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Studies on University-Industry Collaboration (UIC) have mainly focused on processes at the individual
and institutional levels. The result has been a proliferation of literature on aspects of UIC implementation
processes often accounting for contextual differences. A survey of previous systematic reviews showed a
gap in integration of knowledge on UIC implementation processes from a holistic and economic context
perspective. This systematic review of the literature seeks to cover that gap by integrating the literature
on UIC implementation processes from developed and developing countries contexts. In total 68 pub-
lications were reviewed and the data extracted were qualitatively analyzed using a grounded theory
approach. Three major themes are distinguished: channels of interaction, UIC mechanisms, and barriers
to UIC. The channels of interaction were often presented in categories. The most comprehensive were
found to be bi-directional, traditional, commercial and service channels. It was found that commercial
channels are ranked by both industry and academia as the least important and the least preferred by
collaboration actors. The review discerned three major forms of UIC implementation processes: (1)
educational collaboration, (2) academic entrepreneurship and (3) research related collaboration.
Mechanisms of implementing these three forms of interaction vary, but continuous interactions are
frequently proposed as the best method of knowledge transfer, contrasting with the traditional linear
view of UIC processes. Regarding barriers to collaboration, five categories of barriers (misalignment
barriers; motivation related barriers; capability related barriers; governance-related barriers and
contextual barriers) are identified. The review indicated also that there is still a research coverage gap in
developing countries compared to developed countries, and that the educational collaboration form is
somehow neglected. It is therefore recommended to use an action research approach to advance
research in developing countries and to provide extra attention to educational collaboration mechanisms
since this form is among the preferred means of UIC.

© 2020 Elsevier Ltd. All rights reserved.

1. Introduction

third mission is becoming an important point of attraction for
people interested in the role of universities in a national economy

In recent years universities have seen their mission extended to
what is commonly referred to in the literature as the “third mission”
(Dalmarco et al., 2018; Guimon, 2013; Styhre and Lind, 2010; Vega-
Jurado et al., 2007). This “third mission” was defined by Secundo
et al. (2017) as “the generation, use, application and exploitation
of knowledge with external stakeholders and society in general”.
Therefore universities are increasingly expected to contribute to
solving socio-economic problems (Ssebuwufu et al., 2012).
University-Industry Collaboration as a means towards fulfilling the
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(Eun et al., 2006).

University-Industry Collaboration (UIC henceforth) is multifac-
eted and interdisciplinary (Rajalo and Vadi, 2017; Perkmann and
Walsh, 2007). Indeed a number of scholarly communities
including management studies, the economics of innovation, in-
dustrial organization, the sociology of science, and science and
technology policy have long been interested in the topic (Perkmann
and Walsh, 2007). This multidisciplinary interest has led to various
perspectives in studying and trying to understand UIC. The focus of
the literature on UIC has first been on the conceptual aspects such
as the form and scope of UIC, the formation of UIC, motivation for
collaboration, outcomes of the collaboration, factors affecting the
success of the collaboration and the underpinning theory
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(Perkmann and Walsh, 2007; Ankrah and AL-Tabbaa, 2015). The
triple and quadruple helix models as frameworks of UIC have also
been discussed (Leydesdorff et al., 2013; Etzkowitz, 2003). The
recent literature on UIC tends to focus on empirical studies
depicting aspects and experiences with implementing UIC in spe-
cific countries (e.g. Faisal et al., 2017; Zavale and Macamo, 2016;
Kruss et al.,, 2015), industry (e.g. Garousi et al., 2016), universities
(e.g. Ssebuwufu et al., 2012) or at scientist level (Banal-Estanol
et al., 2018; Filippetti and Savona, 2017; Arza and Carattoli, 2016).

In a bid to integrate the prolific and multifaceted literature on
UIC, a number of systematic literature reviews have been con-
ducted. Among the most recent are university-industry linkages in
Sub Saharan Africa (Zavale and Langa, 2018), UIC in Malaysia
(Faisal et al., 2017) and in UK (Vick and Robertson, 2017), as well as
UIC practices and challenges in software engineering industry
(Garousi et al., 2016). Although these reviews have addressed
questions related to UIC in practice and from a context-specific
perspective, their limitation in content or geographical scope
makes that they only provide a partial picture especially in rela-
tion to UIC implementation processes. Older reviews such as
Ankrah and AL-Tabbaa (2015) and Perkmann et al. (2013) have also
approached the literature on UIC from a selective content
perspective. Perkmann et al. (2013) focused their study on ante-
cedents and consequences of academic engagement, while Ankrah
and AL-Tabbaa (2015) presented key aspects which underpin the
theory of UIC and integrated them in a conceptual process
framework. Both reviews have implicitly focused only on research
related collaborations with as a consequence the proposition of
partial frameworks for the conceptualization of university-
industry linkages as a whole.

In fact, despite the increase in context-specific and empirical
studies, to the best of our knowledge, no systematic literature re-
view has simultaneously considered literature related to all the
three forms of UIC i.e. academic entrepreneurship, educational
collaboration and research related collaboration nor considered at
the same time UIC processes in developed and developing coun-
tries to bring out contrasts and similarities. Through a traditional
narrative literature review, Mgonja (2017) developed an overview
of UIC best practices by highlighting experiences on research
collaboration accumulated in developed countries and used them
to advise on the improvement of UIC in developing countries. But a
traditional narrative review leads to a lack of rigorous repeatable
process, thereby increasing the probability of bias and the risk of
overlooking relevant literature (Ankrah & AL-Tabbaa, 2015). This
study intends to cover this gap by systematically reviewing the
extant literature on academic entrepreneurship, educational
collaboration and research related collaboration processes in
developed and developing countries. According to Talwar (1993:
26), a process is a “sequence of pre-defined activities executed to
achieve a pre-specified type or range of outcomes”. In this review,
this definition is extended to include also dynamics around the
accomplishment of the pre-defined activities. The UIC imple-
mentation process can hence be understood as the set of activities,
managerial dynamics, strategies, and procedures adopted by uni-
versities and/or industry firms or individual scientists engaged in
collaboration to make the later successful. Three specific questions
are addressed: (1) what are the key channels of interaction be-
tween universities and industry in developed and developing
countries and what are the existing patterns regarding the prefer-
ences for these channels? (2) what are the mechanisms of imple-
menting UIC at an individual or organizational level? (3) what are
the barriers and challenges faced by partners in implementing UIC

activities?

This paper contributes to the literature by painting a more ho-
listic and hence clearer picture of UIC implementation processes by
simultaneously reviewing the literature related to the three forms
of UIC namely academic entrepreneurship, education, and research
related interaction mechanisms. This holistic approach to UIC is
expected to provide a more in-depth integration of the conceptual
framework of UIC processes therefore leading to a better capturing
of the varied facets of university-industry relationships (Bruneel
et al., 2010). Furthermore, through the juxtaposition of findings
from developed and developing countries, the paper brings more
understanding of the similarities and contrasts between the two
socio-economic contexts. This is expected to enhance more un-
derstanding of the phenomenon of UIC (Schiller and Lee, 2015; Eun
et al.,, 2006) and inform future research directions. Unlike other
systematic reviews (Ankrah and Al-Tabba, 2015; Garousi et al.,
2016; Vick and Robertson, 2017) which presented the list of chan-
nels of interaction, mechanism of interaction and barriers or chal-
lenges faced, this paper allows to integrate further detailed
knowledge on individual and organizational level aspects such as
factors affecting the variety and use of channels, preference for
given channels, trust formation and boundary spanning mecha-
nisms, spin-off mechanisms, management of R&D projects,
creating researchers’ hybrid identity and managing Technology
Transfer offices (TTOs). It also proposes a more inclusive categori-
zation of the barriers to collaboration which allows integrating the
individual dimension of the barriers.

Apart from the introduction, the rest of the paper is organized
around the following four sections: section 2 presents the meth-
odology used, section 3 presents findings from the systematic re-
view, and section 4 discusses the findings. The last section presents
the conclusion and recommendations for further studies.

2. Methodology

This review builds on the methodologies of other systematic
literature reviews conducted in the field of UIC such as Faisal et al.
(2017), Garousi et al. (2016), Ankrah and AL-Tabbaa (2015) and
Perkmann et al. (2013). The procedure followed for this review is
made of four phases as indicated in Fig. 1:

2.1. Phase 1: initial search for relevant literature

In this phase, a list of relevant publications was obtained using
three online databases namely the Web of Science (WoS), ELSEVIER
(Science Direct) and ERIC. The following key words were used to
generate the list of relevant publications: University-Industry,
Academia-Industry, University Technology transfer, University
outreach and Triple Helix combined with the following terms in the
title of papers (using “AND” operator): partnership, collaboration,
cooperation, alliances, links, relationships, spin offs. For each database
search, additional terms to be searched in the abstract were added
(also using “AND” operator). Key terms included in this case were:
operationalization, sustainability, practices, strategies, effectiveness,
determinants, antecedents, factors of success, patterns, challenges,
barriers, issues, achievements, management, strategies, indicators,
attitudes, and perceptions. To include all the possible publications
from all the scientific domains, three strategies were used: (1)
including as many terms as possible, (2) setting the field “select
database” of the search engines to “all databases”, and (3) for all the
three search engines, setting the search parameters to advanced
search mode instead of basic search. In the specific case of WoS,
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Phase 1: Initial search for

relevant literature:

Use key terms to:

e Search in Web of Science

e Searchin ERIC

e Searchin ELSEVIER
(Science Direct)

—

Phase 2: Screening and

selecting publications to be

included

e Reading abstract

e Considering the eligibility
criteria

e Performing forward and
backward snowballing

>

Phase 4: Data analysis

e Open coding of excerpts

e Axial coding

e Formulation of major
themes

e

Phase 3: Data extraction

Collect data on:

e Full reference of the
publication,

o title of the publication,
country concerned,

e industry concerned,

e objective of the study,

¢ methodology,

e knowledge gap and
contribution,

e conceptual framework

o key findings

Fig. 1. Procedure followed during the systematic literature review.

researchers proceeded by iteration using key words set for title (TI)
and topic (TS) search and combining sets of articles found using
“OR” operator to remove duplications. Fig. 2 illustrates the search
procedure for the Web of Science database.

