
or scientific/technological/innovation parks) (Bergquist et
al., 2019).

= Although less stressed, and with more tangible definitions,
two-two studies connected the innovative aspects of
collaboration to R&D activities in general (Capaldo et d.,
2016; Yordanova, 2018) and economic development
(Abelhaet a., 2020; Farré-Perdiguer et al., 2016).

= At last, but not least, one-one studies explicitly interpreted
the innovative aspects of collaboration in the context of
open innovation and environmental innovation (Lukac &
Chatzimichailidou, 2017).

Figure 6: Innovative aspects of collaboration in the selected
studies, count (n = 29)
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3.6 Main findings focusing on the impact of collaborationsin
the selected studies

The thematic analysis of the selected studies main findings
revealed a somewhat more nuanced pattern regarding their focus
then the innovative aspects of collaboration presented in the
previous chapter.

Hereby we present the various positive and negative impacts of
collaborations (n = 18), since most of the studies referred to
them in their findings:

= a positive impact on firms performance in general and
specifically on financia performance (Albats et al., 2018; Di
Mariaet a., 2019; Guzzini & lacobucci, 2017);

= apositive impact on the higher education system in general,
including the enhancement of students mobility and
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graduates’ participation in the (globa) labour market
(Albats et al., 2018; Di Maria et a., 2019; Lysenko et al.,
2020), but a negative impact on university-based professors’
performance (Di Mariaet d., 2019);

= apositive impact of universities as agents of intermediation
on knowledge transfer (Farré-Perdiguer et al., 2016;
Oplakanskaiaet al., 2019);

= apositive impact on the development process regarding new
production technologies, further co-patents, innovative
infrastructure, education and training (Lysenko et a., 2020;
Murgia, 2018), including attracting investments for further
development (Lysenko et al., 2020).

4 Discussion

In this chapter we summarize our anadysis and findings and
present them along the three research questions.

RQ1l: What patterns emerge from existing literature on
university-industry collaboration?

Although our sample of 29 selected studies for the review is not
representative, some patterns have emerged that can be valuable
for developing further research directions. Based on our results,
most studies are either of an international (e.g. Abelha et al.,
2020; Prokop et al., 2018) or an institutional (e.g. Levrouw et .,
2020; Mititelu et al., 2017) geographical scope. Interestingly,
although partnerships in higher education influence a wider
scope (e.g. settlement, region, state), only a few studies focused
on such collaboration on the regiona level (e.g. Jahic & Pilav-
Velic, 2020; Aleffi et al., 2020). Moreover, since the policy
environment is also an influential factor regarding the efficiency
and impact of partnerships on economica and societal
developments, it is important to highlight the low number of
studies dealing with HEIS' partnerships on a national level (e.g.
Secundo et al., 2017; Murgia, 2018).

Concerning the participants of partnerships, most studies focused
on university-industry collaboration (and this resonates with the
findings presented in RQ3). Civil organizations, research
ingtitutions or authorities appeared only in a small number of
studies, and as a third party in university-industry collaboration
(e.g. Birkner et al., Oplakanskaia et al., 2019). Therefore,
although we kept our search strategy open for any kind of
partnerships in higher education, in the selected database, for the
selected time period, only such studies could be identified that
had relation to the industry.

RQ2: How can the innovative aspects of university-industry
collaboration be characterized?

All the selected studies (n = 29) are linked to innovation, and
although in most cases the authors were very explicit about the
innovative aspects of the partnership, some studies just
established this connection on a superficial level (e.g. stating that
collaboration affects innovation). Data has revealed that social
innovation and learning are two among the most common
themes concerning the innovative aspects of partnerships.

RQ3: How do research papers from the past five years
contribute to the knowledge on  university-industry
collaboration?

Around third of the selected studies were of a quantitative nature
(e.g. Edmunds et al., 2019; Farré-Perdiguer et al., 2016 ), and,
not so surprisingly, the occurrence of case studies was aso high
(27,6%, (e.g. Adomavigiate, 2018; Albats et al., 2018)) — this
resonates with the number of studies with an institutional scope
(we presented this finding under RQ1). This finding — although
only to an extent due to the limited number of reviewed studies —
draws the boundaries of the current research scenario of
partnershipsin higher education.

Data concerning the focus of collaboration in the selected studies
revealed that most partnerships aim to foster joint research and
development (e.g. Capaldo et al., 2016) or innovation (e.g.
Edumnds et a., 2019). Although in fewer studies, but for future
research might be interesting to draw out, that knowledge
exchange (e.g. Di Maria et a., 2019) infrastructure development

(e.g. Jahic & Pilav-Velic, 2020), learning (e.g. Meyer et al.,
2018) and sustainable development (e.g. Mititelu et a., 2017)
aso emerged as themes concerning the focus collaboration.

Results from the thematic analysis of the research findings
reported in the selected studies has revedled a rich map of
contributions. Impact of the collaboration and indicators of the
collaboration proved to be dominant themes in the extracted
research findings (18 studies reported on it). Further analysis of
the impact of the collaboration showed, that most studies
identified positive impacts of UICs (e.g. on firms' performance,
on the higher education system, on knowledge transfer, on
technology production, on education and training etc.).

5 Conclusions

The changing societal-economical expectations from higher
education raises such new challenges that stand in urgent need
for collaboration between relevant stakeholders. This
collaboration is commonly interpreted as a driver for innovation
a micro, macro, and meso levels, and athough the widely
applied triple helix model of innovation (Etzkowitz &
Leydesdorff, 2000) emphasises the interactions between
academia, industry and government, literature suggest that
university-industry collaboration is (and for years has been) in
the centre of scientific attention. Based on these cornerstones,
our study aims to systematicaly review scientific literature
published between 2016 and 2020, focusing on university-
industry collaboration. We also devoted a special emphasis on
how these studies relate to innovation.