2.2. Phase 2: screening and selecting publications to be included

In phase 2, publications obtained in phase 1 were screened by
reading their abstracts and in some cases the full text, to generate a
pool of papers meeting the eligibility criteria (O’Connor et al., 2011).
Only peer-reviewed papers and books or book chapters published
between 2007 and 2018 were considered. This period was chosen
following Filippetti and Savona (2017) who argued that during the
last ten years the attention of both scholars and policymakers to
UIC implementation has remarkably increased. This was confirmed
by results from Teixeira and Mota (2012), Perkmann et al. (2013)
and Mascarenhas et al. (2018) indicating a peak in publications
on UIC since the second half of the 2000s.

Unlike other systematic reviews like Ankrah and AL-Tabbaa
(2015) and Perkmann et al. (2013) which proposed a conceptual
integration of the existing literature and bibliometric studies such
as Zavale and Langa (2018); Mascarenhas et al. (2018); Teixeira and
Mota (2012) which adopted a quantitative approach with a wider
temporal scope, this study is focusing only on in-depth under-
standing of UIC implementation. Only publications reporting
implementation practices of UIC using quantitative or qualitative
data drawn from field practices were considered. Other aspects
common in literature on UIC such as drivers of motivation, factors
affecting UIC success, antecedents of UIC, impact of collaboration,
outcomes of collaboration and sustainability, which are related to
the environment in which UIC implementation takes place rather
than the process of implementation itself were discarded. Also not
included even with field data were issues papers, research reports,
theses and dissertations, and other grey literature publications. As
for the content coverage, publications selected for the next phase
were those with a “yes” answer to question one below and a “yes”
answer to at least one of other questions from questions two to five:

1) Does the publication discuss individual or organizational level
aspects of UIC practices in one or many developed and/or
developing countries as its main inquiry?

2) Does the publication discuss the channels through which UIC is
put in practice in developed and/or developing countries?

3) Does the publication discuss mechanisms of putting UIC in
practice?

4) Does the publication discuss the management aspects of UIC in a
given context/industry/country/case(s)?

5) Does the publication discuss the problems, barriers, and chal-
lenges faced during the implementation of UIC?

Regarding the quality of papers included, only peer-reviewed
papers having a specific section explicitly describing the method-
ology used were included. Publications discarded on quality
grounds were those with data judged not reliable considering the
number of respondents used (one paper was discarded because it
interviewed only two respondents), those with unintelligible re-
sults and the quality of journal in which a paper is published
(journals which are not indexed by internationally recognized da-
tabases were not considered).

During the selection process, the researchers additionally per-
formed forward and backward snowballing on randomly selected
papers in order to minimize the risk of missing relevant studies
(Garousi et al., 2016). Fig. 3 indicates a flow diagram of the search
procedure and the results obtained at each stage.

2.3. Phase 3: data extraction

To effectively carry out this phase, a data collection tool was
created in Microsoft excel in order to allow for easy identification
and revisiting of excerpts during open coding as recommended by
Wolfswinkel et al. (2013). For each publication read, data related to
the full reference of the publication, title of the publication, country
concerned, the industry concerned, objective of the study, meth-
odology, knowledge gap and contribution, conceptual framework
and key findings were retrieved. Appendix B provides a list of all
the publications, their research objectives, and methodological
features.

2.4. Phase 4: data analysis

In the fourth phase, data were analyzed using grounded theory
through a two abstraction level approach (Wolfswinkel et al., 2013).
The categorization of countries into developed and developing
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Fig. 3. Flow diagram for literature search procedures.

countries was done using the country classification by the United
Nations (2019). From the coding process five key topics were
identified and they are presented in the next section on findings.

3. Findings

This section presents the findings from 68 reviewed publica-
tions. Results include channels used in UIC, mechanisms, processes,
strategies, and dynamics related to boundary spanning, trust for-
mation, academic entrepreneurship, and R&D related collaboration
projects. Five aspects were highlighted in several studies. First,
channels of interaction mostly referred to in the literature are
publication, R&D joint projects, contract research, patent and li-
cense, spinoff, students and staff training, conference and meetings,
and consultancy. Second, the channels pertaining to the commer-
cial channel category (patent, license, and spin-off) are rated the

least important and least preferred channel of UIC by researchers
and also by industry. Third, regarding UIC mechanisms the most
highlighted aspect is the continuous character of the knowledge
transfer mechanism as opposed to the traditional linear and
reversed linear models. The above three aspects are common in the
literature from both developed and developing countries, while
most highlighted aspects about barriers to collaboration from
developing countries and from developed countries differ. The
literature from developing countries highlighted mostly absence of
country-level policy and support, lack of adequate linkage structure
(e.g. TTO) and motivation related barriers, while in developed
countries university research not relevant to industry, differing
requirements and expectations, lack of understanding of industry,
and lack of appropriate state support are the most frequently found
by researchers. Another common aspect about barriers to collabo-
ration is the predominance of studies analyzing the barriers from
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Table 1
Overview of publications used in the review by Journal of publication.

Name of the Journal

Number Articles considered

Research Policy 8
The Journal of Technology Transfer 7
Technovation 6
Books and book chapters 5
Technological Forecast and Social Change 4
Science and Public Policy 3
Higher Education 2
Journal of Business Research 2
Procedia — Computer Science 2
Other various Journals: Asian Journal of Technology; Innovation; Decision 29

Support Systems; Environment Science & Policy; European Journal of
Innovation Management; Higher Education Quarterly; Industrial Marketing
Management; Industry and Innovation; Information and Software
Technology; Innovation and Development; International Journal of Business
and Management; International Journal of Education Development;
International Journal of Technology Management & Sustainable
Development; Journal of Knowledge Management; Journal of Product
Innovation Management; Journal of Sport Management; Politics & Society;
Procedia Computer Science; Product Management & Development; RAI
Revista de Administracao e Inovacao; Regenerative Medicine; Research
Evaluation; Revista de Gestao e Projetos; Scandinavian Journal of
Management; Scientometrics; Small Enterprise Research; Software Quality
Journal; Technology in Society; Technology Innovation Management Review;
Technology Quality Management & Business Excellence

(Gimiisay and Bohné, 2018); (De Fuentes and Dutrénit, 2012); (Bekkers and
Bodas Freitas, 2008); (D’Este and Patel, 2007); (Bodas Freitas et al., 2013);
(Olmos-Penuela et al., 2014); (Mathies and Slaughter, 2013); (Jain et al., 2009)
(Muscio and Pozzali, 2012); (Morandi, 2011); (Thune and Gukbrandsen, 2014);
(Galan-Muros et al., 2015); (Schoen et al., 2012); (Boh et al., 2015); (Comacchio
etal,, 2011)

(Hemmert et al., 2014); (Champenois and Etzkowitz, 2017); (Bathelt et al.,
2010); (Theodorakopoulos et al., 2012); (Johnson, 2008); (Decter et al., 2007)
(Arza et al., 2015); (Wright et al., 2007); (Dutrénit and Arza, 2015); (Kruss et al.,
2015); (Schiller and Lee, 2015)

(Alexander and Martin, 2013); (Villani et al., 2017); (Chau et al., 2017);
(Dalmarco et al., 2018)

(Dutrénit et al., 2010); (Arza and Vazquez, 2010); (Pévoa and Rapini, 2010)
Ramos-Vielba & Fernandez-Esquinas (2011)

Vega-Jurado et al. (2007)

(Bstieler et al., 2017); (Berbegal-Mirabent et al., 2015)

(Nakwa et al., 2012); (Smirnova, 2014)

(Wang et al., 2017); (Harris and Lyon, 2013); (Bjerregaard, 2009); (Nielsen and
Cappelen, 2014); (Canhoto et al., 2016); (Muscio and Vallanti, 2014); (Mikkonen
et al.,, 2018); (Chaves et al., 2015); (Zaharia, 2017); (Zavale and Macamo, 2016);
(Attia, 2015); (Gertner et al., 2011); (Bstieler et al., 2014); (Zaharia and
Kaburakis, 2016); (Biscotti et al., 2012); (Fernandes et al., 2015); (May et al.,
2011); (Lemos and Cario, 2017); (Tsubouchi et al., 2008); (Ryan et al., 2008);
(Kayser et al., 2018); (Styhre and Lind, 2010); (Belkhodja and Landry, 2007);
(O'Reilly and Cunningham, 2017); (Garousi et al., 2016); (Motoyama, 2014);
(Kunttu, 2017); (Fernandes et al., 2018), (Lee, 2014)

the perspective of academic staff as compared to those studying
barriers faced by the industry. On a general note, findings from the
reviewed literature have rather a complementary and cumulative
character i.e. the majority of publications have built on previous
findings to study new aspects and therefore advance the knowl-
edge. Thus this section continues with a detailed presentation of all
the noteworthy findings. Aside from the overall synthesis of the
articles included in the study, the section is organized around the
following key topics identified during the data analysis: channels of
interaction, trust formation, boundary spanning, UIC implementa-
tion mechanisms, and barriers to UIC.

3.1. Overview of the publications reviewed

The aim of this systematic review is to provide more under-
standing of UIC implementation processes in the context of
developed and developing economies. Therefore studies from
developed countries (USA, UK, Spain, Italy, Norway, Canada, Turkey,
Netherlands, France, Ireland, Finland, Denmark, Sweden and Japan)
and from developing countries (South Africa, Nigeria, Uganda,
Egypt, China, Korea, Thailand, Taiwan, Malaysia, India, Brazil,
Mexico, Costa Rica, Argentina, Columbia, Bolivia, Kazakhstan,
Mozambique and South Korea) were analyzed. The number of
studies from developed countries outweighs those from developing
countries. Table 1 presents an overview of the publications
reviewed per Journal.

3.2. Channels of university-industry interactions
According to Bekkers and Bodas Freitas (2008), universities and

industry interact through a wide variety of channels. Different
scholars have attempted to categorize those channels using certain

criteria. Studies such as Dutrénit et al. (2010), Lemos and Cario
(2017), Arza et al. (2015), Arza and Vazquez (2010), Dutrénit and
Arza (2015), basing on the mode of interaction with industry,
distinguished four categories of channels namely bi-directional,
commercial, service and traditional channels while Alexander and
Martin (2013) considering the dominant mode of governance
used relational and transactional categories. Chaves et al. (2015)
categorized information channels into channels related to the
traditional role of universities and those referring to the new role as
entrepreneurial universities. Other studies considered criteria such
as formality (Bekkers and Bodas Freitas, 2008; Ramos-Vielba and
Fernandez-Esquinas, 2011) and the nature of interactions
(Bekkers and Bodas Freitas, 2008; Ramos-Vielba and Fernandez-
Esquinas, 2011; De Fuentes and Dutrénit, 2012; Zaharia, 2017;
D’Este and Patel, 2007) to come up with categories like (1) infor-
mation and training (2) intellectual property rights, (3) R&D pro-
jects and consultancy, (4) human resources, (5) commercialization
and IPR-related activities, (6) staff and students mobility, and (7)
networking. Besides the variety of channels used in UIC, the liter-
ature also covers aspects related to preference and intensity of
using channels and factors underpinning the choice and use of
channels.

The majority of studies that are concerned with channels of
interaction have proposed a ranking of those channels by their
perceived importance or by respondents’ expressed preference
(D’Este and Patel, 2007; Bekkers and Bodas Freitas, 2008; Dutrénit
et al., 2010; Arza and Vazquez, 2010; Chaves et al., 2015; Arza et al.,
2015; Dutrénit and Arza, 2015; Zaharia, 2017). Treating those ap-
proaches as the same, two salient features are highlighted. First,
traditional channels (publication, conference, graduates employ-
ment, etc.) and bi-directional channels (networking with firms,
joint R&D projects, and research contracts) tend to be relatively
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preferred over other channels. De Fuentes and Dutrénit (2012)
analyzed the determinants of preference for a channel and identi-
fied four factors from a firm’s perspective (i.e innovation capability,
innovation strategy, type of Public Research Organization (PRO),
origin of firms) and five factors from an academic perspective (i.e.
fields of knowledge, areas of specialization, origin of funding,
qualification, and the size of the research group). Second, almost all
studies from both developed and developing countries found that
channels related to patenting, licensing and spin-offs (commercial
channels) are the least preferred by academics (Dutrénit et al.,
2010; Arza et al., 2015; Arza and Vazquez, 2010; Dutrénit and
Arza, 2015; Ramos-Vielba and Ferndndez-Esquinas, 2011) but also
surprisingly by industry (Bekkers and Bodas Freitas, 2008). An
exception to this low preference of commercial channels was found
among respondents from China and Malaysia where these forms of
interaction were ranked by respondents as important (Arza et al.,
2015).

Relationships between channels and benefits of UIC (De Fuentes
and Dutrénit, 2012), characteristics of individual researchers and
department characteristics (D’Este and Patel, 2007) were among
the factors used to explain the dynamics around the choice and use
of channels. In their study on the best channel of UIC, De Fuentes
and Dutrénit (2012) first show that the choice of each channel is
linked to obtaining specific firm and academia benefits. They then
establish a connection between firms’ benefits and researchers’
characteristics, from which they identify project channel, intellec-
tual and property right (IPR) channel, and the HR channel as the
best channels of interaction which maximize the benefits of
involved firms. This pattern of choice and use of channels was
supported by other studies such as Dutrénit and Arza (2015).
Table 2 provides an overview of the findings on channels from
developing and developed countries’ perspectives respectively.

3.3. Collaboration mechanisms

Findings from the reviewed literature on collaboration mecha-
nisms can be classified into three sub-themes namely trust-
building, boundary spanning and UIC implementation processes.
The following sub-sections present key findings from each of those
sub-themes.

3.3.1. Trust building mechanisms

Trust is considered to be an essential foundation of university-
industry relationship especially since according to Harris and
Lyon (2013) such relationships require crossing different bound-
aries and hence entail an element of risk. The high importance of
trust in UIC is linked to its capacity to attenuate cultural differences
between university and industry, therefore removing or else
reducing the potential barriers to collaboration (Hemmert et al.,
2014; Harris and Lyon, 2013). The literature on trust-building
mechanisms has discussed mainly trust formation mechanisms,
factors influencing trust formation, trust formation bases and the
changes in trust bases throughout relationship evolution. Table 3
presents an overview of these topics.

Harris and Lyon (2013) contend that the most common way of
building trust is to start from existing relationships because then
parties in a relationship constitute what the authors call a “small
community” where each one knows the others. The authors
distinguish also two other mechanisms of building trust, namely
the use of intermediaries and building trust from scratch. The latter
passes through mechanisms like working together, openness and
putting oneself at risk from others, discussing issues democrati-
cally, gaining understanding about other disciplines, having clear
and complementary roles and socializing.

Studies by Harris and Lyon (2013); Bstieler et al. (2014) and

Hemmert et al. (2014) provided a list of factors influencing trust
formation. In a comparative study for the USA, Japan and Korea,
Hemmert et al. (2014) not only showed that tie strengths, partner
reputation, and contractual safeguards are strongly linked to trust
formation in all the three countries, they indicated also that those
factors are mediated by the innovation champions’ behavior.
Furthermore, the authors demonstrated that in emerging UIC
countries such as Korea, companies tend to rely on the partner’s
reputation for initial trust-building and on the leadership of inno-
vation champion than in mature UIC countries like Japan and USA.

Bstieler et al. (2017) propose three trust formation bases i.e.
demographic similarity (e.g. same educational background),
reciprocal behaviors (e.g. reciprocal communication) as well as
decision-making process similarity. Analysis of how these trust
formation bases relate to the maturity of the relationship has
shown that reciprocal communication is strong when the rela-
tionship maturity is intermediate while similarity in the decision-
making process becomes stronger with higher relationship matu-
rity. They hence posit that decision making similarity replaces
reciprocal behavior in enhancing trust as the relationship grows
more mature. Contrary to the initial hypothesis stipulating that
demographic similarity constitutes the basis for trust in lower
relationship maturity, tests in Bstieler et al. (2017) did not show any
significant connection.

3.3.2. Boundary spanning

Collaboration between university and industry implies crossing
both disciplinary, institutional and other cultural boundaries be-
tween the partners (Harris and Lyon, 2013). Studies about boundary
spanning process are therefore an important aspect of UIC imple-
mentation processes. Topics discussed included boundary spanning
mechanisms, boundary-spanning actors and their roles, anteced-
ents to boundary spanning as well as intermediation process and
enablers.

Technology Transfer Offices (TTOs), University Incubators (Uls)
and Collaborative Research Centers (CRCs) were considered by
Villani et al. (2017) and Lee (2014) as forms of boundary-spanning
organizations; their key roles including mitigating the cognitive
distance and increasing social and physical proximity. Another type
of boundary-spanning organization proposed by Villani et al. (2017)
was Hybrid Autonomous Organization (HAOs) which, to the au-
thors, creates a boundary space in which triple helix interactions
take place. Individual boundary spanners were also considered
especially in the work of Champenois and Etzkowitz (2017), their
role being mainly catalyzing, building trust and engaging mean-
ingfully with participants.

The literature distinguishes several boundary-spanning mecha-
nisms. Chau et al. (2017) studied the mechanisms from the align-
ment theory perspective. On top of identifying traditional ‘players’ in
University-Industry interactions, they developed and tested a
framework for organizational alignment which consists in articu-
lating the organization’s value proposition followed by elaborating
alignment strategy and alignment process. Other proposed bound-
ary spanning mechanisms include aligning the requests, needs, ca-
pabilities, and attitudes of parties (Chau et al., 2017), enlarging the
social network of parties through Uls, softening bureaucracy and
creating a boundary space through a HAO (Villani et al., 2017). From
the situated learning perspective, Theodorakopoulos et al. (2012)
analyzed the intermediation process for communities of practices
(CoPs) and pointed out mechanisms related to boundary encounters
like organizing workshops for members of the CoPs and boundary
objects such as the early setting of agenda, goals, action plans and
technology diffusion assessment framework. Table 4 describes
findings related to boundary spanning studies found in the review.
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Overview of findings on channels of interaction from developed and developing countries perspectives.

Topics

Elements of findings developed countries

Elements of findings developing countries

Channels of
interaction

Preference of
channels

Factors affecting the
variety and use of
channels

Impact of channels
on benefits

Scientific publications .
Patents and licenses

Employed graduates

Networking with firms

Joint R&D projects

Consultancy by university staff members
Staff mobility (Staff holding positions in both a university and a e
business, Temporary staff exchange)

University spin-offs, spin out, joint venture

Training of students

Contract research

Sharing facilities (e.g. laboratories, equipment, housing) with
universities

Training of postgraduates and internships,

Specific training of firms workers

Informal relationships

e Channels rating:

Exploitation of patents, renting facilities or equipment and the
creation of spin-offs or start-ups are lowly rated.

Consulting for firms and research projects commissioned by firms
followed by human resources related activities are preferred
especially in social sciences and humanities.