In our literature review with a systematic approach, we adhered
to the premises of the PRISMA guidelines for conducting
systematic literature review; however, the study has some
limitations that one must consider. These limitations include the
chosen database (we identified studies in one online database),
restrictions on the language (studies published in English were
selected), or the short time period (our review covers 5 years).
Despite these limitations, the results contribute to the ever-
growing body of knowledge on partnerships in higher education
through its attempt to reveal the characteristics of not only UIC,
but partnerships of any kind, in general.

However, our results have revedled a rather homogeneous
pattern of research focusing on partnerships in higher education,
since most of the selected studies (1) are of an international or
ingtitutional scope, (2) dominantly have university-industry
collaboration as a focus, and (3) are of a quantitative or case
study design. This can be the starting point of future research
aiming to elaborate on partnerships in higher education in more
depth.

Appendices
Appendix 1. Review protocol

Review questions
1.What patterns emerge from existing
partnershipsin higher education?
2.How can the innovative aspects of partnerships in higher
education be characterized?
3.How do research papers from the past five years contribute
to the knowledge on partnershipsin higher education?
Key descriptors/key terms
- Synonyms for the higher education part: university, higher
education, higher education institution, college
- Synonyms for the collaboration part:
collaboration, cooperation, network
- Innovation
Population: The publication MUST involve:
- university/university staff OR higher education/higher
education staff,
- AND other actor/staff from another institution.
Databases
- ProQuest
Time period

literature on

partnership,
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- 2016 - 2020
Language
- English
Type of publication
- peer-reviewed journals
Geographical focus
- Europe
- Special focus on the V4 countries
Criteriafor exclusion at any point of the process
- population does not meet the criteria
- publication time does not meet the criteria
- language does not meet the criteria
- type of publication does not meet the criteria
- geographical focus does not meet the criteria
- reviews and non-empirical publications will be recorded, but
excluded from further analysis
Search strings:
(ti(universitt  OR "higher education" OR college) AND
ab(partnership* OR collaborat* OR cooperat* OR network*)
AND ab(innov*) AND stype.exact("Scholarly Journals")
AND laexact("English") AND at.exact("Article")) AND
laexact("ENG") AND PEER(yes))

Appendix 2. Selected studiesfor theliteraturereview

Number of )
vear sdlected studies Selected studies

2016 2 Capaldo et d. (2016), FarrePerdiguer et al. (2016)

Birkner et a. (2017), Guzzini & lacobucci (2017),

Lukac & Chatzimichailidou (2017), Mititelu et al.

(2017), Runiewicz-Wardyn (2017), Secundo et al.
(2017)

2017 6

Adomavigiate (2018), Albats et al. (2018),
Kaklauskas et a. (2018), Kobarg et a. (2018),
Meyer et al. (2018), Murgia (2018), Plesniarska
(2018), Prokop et al. (2018), Y ordanova (2018)

2018 9

Bergquist et a. (2019), Di Mariaet a. (2019),
Edmunds et . (2019), Oplakanskaiaet al. (2019),
Rojo et a. (2019)

2019 5

Abelhaet a. (2020), Aleffi et a. (2020),
Germundsson et al. (2020), Huggins et al. (2020),
Jahic & Pilav-Velic (2020), Levrouw et al. (2020),

Lysenko et al. (2020)

2020 7

Appendix 3. Code system used for data collection, type of
data and analysisin relation with the research questions

Research

Category Data question

Extracted from the
database
Author ID data, not used in NA
anaysis
Extracted from the
) database
Title ID data, not used in NA
anaysis
Extracted from the
database NA
Descriptive statistics
Coded data
Descriptive statistics NA
(quantified)
Extracted from the
database
Country Descriptive statistics NA
(quantified)
Coded data
Descriptive statistics RQ1
(quantified)
Extracted from the
database
Thematic analysis, then RQ3
descriptive statistics
(quantified)
Coded data
Descriptive statistics RQ3
(quantified)
Quotation extracted from
the study
Thematic analysis, then NA
descriptive statistics
(quantified)
Coded data
Descriptive statistics RQ1
(quantified)
Coded data
Descriptive statistics RQ1
(quantified)

Year of
publication

Discipline

1. module:
General information

Geographical
scope

Keywords

2.
module:
Keyword
s

Research design

3. module:
Methodol ogy

Aims

Participators

4. module:
Characterist
icsof the

collaboratio
n

Level of
formality

Coded data
Leader of _the Descriptive statistics RQ1
collaboration (quantified)
Quotation extracted from
the study
E;(I::igrfa:i’:)en Thematic analysis, then RQ4
descriptive statistics
(quantified)
Isthe
. Coded data
g ﬁ?‘l‘zzot':“on Descriptive statistics RQ2
3] @- . N (quantified)
= innovation?
82 Quotation extracted from
g What are the the study
>
i) innovative Thematic analysis, then RQ2
= aspects? descriptive statistics
(quantified)
Quotation extracted from
U é What are the the study
© -§ 'g 5 main findings of Thematic analysis, then RQ3
€< & thestudy? descriptive statistics
(quantified)
What are the
general

impressions after Comments of the coder NA
reading the Not used in analysis

study?

7. module:
Coder's
impressions
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