‘Classic’ transfer instruments are found the most important by
both academics and industry researchers.

Informal links outweigh the formal linkages.

o

o

[}

o

o Factors affecting the use of channels: .
o Research group size and Multidisciplinary groups

The field of knowledge.

Academic status and research impact of research group leaders

The characteristics of the individual researcher.

Previous experience of collaborative research.

The amount of departmental research income.

Basic characteristics of the knowledge,

Scientific disciplines

Organizational.

o

o o o o

o o o

Not applicable .

Bi-directional channel: (Networking with firms, Joint R&D projects,

Research contract)

Commercial channel: (Patents, Technology licenses, Incubators, Spin-off

from Public Research Organization)

Service channel: (Staff mobility, Consultancy, and technical assistance,

Informal information exchange, Training staff)

Traditional channel: (Conferences and expos, Publications, Graduates

employed recently in the industry)

Types of triple helix partners and linkages

o With Universities: (Joint R&D, Contract R&D, Testing, Seminar, and
conference)

o With government agencies (Controlled by laws and regulations,
Facilitating regulation, Financial assistance, Testing)

o With innovation intermediaries:

- University-based intermediary organizations (IP utilization,
Consultancy, Equipment sharing, Human resource exchange)

- With government-oriented intermediary organizations (Funding
collaboration projects Linking with other actors Seminar and training
Consultancy Equipment sharing)

- With market-led intermediary organization (Trade association,
Equipment sharing, Information exchange, Product/process devel-
opment with an alliance, Consultancy provision, Consultancy
acquisition)

Channels rating:

o Researchers value more the Bi-directional channel, particularly
knowledge transfer through joint research.

o Firms value more the Traditional channel.

o The commercial channel is relatively unimportant for both industry

and academia and for all forms of interaction it represents except for

Chinese and Malaysian firms.

Informal interactions through conferences or other types of informal

information exchange are relatively important.

Best channels (i.e. those with long term benefits) are project channels,

IPR channels, and HR channels

Determinants of preference for a channel:

Innovation capability

Innovation strategy

Type of Public Research Organization (PRO)

Origin of firms (national or international)

The size of the research group

Origin of funding

Individual and organizational characteristics

o Characteristics of knowledge especially their qualification and fields

o Type of technology transferred (new product, new process, etc.)

o The potential application of research findings

Relationships between channels and type of technology to be transferred:

o Transfer of new processes is highly correlated with the use of training
channel

o The transfer of new products is highly correlated with the use of

patents as channels.

New techniques are negatively correlated to patents and positively

correlated to consulting, while on contrary new equipment and

prototypes are negatively correlated to consulting and positively
correlated to patents.

o The transfer of new material shows a higher correlation with
publications and reports.

Impact on firms benefits:

o Project Channel (Bi-directional channel), IPR Channel (commercial
channel) and HR Channel (traditional channel) are important for
strengthening capabilities based on R&D

o HR Channel and the duration of linkages important for Strengthening
capabilities based on innovation activities other than R&D

o Info Channel (service channel) important for improving quality

Impact on academic benefits:

o Info Channel, Project Channel, and HR Channel play a role in obtaining
Economic benefits.

o Only the Info Channel has a strong and positive impact on intellectual
benefits.

o The Project Channel and the HR Channel have less of an impact on
intellectual benefits

o

o

o o o o o

o

o

o
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Table 3
An overview of findings on trust formation.

Topics

Elements of findings on trust formation

Developed countries context
- Factors influencing trust formation

Firm size

- Mechanisms of building trust

- Effect of trust on UIC

Developing countries context
- Trust formation bases

- Effect of relationship maturity on trust bases

maturity

Flexible and transparent IP policies
Innovation champion behavior
Shared governance

Project length

Basic research orientation

Being informed about the collaborators
Personalities of team members

Power relations

Tie strengths

Partner reputation

Contractual safeguards

Sanctions and other controls

Capitalizing on existing relationships,

Use of intermediaries and guarantors,

Building trust through the project

Trust is positively related to knowledge transfer
Trust is positively related to innovation performance

Demographic similarity,

Reciprocal communication,

Decision process similarity

The relevance of different trust bases changes over time.

The interaction of demographic similarity with relationship maturity is not significant

Reciprocal communication is more strongly related to trust in relationships of intermediate

The partner perceptions of decision process similarity are strongly related to trust formation in

more mature relationships.

Partners’ perceptions matter for each party’s trust formation.

Table 4
Overview of findings of boundary spanning.

Topics

Elements of findings on boundary spanning

Developed countries
- Boundary spanning actors

TTOs, Uls, and CRCs
HAOs

- Mechanisms for boundary spanning

Individual boundary spanner
Creation of boundary space
Aligning university-industry interactions (value proposition and alignment process,

Alignment of the requests, needs, capabilities, and attitudes of parties)

- Role of boundary spanning actors

- Antecedents of the boundary spanning

Bureaucracy simplification

Enlarging social network of parties through Uls
Catalyzing the creation of HAO by the UIC champion
Mitigating cognitive distance

Increasing the geographical and social proximity
Investment in i1nternal human capital

e Engagement with external contractors

Size of the center
Developing countries
- Intermediation process

- The brokering role

- Intermediation enablers

Creation of a steering group

Early setting of agenda, goals, action plans and technology diffusion assessment framework (boundary objects)
Organizing workshops and visits for CoPs (boundary encounters)

e To raise awareness of the program to targeted technology recipients.

Catalyst role and in building trust and engaging meaningfully with participants.

e The intermediary’s prior performance in the provision of similar services,

Ability to recruit other potent brokers in these efforts

Networking with other centers

e The presence of structures that foster the adoption of new technologies

3.3.3. UIC implementation processes

In analyzing the extant literature on collaboration imple-
mentation processes three main perspectives of UIC processes were
discerned, namely educational collaboration, university entrepre-
neurship, and research related collaboration. Findings on this sub-
theme are presented keeping these three perspectives in mind.

With regard to educational collaboration, the study by Kunttu
(2017) shows how educational activities contribute to the crea-
tion of joint knowledge and learning in university-industry re-
lationships. Four mechanisms for educational collaboration (i.e.
students’ projects, thesis projects, tailored degree courses, and
jointly organized courses) were proposed. The author argues then

that using these mechanisms, university and industry partners go
through three phases of relational learning process i.e. (1) share
knowledge, (2) joint sense-making and (3) knowledge integration.

The literature on academic entrepreneurship mechanisms turns
around topics such as mechanisms of fostering academic entre-
preneurship and creation of spin-offs (Dalmarco et al., 2018;
Berbegal-Mirabent et al., 2015; Boh et al., 2015), organizational
requirements for entrepreneurial university (Dalmarco et al., 2018;
Styhre and Lind, 2010), mechanisms to foster spin-off (Berbegal-
Mirabent et al., 2015; Boh et al.,, 2015), spin-off management
(Wright et al., 2007), spinoff dynamics (Jain et al., 2009; Wright
et al.,, 2007) as well as spin-off and start-up creation mechanisms
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Overview of findings about academic entrepreneurship mechanisms.

Topics

Elements of findings academic entrepreneurship mechanisms

Developing countries

Mechanisms for
fostering
entrepreneurial
university

Developed countries
Spin-off taxonomy

Spinoff creation
mechanisms

Organizational
requirements for
entrepreneurial
university

Mechanisms foster
spin-offs

Spin-off management
process

Strategies used by an entrepreneurial university o
Entrepreneurial perspective (students are encouraged to develop
business plans through entrepreneurship courses).

External links (through internship in another university, inviting
startups or innovative companies to lecture, direct texting .
prototype in the field, participate in international fairs and
expositions, etc.)

Access to university resources (startup companies incubated are
facilitated to access university equipment for hardware
development and testing)

Innovation arrangement: (helping startup companies
managerial, marketing, HR-related and legal support and
providing access to a network of investors, government agents and
other partners).

o

o

o

with

o

University spin-offs:
o spin-offs from university research:
- Development of IP with the university support
- Lifestyle spinoff/Independent development of idea without
university
o spin-offs from university-industry joint ventures:
- Venture Capital backed spinoff/formal agreement developed
between the university and industry
- Off-site, unsolicited innovation brought forward by a researcher
Variables considered in categorizing spin-offs:
o From the institutional point of view: formal involvement of the
mother institution and prestige of the research group

o

o

Stages of early spinoff development: (Idea generation, e
Commercialization decision, Prototype generation, Founding team
formation, Strategy and commercialization process determination,
Fundraising to sustain activities)

Factors enabling spin-off creation:

o support activities,

o human capital resources, and support infrastructures

o normative framework

Required structure:

o Trading zone in-between university and industry through research
centers.

o Soft—or softening—bureaucracy (with flexibility, adaptability and
new conducive mechanisms and leadership practices)

Processes of adopting hybrid role:

o Delegating (establishing appropriate interfaces with other actors
(TTO or a graduate student)

Incubation models of managing the spinoff process:

o Reference models:
- Low selective model,
- Supportive model
- Incubator model

o Suboptimal models:
- Resources deficient.
- Competence deficient.

Objectives pursued by a university for encouraging spin-off: .

o Stimulating economically profit-oriented spin-offs (with no envis-
aged exit to generate a financial return to investor),

o Stimulating exit oriented spinoff (a business that would generate a
realizable financial return to investors),

o Stimulating self-employment related spinoffs (without a focus on
profitable growth or financial returns for investors).

Activities carried out: Opportunity search and awareness creation, e

strategic choice how to commercialize R&D, IP assessment and

protection, Incubation and business plan development, funding

process, Control over the spinoff process after the startup of the

spinoff company.

Strategies:

o For low selective model: Creating as many startups as possible;

o For support model: commercializing the technology developed at a
PRO through means other than licensing.

Financing options: Internal funding, Debt finance, governments

financing schemes (UCFs), Industrial partners, business angels, and

venture capital.

Scientific research: (to foster new ventures of technology transfer

universities define strategic research areas, guiding scientific and

entrepreneurial activities — from research labs to the technology

park.)

Ul admission options:

o Accept of only entrepreneurs with a relationship with the
university

o Acceptance of entrepreneurs in general

University spin-offs:

o The prospector spin-off

University-related startups:

o Startup by a graduate or undergraduates who have developed idea
from joint classroom experience

o Completely self-developed firms through off-site or outside
campus interactions but have social ties with the university.

From the business model perspective: investor vs market acceptance

and Mode of value capturing

From the resource-based view: Technological, financial and human

resources, social resources

Pathways of technology transfer: Pathway 1: Partnership with an

experienced entrepreneur, Pathway 2: Partnership with Ph.D./post-

doctoral students, Pathway 3: Partnership with Ph.D./post-doctoral
students, and business school students, Pathway 4: Pure student
effort, typically involving a Master’s/Ph.D. student and business
school student

Building an ecosystem for university entrepreneurship:

Systematic vs organic model (systematically structured network

versus laissez-faire approaches);

Internal focus vs external connection model.

Scientists strategies to cope with the commercialization role:

o Seek out justifications that are congruent with their extant role
identity.

o Add elements of the new role identity onto their extant one,
therefore, creating a hybrid identity.

Processes of adopting hybrid role:

o Buffering (i.e. protecting their role identity from the influence of
norms typically associated with commercialization.)

University programs and practices to facilitate entrepreneurship:

o TTOs support activities (like Project-based classes on technology
commercialization, Mentoring programs, business plan competi-
tion, Entrepreneurship education for students and faculty),

o The existence of a normative framework

o The presence of specific infrastructures to facilitate knowledge
flow

Motivation to engage in commercialization:

o Economic motives

o Non-economic reasons ((a) assuming the role of custodian of the
nascent technology, and (b) leveraging the invention for a larger
societal benefit. The desire to prevent their nascent technologies
from languishing coupled with the aspiration of making a broader
societal impact)

Spinoffs development processes:

Development phases (Research phase, pre-organization, reor-

ientation stage, sustainable returns phase)

Development mechanisms: (nonlinear and iterative, transition

from one phase to another through critical junctures).

Four critical junctures identified: (opportunity recognition,

entrepreneurial commitment, venture credibility, venture

sustainability).

Entrepreneurial team dynamics:

o Types of teams: Core founding team and extended founding team

o Mechanisms of attracting new team member: Instrumental or
economic arguments

o

o

o
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Table 5 (continued )

Topics

Elements of findings academic entrepreneurship mechanisms

o Following these mechanisms four types of teams are
distinguished: Kinship team, solo entrepreneurs, the matched
team and organic teams

(Bathelt et al., 2010). Table 5 provides key elements of findings on
each topic.

The literature on research related collaboration processes en-
compasses a variety of topics and approaches. Some authors
focused on enhancing understanding of UIC project management.
Topics discussed in this regard were UIC projects organizational
framework (Fernandes et al., 2015, 2018), phases of UIC program &
projects lifecycle (Fernandes et al., 2015, 2018; Canhoto et al., 2016;
Morandi, 2011; Thune and Gulbrandsen, 2014) as well as the
principles of managing R&D projects (Morandi, 2011). Other spe-
cific aspects of the UIC process such as mechanisms to build
“disinterested research” (Biscotti et al., 2012), identification and
selection of the right partner (Bodas Freitas et al., 2013; Wang et al.,
2017), mechanisms for intermediation of triple helix collaboration
(Johnson, 2008; Nakwa et al., 2012), patterns and anti-patterns for
collaboration (Garousi et al., 2016) and mechanisms for supporting
University to Business Collaboration (Galan-Muros et al., 2015)
were also tackled. Gertner et al. (2011), Nielsen and Cappelen
(2014) and Motoyama (2014) specifically focused on knowledge
transfer mechanisms and argue for continuous interactions be-
tween industry and academia (opposable to the transfer of codified
forms of knowledge) as the best way of knowledge transfer. The
continuous character of knowledge transfer process was more or
less implicitly referred to in many other studies treating UIC
mechanisms topic.

Contrary to the majority of studies in developed countries which
are embedded in a strong theoretical background, studies such as
Kruss et al. (2015), Schiller and Lee (2015), Arza et al. (2015)
approached the UIC from a broader perspective of the National
System of Innovation. They provided not only descriptions of UIC
features in 12 countries of Asia, Africa and Latin America but also
further knowledge on the benefits of UIC and factors associated
with those benefits. Studies discussing the benefits of UIC include
Lemos and Cario (2017), De Fuentes and Dutrénit (2012), Chaves
et al. (2015), Arza and Vazquez (2010) and Dutrénit et al. (2010).
Dutrénit et al. (2010) distinguished between firm’s benefits and
academic benefits. Regarding firm benefits, two types were pro-
posed namely benefits related to long term innovation strategies
and benefits related to short term production activities. Long term
benefits are associated with the increase in knowledge content that
leads to new ideas for research projects or with an increase in
absorptive capabilities by firms while short term benefits are
associated with increases in quality (De Fuentes and Dutrénit,
2012). For universities, intellectual and economic benefits are
proposed. Economic benefits are associated with the provision of
resources and equipment specifically linked to projects in part-
nership with industry while intellectual benefits are associated
with learning, training, and personal satisfaction (De Fuentes and
Dutrénit, 2012). Studies from African, Asian and Latin American
countries incorporated in this review perceived that long-term
intellectual benefits were the main rewards from PRO-I in-
teractions. However, in Asia, economic and intellectual benefits
were more balanced, whereas, in Latin America, intellectual ben-
efits were clearly seen as more important. In the case of firms,
benefits related to short-term production activities are more
important than benefits related to long-term innovation strategies.
Only in China and Korea, both identified as emerging UIC countries,

did firms perceive that the most important rewards from in-
teractions were those that improved their (long-term) innovative
capabilities (Dutrénit et al., 2010; Arza et al., 2015; Arza and
Vazquez, 2010). Table 6 presents an overview of findings on
research related collaboration processes.

3.4. Barriers to UIC

Different approaches have been taken to study barriers to UIC.
Muscio and Vallanti (2014) and Muscio and Pozzali (2012)
considered both perceived barriers and really faced barriers
while Belkhodja and Landry (2007) considered perceived barriers
from non-collaborating faculty. In their study Ryan et al. (2008)
included in the analysis views from academia engaged in collab-
oration and those from industry at the same time whereas others
solely considered barriers from the perspective of academic re-
searchers (Muscio and Vallanti, 2014; Muscio and Pozzali, 2012;
Belkhodja and Landry, 2007; Vega-Jurado et al., 2007) or industry
(Attia, 2015; Smirnova, 2014). Table 7 shows the types of barriers
for each category comparing both developed and developing
countries.

Several types of barriers were identified and categorized
differently by the considered studies. Vega-Jurado et al. (2007) and
Gumiisay and Bohné (2018) focused on the localization of barriers
vis-a-vis institutional boundaries and distinguished between in-
ternal and external barriers while Attia (2015) and Zaharia and
Kaburakis (2016) analyzed barriers from the perspective of insti-
tutional operations and categorized them into orientational and
transactional barriers. On their side, Belkhodja and Landry (2007)
distinguished between institutional and contextual barriers and
Muscio and Vallanti (2014) grouped the sixteen considered obsta-
cles into four categories (conflicts with companies, academic
networking problems, conflicts with academic goals and nature of
research).

Cause-effect relationship analyzes identified factors exerting
influence on barriers and their nature of influence (Belkhodja and
Landry, 2007; Muscio and Vallanti, 2014) as well as possible ef-
fects of barriers on collaboration (Zaharia and Kaburakis, 2016;
Muscio and Pozzali, 2012). Among factors exerting influence on
barriers the authors identified (1) the characteristics of the research
produced, (2) the individual context, (3) the strategic networks
developed by the researcher, (4) the environmental context, and (5)
the characteristics of the partner’s culture. Zaharia and Kaburakis
(2016) and Muscio and Pozzali (2012) argue that these factors
may increase barriers’ level, decrease barriers’ level or affect the
probability of perceiving the barriers.

4. Discussion

In the last two decades, research on UIC has focused on imple-
mentation processes at individual and organizational level thus
leading to a proliferation of literature treating the subject. A sys-
tematic literature review integrating the existing literature on UIC
implementation processes and from both developed and devel-
oping context seems then necessary, considering that previous
reviews have focused on other scopes or methodological ap-
proaches than this one. This study is aimed at answering three
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Overview of findings of research related collaboration processes.

Topics

Elements of findings developed countries

Elements of findings developing countries

UIC projects
initiation
mechanisms

Research partner
selection

UIC Project
organizational
framework

UIC projects
management
practices

Individual level
collaboration
mechanisms

Collaboration projects initiation mechanisms: (Clearly describe project

goals, make a project plan by defining, allocating and scheduling

project tasks).

Initiation conditions: (emergent, engineered, embedded)

Initial modes of collaboration: (coordinated efforts, parallel projects,

symbolic)

Initial objectives for long term collaboration (Train researchers for their

future research projects, Produce something that does not exist in the

world)

Ex-ante considerations for engaging in R&D collaboration:

o Considerations: (possible gains from initiating R&D collaboration,

approaches to partner selection, delimitation of a shared motivating

problem).

Contact making strategies: (An active explorative approach versus an

exploitative approach relying upon existing contacts and networks).

Delimitation of a shared motivating problem: (delineated a problem

area that could serve as a platform for research-driven development

or development-driven research)

Factors influencing researchers selection:

o the firm size,

o the absorptive capacity,

o technology and knowledge sourcing strategy and

o firm characteristics related to openness to international competition
and involved in international networks.

o

o

Phases of Program life cycle: (program preparation, program initiation,
program benefits delivery, program closure)

Phases of Project life cycle: (initiation, initial planning, execution,
monitoring and controlling, project closure)

Program manager and team’s key tasks: (program strategic alignment,
program benefits management, program’s stakeholder engagement,
program governance).

Possible forms of a Program Management Office (PMO): (an individual
PMO, a business unit PMO, a cooperative PMO)

R&D projects coordination and control strategies

Strategies for optimizing the actual R&D collaboration process: (Mutual
adjustment, Informal interactions among managers, organizing
managers with a controlling motive than coordination, adoption of
inter-organizational teams, Temporary group meetings of partners’
R&D staff).

Strategies for capitalization on collaboration outcomes: (Extend the Ul
interaction beyond the actual R&D project work to new projects,
extension of the R&D linkage activity to other university research
groups).

Principles of management for R&D projects:

Building momentum,

building trust,

develop simple mechanisms for rapid information exchange,
establish clear roles in the teams and ensure understanding of each
other’s terminology,

standardize outputs to ensure effective fit of partners efforts,
coordination on mutual adjustments supersedes coordination by plans,
requirement for liaison positions held by people with formal authority
and a hub role within their organizations,

greater decentralization of coordination and control practices,
equivocality due to technological distance is mediated by group
coordination.

Mechanisms for building ‘disinterested research’ through relational
work: (Classifying and earmarking research monies, publication delay
agreement, professional identity work and sharing the royalties, use of
distinguishing terminology)

Role of associate partner in knowledge transfer (KT): (Convincing the
company’s staff of the need for change as well as directing, managing
and delivering the project, communicating the results of their work to
both the academic and the company partner),

Strategies used by the associate partner to enhance KT: (identify with the
community but at the same time keep a certain cognitive distance, adapt
the language to whom he/she is dealing with).

o

o

o

o

o

o

o

o

o

o

o

e Phases of UIC establishment process: Establish collaboration, identify

research idea, negotiate & sign MoU, writing proposal and raise

funds, execute project, complete the project

Strategies of establishing contacts in pre-linkage phases: through

students, alumni, Training courses to firms, External institutional

stimulus, contact established by researcher before joining the uni-

versity, visibility from a prominent position held by a researcher)

e Mechanisms in the establishment phase: (Timid start with the

relationship involving pre-defined activities).

Mechanisms in engagement phase: (Sharing facility, relationship of

trust)

e Later phases include: Engagement phase, Advancement phase, Latent
phase

Mechanisms used for candidates identification: Use of heterogeneous
social network (HSN) and social network-based recommendation
systems, use similar companies collaborators as candidates.
Researchers selection strategies:

o For offline module (collaborator of collaborators strategy and
collaborators of similar companies)

o For online module (captures the contexts of companies from online
social networks & evaluates candidate researchers in the given
context for recommendation)

e Researchers’ evaluation considerations: (Context relevance, Quality of
researchers and contextual trust analysis).

Not applicable

Best management practices

Setting clear and realistic goals;

Defining responsibilities clearly;

Adopting formal contractual agreements;
Communicating effectively

Keeping personal contact

Holding an opening meeting,

Recording project data,

Defining clear administrative procedures,

Using a software or platform for project management.

0O 0 0 o0 0 0 0 0 o

Not applicable

Knowledge transfer mechanisms: (A core element is the development of e Benefits to obtain from interactions:

networks and human resource, Informal interactions among managers,
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Table 6 (continued )

Topics Elements of findings developed countries

Elements of findings developing countries

Mechanisms for

continuous communication and dialogue, Regular meetings aiming at

e To firms (Accessing public resources, Developing or improving
products and processes, solve problems and facilitate the hiring of
qualified personnel, strengthening capabilities based on R&D,
strengthening capabilities based on innovation activities, improving

e To the university (Economic benefits, intellectual benefits)
o To the researcher and research groups: (Economic benefits, intellectual

e Academic results (New scientific discoveries, publications, new
products and artefacts, new research projects, theses and
dissertations, human resources and students training, commercial/
business Design, software, spin-off firms, industrial products’ im-
provements, patents, new industrial processes

knowledge mutual adjustment, continuous interaction and continuous learning
transfer process)
o Types of knowledge transferred: (Tacit knowledge transferred through
continuous processes, Explicit knowledge transferred through reports quality)
and publications)
benefits).
uIC e Role of intermediate organizations: (mediator/arbitrator, sponsor/funds Not applicable

intermediation provider, filter/legitimator, technology broker, resource/management

provider),

Reason of being of intermediate organizations: (To provide specific

resources and to play specific roles that individual triple helix members

either cannot provide due to a lack of possessing the necessary

resource(s) or are unwilling to provide because of the negative economic

costs associated to them).
TTOs governance mechanisms:

o Typology of TTOs: the classical TTO, the autonomous TTO, The
discipline-integrated Technology Transfer Alliance (TTA) and the

discipline-specialized TTA.

o

TTOs’ IP related activities: disclosing inventions, conducting early

economic assessment, deciding on patenting, filing the patent,

searching for licensees, negotiating the contract conditions
Licensing strategy: deciding on taking in spin-out companies or not.
Royalty splitting and royalty monitoring: Linear schedule used by

o

o

classical and TTA and nonlinear schedule used mostly by autonomous.

University to
Business

Collaboration joint R&D.

UBC activities: Joint curriculum design and delivery, lifelong learning, Not applicable
student mobility, professional mobility, joint R&D, commercialization of

support e UBC support mechanisms: Top management support (at strategic level
this is found to be indispensable for all UBC activities), offer incentives,

offices (such as career offices, incubators), internal and external

communication of UBC aimed at different stakeholders.
Degree of influence:

o Top management support is the mechanism with the highest influence

for joint R&D.

o Incentives have the strongest association with the activities of joint

curriculum design and delivery and professional mobility.

o Opening offices have the highest relation of all mechanisms for the R&D

commercialization.

specific questions: (1) what are the key channels of interaction
between universities and industry in developed and developing
countries and what are the extant patterns regarding the prefer-
ences for these channels? (2) what are the mechanisms of imple-
menting UIC at an individual or organizational level? (3) what are
the barriers and challenges faced by partners in implementing UIC
activities?

Regarding the channels of interaction and their preferences, the
literature shows a variety of channels categorized differently
depending on the criteria chosen. Categorization by Arza (2010) i.e.
traditional channels, service channels, bi-directional channels and
commercial channels is considered in this study to be the most
comprehensive. The forms of interaction pertaining to the com-
mercial channel category (mainly patenting, licensing and spin-off)
were rated lower in importance by most of the studies in developed
and developing countries. This is an indication that though the role
of university as a key agent in technological development and
innovation is recognized by many, universities are still inclined to
pursue more traditional goals than those pertaining to the new
entrepreneurial mission (Berbegal-Mirabent et al., 2013). The low
popularity of commercial channels may be linked to their negative
impact on UIC benefits as noted by Dutrénit et al. (2010) and

Dutrénit and Arza (2010) and their inability to contribute to firms’
competitive advantage (Zaharia, 2017).

A closer look at the research objectives of different publications
on channels reveals two terminologies used by researchers. One is
the channels of knowledge transfer (Zavale and Macamo, 2016;
Alexander and Martin, 2013; Olmos-Penuela et al., 2014; Bekkers
and Bodas Freitas, 2008; Arza et al., 2015), the other is the chan-
nels of interaction (Ramos-Vielba and Fernandez-Esquinas, 2011;
D’Este and Patel, 2007; Zaharia, 2017; Arza and Vazquez, 2010;
Dutrénit and Arza, 2015; Chaves et al., 2015; De Fuentes and
Dutrénit, 2012; Dutrénit et al.,, 2010). Except for Chaves et al.
(2015) who made a net distinction between types of interaction
from what was referred to as channels of information for knowl-
edge transfer, other researchers considered those terminologies to
mean the same and therefore proposed a similar list of channels.
But a separation such as the one operated by Chaves et al. (2015)
seems more judicious especially considering the fact that in some
mode of interaction such as academic entrepreneurship, knowl-
edge generation (invention from research) and knowledge or
technology transfer in form of spin-off, license or patent may
happen in two distinguished moments (Jain et al., 2009; Wright
et al.,, 2007).
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Overview of findings of barriers to collaboration.

Barriers Elements of findings developed countries Elements of findings developing countries
category
Misalignment - University education and research not focused on industrial relevance - University education and research not focused on industrial relevance.
barriers - Differing requirements and expectations (novelty, total secrecy from Lack of business interest in university research (low demand of
industry or delays of dissemination of research outcomes, quality of knowledge generated by industry firms)
evidence in research, focus on scale of solutions, length of the research - Differing requirements and expectations (Long-term orientation of
period, deferring financial expectations) university research (concerns over lower sense of urgency of university
- Different types of knowledge available researchers compared to industry researchers, Mutual lack of
- Differing time management (feeling like forced to adjust to academic understanding about expectations and working practices, Industrial liaison
timetable) offices tend to oversell research or have unrealistic expectations)
- Divergence about patents - Divergence about patents (Potential conflicts with university regarding
- Confidentiality issues and lack of secure facilities royalty payments from patents or other intellectual property rights and
- Mistrust (worries for potential stealing of ideas plus fear for competition concerns about confidentiality)
from colleagues) - Confidentiality issues and lack of secure facilities, Fear of losing knowledge
- Industry research is short-term oriented - University research is extremely orientated towards pure science,
- Cognitive distance and cultural difference Universities and GRIs concerned only with big science
- Differing priorities
Motivation - No perceived benefit in terms of career advancement - Lack of trust in the local education system
related - Collaboration is detrimental to career progression - Lack of incentives for students and teachers with regards to the
barriers - Those who find funds from industry may become unpopular as some establishment of relationships with firms.
admin support is diverted to their projects. - Low lecturers’ working and salary conditions
- Lack of academic rewards for dissemination work - Lack of interest of firms (Industry does not want to cooperate)
- Collaborations conflict with teaching/research duties - No necessity (the firm's R&D is enough to innovate)
- skepticism (entrepreneurship is not deemed respectable, it is frown upon) - Lack of incentive schemes
- No extra funding for cooperation
- Uninteresting outcomes
- No influence on academic reputation
- Freedom of research rules it out
Capability - Lack of understanding of the industry - Lack of understanding of the industry
related - Lack of funds for proof of concept, need for funds for further development - Low quality of research
barriers - Time pressure: Teaching, research and administrative commitments allow - Insufficient institutional support, Missing support for finding partners
little time for collaborative research work - Lack of adequate linkage structure (Lack of TTO, lack of a system of
- Difficult to get in contact with individuals from industry students exposure to the industry, Lack of collaborative infrastructure
- Lack of some necessary skills between firms and universities)
- Nonaccess (no access to skills or knowledge and no access to process - Time pressure (Other duties, no time)
knowledge) - Lack of training for managing partnerships
- Distance (there is no interaction between nascent and experienced - Contractual agreements are difficult
entrepreneurs) - low public and private funding
- Difficulties in relation to infrastructure such as ICT
Governance - Knowing who is responsible in university, - Amount and complexity of procedures in research activities (example
related - Communication problems (Differing information among HE staff) purchasing of resources and equipment)
barriers - Delays in decision making, - Bureaucratic restrictions
- lack of support from HE management - Difficulties in dialogue
- No established procedures for collaboration
- Movement of contracts (turnover in companies/attrition), High personnel
turnover/poor industrial strategy
- Lack of adequate linkage
- Rules set by the university or government-funding schemes
- High personnel turnover/poor industrial strategy
- Non integration: entrepreneurship is not systematic and is not part of
academic remit
Context - Not many firms around in the region - Rules set by the university or government-funding schemes
related - Lack of access to venture capital - University atmosphere not favorable for collaboration, lack of culture, lack

Lack of partnerships and networks that link researchers and users
Lack of appropriate state supports, Lack of government funding schemes -
Difficulty of identifying the appropriate experts, difficult to find innovative -
companies, dis-misconnection (inability to find the right contacts and -
protection from bad ones)

Easy availability of competitive services outside the country.
IP is not important in the concerned research field

of understanding about UIC

Students are there for a short time while projects are for long term
Geographic distance

Companies profile do not allow to see universities as supportive

Absence of country-level policy and lack of support institution from the
government,

absence of specific legislation enforcing companies, particularly multi-
national corporations, to fund HEIs

Absence of suitable firms to cooperate with (inability to find the right
contacts and protection from bad ones)

A small number of researchers and scientists involved in the work at
enterprises
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Three perspectives to UIC processes were identified i.e. the
educational collaboration, academic entrepreneurship, and the
research related collaboration. These three perspectives corrobo-
rate findings by Perkmann and Walsh (2007); D’Este and Patel
(2007); Perkmann et al. (2013) about the modes of collaboration.

Educational collaboration is to some extent neglected in
research, despite it being characterized by Santoro and Chakrabarti
(1999) and Kunttu (2017) as very important in improving the
competences of firms. Only one study (Kunttu, 2017) which
explicitly approached UIC from the educational collaboration
perspective was found in the literature. In studies on channels of
UIC, employment of graduates, training of staff and internship of
students (which are in essence pertaining to educational collabo-
ration) are presented as forms of interaction together with research
and spin-off related types but when it comes to the collaboration
processes research-related and academic entrepreneurship draw
almost all the attention of researchers. A plausible explanation for
this “low interest” in educational related collaboration is most
probably to be looked in the tendency of researchers to consider
UIC as a reaction to the reduction of public funding for research
(Ahmad and Farley, 2014; Ssebuwufu et al., 2012; Wright et al,,
2007), therefore considering commercialization of research which
is an alternative solution to the problem of limited funds as a
desirable form of Ul interaction to be fostered. Three main argu-
ments can be advanced to support the need for extra attention to
educational mode of collaboration especially in developing coun-
tries: (1) the primary mission of universities is education and
research (Kunttu (2017) hence collaboration through educational
activities has the potential of generating benefits not only for uni-
versities and firms as institutions but also for the students who are
the first beneficiaries of university services; (2) in developing
countries there exist a mismatch between what students learn at
school and the skills needed by industry (Ssebuwufu et al., 2012).
Ramifications of this mismatch extend even to the capacity of in-
dustry firms to engage in UIC since absorptive capacity is found to
be an enabler of collaboration and that absorptive capacity depends
on the competences of employees recruited from university grad-
uates. To break the vicious circle, emphasis on educational collab-
oration can be a solution; (3) commercial channels are seemingly
not preferred by collaborators as a means of transferring knowl-
edge, therefore extra attention to educational collaboration seems
judicious since it is in line with the preferred traditional channels.

With regard to research-related UIC, findings encompass a va-
riety of topics including collaboration intermediation, UIC projects
management process and principles, UIC projects initiation and
organizational framework, university to business collaboration
support and knowledge transfer mechanisms. A salient feature in
the literature reviewed is that knowledge transfer is often viewed
as a continuous process which assumes continuous interactions,
learning and mutual adjustments (Mikkonen et al, 2018;
Motoyama, 2014; Gertner et al, 2011). This consideration of
knowledge transfer as a continuous process transcends the tradi-
tional linear and reversed linear models of innovation which con-
siders knowledge and technologies to be developed at university
and then transferred to industry, pushed by university research
(linear) or pulled by the firm needs (reversed linear). Linear and
reversed linear models are judged mechanistic because they
consider static needs and follow a sequential approach (Mikkonen
et al., 2018) whereas the continuous model adapts well to the
current fast-changing and volatile technology environment with
demands (including industry’s knowledge and skills demands)
tending to be individualized.

Different barriers to UIC have been identified in the literature

and some cause-effect relationships such as factors exerting influ-
ence on barriers studied. Besides different ways of categorizing
those barriers were observed. However, the proposed categories
have in common the consideration of the institutional side of bar-
riers which to the researchers’ point of view minimizes the indi-
vidual level of analysis. To integrate these categorizations and to
bring out the individual side of the barriers leads to a new cate-
gorization of all the barriers. New categories include then (1)
misalignment barriers; (2) motivation related barriers; (3) capa-
bility related barriers; (4) governance-related barriers and (5)
contextual barriers. Using this new categorization, barriers from
developed and developing countries are juxtaposed and the salient
feature is that the types of barriers between developed and
developing countries are similar at least in breadth because in-
depth some barriers (such as lack of trust in local education sys-
tem, lack of incentives for students and teachers to engage in UIC,
low lecturers’ working and salary conditions, lack of interest of
firms, no necessity) seem proper to developing countries and are
inherent to their respective socio-economic contexts.

In general, the literature shows a number of dimensions at
which UIC processes are approached and analyzed. First institu-
tional and individual dimensions are considered. While mecha-
nisms related to boundary spanning, partner selection,
intermediation, etc. may be viewed as predominantly happening at
the institutional level, other processes such as trust formation and
micro-level processes like constructing “disinterested research” are
fundamentally individual processes. The individual and organiza-
tional dimensions of UIC processes were also considered in the
study by Rajalo and Vadi (2017), who, using semiotics and organi-
zational theories propose a new interdisciplinary approach for
analyzing UIC at the individual level. In this approach, the authors
argue that the heterogeneity of individuals involved in UIC affects
its results. They also contend that “organizations create the context
for the collaboration, while motivation and maturity for that de-
pends rather on the specific characteristics of acting individuals
and teams than on general organizational processes” (Rajalo and
Vadi, 2017: 43).

Other identifiable dimensions include direct and indirect di-
mensions as well as formal and informal dimensions. The direct
knowledge transfer processes are those related to academic spin-
off mechanisms while educational and research-related mecha-
nisms are mostly indirect (Berbegal-Mirabent et al., 2013). Formal
and informal processes are referred to in several studies analyzing
UIC. First regarding channels of interaction, formal channels such as
patenting, spinoff, contract research, R&D joint research projects,
etc. are distinguished from informal channels like participation in
meetings, workshops, or conferences and other personal contacts
either through past experience or alumni. Second, in relation to UIC
mechanisms, two types of knowledge are often mentioned, namely
tacit knowledge also called embodied knowledge and codified
explicit knowledge called disembodied knowledge. While the latter
is transferred through formal modes such as publications, written
reports, patents and licenses, the former is more informal and is
transferred through continuous interactions between university
and industry and social networks. This distinction of tacit informal
knowledge transfer mechanisms and formal disembodied mecha-
nisms was also brought forward by Ankrah and Al-Rabbaa (2015:
397) who argued that “UIC can be viewed as either a rational (fo-
cuses on planned resource and knowledge transfer) or irrational
(located within the informal social interaction between organiza-
tions) process”.

The different dimensions of UIC processes can be used here as a
basis for contrasting findings from developed and developing
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countries. First of all two major facts regarding UIC in developed
and developing countries need to be raised: (1) a distinction be-
tween UIC processes in emerging economies like China, Korea,
South Africa and Brazil, and in low-income economies is observed.
While the intensity of UIC processes in emerging economies is
higher than in low-income countries, university-industry relations
in low-income countries are characterized by weak demand for
university knowledge by the industry, indirect interactions and
often taking place informally (Kruss et al., 2015; Zavale and
Macamo, 2016) (2) there is still an important research coverage
gap between developed and developing countries in relation to UIC
processes. Quantitative-wise the amount of research conducted in
developed countries on UIC is far more than those conducted in
developing countries (of the 68 publications used 49 are from
developed countries). Content-wise, it was observed in this review
that studies focusing on the individual processes dimension were
either from developed or emerging economies whereas the ma-
jority of the literature from low-income countries studies are rather
at institutional level dimension and diagnostic oriented (i.e.
assessing the “what” rather than the “how” question). Also worth
noting is a quasi-absence of studies on academic entrepreneurship
and educational collaboration in the literature from developing
countries. Ssebuwufu et al. (2012) consider that these problems are
linked to lack of financial resources, lack of intellectual property (IP)
expertise, business and project management skills, and other types
of capacity required, while Zavale and Macamo (2016) and Kruss
et al. (2015) view it as a result of low absorptive capacity of in-
dustry, low investment in R&D activities, weak institutions and low
capability of universities in developing countries.

The content-wise differentiation in the study focus between
developed and developing countries can be attributed to the dif-
ferentiation in the conceptual framework. Schiller and Lee (2015)
contend that research on UIC in developing countries requires
additional conceptual modifications. Considering the fact that
learning to assimilate and improve acquired technology together
with building technological and academic capabilities are the most
important roles of innovation system in most developing countries,
adopting an ex-ante approach with a focus on system building
instead of an ex-post approach based on system analysis (Schiller
and Lee, 2015) is most probably what leads to more institutional
dimension of studies in those countries. Taking into consideration
the necessity for this ex-ante conceptual approach, future di-
rections of research on UIC especially in low-income countries
where the industry is still nascent and collaborations are still weak,
should be oriented towards the adoption of a more action research
approach. This approach would allow conducting not only diag-
nostic studies but also further them with other steps like action
planning, implementation, evaluation and specifying learning
(Susman and Evered, 1978). Besides, on a more general note, further
research on UIC processes should pay extra attention to educational
collaboration perspective especially on strategies to align univer-
sities’ educational services to the fulfillment of the “third mission”.
Aligning the university’s offer to partner’s demand may be a better
strategy of overcoming the many barriers faced in UIC, especially
those related to misalignment between academic offer and in-
dustry demand. In their studies, Chau et al. (2017) propose an
alignment framework that is expected to support a strategic and
inclusive process for business engagement in universities, but to
the authors, the framework needs to be further refined and
empirically validated.

5. Conclusions

The literature on UIC is broad and encompasses a variety of
disciplines. The aim of this systematic review of the literature was

to provide more understanding of UIC processes in the context of
developed and developing economies. In total 68 studies con-
ducted in developed and developing countries were reviewed and
data extracted were qualitatively analyzed. Based on findings, this
study concludes that: (1) there exist a varied number of channels
through which universities and industry interact; (2) despite the
need for commercial channels subsequent to a number of pressures
to university and firms, these channels are lowly preferred by both
industry and researchers and hence not effectively put in practice;
(3) in contrast to the linear and the reversed linear models of
analysis to UIC, innovation and knowledge transfer are better
implemented through continuous interaction processes; (3)
educational collaboration is to some extent neglected yet forms of
interaction in traditional, service and bidirectional channels which
are associated with it have been ranked high in preference; (4)
barriers to UIC are varied and can be grouped into five categories i.e.
misalignment barriers, motivation related barriers, capability
related barriers, governance-related barriers and contextual bar-
riers, and (5) there is still an important research coverage gap be-
tween developed and developing countries in relation to UIC
processes. The particularity of findings presented herein lies in
their holistic and context perspectives. The literature on three
major forms of UIC (educational collaboration, R&D related
collaboration and academic entrepreneurship) was simultaneously
reviewed, and this allows to better grasp the phenomenon of UIC in
its different facets. In this regard, the paper consolidates different
knowledge from the literature on detailed aspects of UIC imple-
mentation processes such as channels of interaction and de-
terminants of their choice, trust formation, boundary spanning,
spinoff mechanisms, R&D collaboration mechanisms and barriers
faced. Furthermore by juxtaposing findings of studies from devel-
oped and developing countries, the paper allows to visualize con-
trasts between those two contexts therefore providing an
orientation for future directions of research related particularly to
UIC implementation in developing countries which was reported
by many scholars as still under researched.
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Appendix A. Overview of the themes and sub-themes from
the reviewed studies
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Themes Context

Sub-themes

Publications concerned

Barriers to collaboration Developed
countries

Developing
countries
Developed
countries

Channels of interaction

Developing
countries

Collaboration
mechanisms

Developed
countries

Developing
countries

Misalignment barriers;
Motivation related barriers;
Capability related barriers;
Governance related barriers
Contextual barriers

Study perspective,

types of barriers

The predominant mode

of governance

Use of channels

Factors explaining the use
Use of channels

Factors explaining the use
Relationship between channels
and technology types

Trust formation

Boundary spanning

Collaboration projects management

Collaboration study perspectives
(educational collaboration, academic
entrepreneurship, research
collaboration,

Holistic perspective)

- Trust formation
- Boundary spanning

- Collaboration management
- Collaboration study perspectives

(Zaharia and Kaburakis, 2016); (Decter et al., 2007); (Glimiisay and Bohné, 2018);
(Tsubouchi et al., 2008); (Muscio and Pozzali, 2012); (Muscio and Vallanti, 2014);
(Ryan et al., 2008); (Garousi et al., 2016); (Belkhodja and Landry, 2007);
(O'Reilly and Cunningham, 2017)

(Smirnova, 2014); (Attia, 2015); (Vega-Jurado et al., 2007).

(Alexander and Martin, 2013); (Bekkers and Bodas Freitas, 2008);
(Olmos-Penuela et al., 2014); (Ramos-Vielba and Fernandez-Esquinas, 2011);
(D’Este and Patel, 2007); (Zaharia, 2017); (Muscio and Pozzali, 2012)

(Arza and Vazquez, 2010); (Dutrénit and Arza, 2015); (Arza et al., 2015);
(Chaves et al., 2015); (De Fuentes and Dutrénit, 2012); (Dutrénit et al., 2010);
(Zavale and Macamo, 2016); (Pévoa and Rapini, 2010)

e Trust factors (Bstieler et al., 2014),
(Hemmert et al., 2014).
e Trust mechanisms
(Harris and Lyon, 2013)
(Champenois and Etzkowitz, 2017),
(Chau et al.,, 2017), (Lee, 2014),
(Villani et al., 2017), (Comacchio et al., 2011)
(Fernandes et al., 2015), Fernandes et al., 2018), (Canhoto et al., 2016);
(Bathelt et al., 2010), Biscotti et al., 2012); (Berbegal-Mirabent et al., 2015);
(Mikkonen et al., 2018); (Garousi et al., 2016)
e Educational collaboration (Kunttu, 2017)
e Academic entrepreneurship (Bathelt et al., 2010), (Berbegal-Mirabent et al.,
2015),
(Styhre and Lind, 2010), (Wright et al., 2007), (Boh et al., 2015), (Jain et al., 2009)
Research collaboration (Motoyama, 2014), (Fernandes et al., 2015),
Fernandes et al. (2018), (Biscotti et al., 2012), (Mikkonen et al., 2018),
(Canhoto et al., 2016), (Morandi, 2011), (Thune and Gulbrandsen, 2014),
(Johnson, 2008), (Galan-Muros et al., 2015), (Lemos and Cario, 2017),
(Mathies and Slaughter, 2013), (Bjerregaard, 2009).
Knowledge transfer mechanisms (Gertner et al., 2011), (Nielsen and Cappelen,
2014),
(Schoen et al., 2012).
o Holistic perspective (Bodas Freitas et al., 2013)
Trust factors (Bstieler et al., 2017)
e Intermediation process (Theodorakopoulos et al., 2012)
e The brokering role (Theodorakopoulos et al., 2012)
o Intermediation enablers (Theodorakopoulos et al., 2012)
e Boundary objects and boundary events (Theodorakopoulos et al., 2012)
(May et al., 2011); (Wang et al., 2017),
e Research collaboration (Wang et al., 2017), (May et al.,, 2011), (Kayser et al.,
2018),
e Academic entrepreneurship (Dalmarco et al., 2018)
e Holistic perspective (Nakwa et al., 2012), (Kruss et al., 2015), (Schiller and Lee,
2015).

Appendix B. List of the reviewed publications, their research
objectives and methodological features
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# Publication Country Research Objective Elements of methodology
concerned
1 Smirnova (2014)  Kazakhstan This paper studies the attitudes of telecommunications e Sample: 52 telecommunication companies
companies towards knowledge collaboration with universities e Data collection: Self-administered questionnaires
and outlines the factors hindering university-industry e Type of data: Quantitative and qualitative
collaboration.
2 Tsubouchi et al. Japan To identify which factors are important barriers to effective e Sample: 9 Japanese companies plus two academics
(2008) collaboration between Japanese academia and industry in the e Data collection: Interview
field of regenerative medicine. e Data type: Qualitative
3 Zaharia & USA To explore trends in collaboration barriers among various e Sample: 303 wuseable questionnaires out of 18,206
Kaburakis (2016) research involvement levels of U.S. sport firms with sport questionnaires sent
management academia. e Data collection: web-based questionnaires.
e Data type: Quantitative
4 Giimiisay & Bohné UK This study provides answers to the following question: ‘What e Sample: 55 people involved with entrepreneurship
(2018) are individual and organizational inhibitors to the development e Data collection: Interview, documentary and observation
of entrepreneurial competencies in a university and how do e Type of data: Qualitative
these inhibitors function?’
5 Attia (2015) Egypt It aims to identify the barriers and the drivers to university e Sample: 162 out of 338 questionnaires sent to companies’
—industry collaboration. CEO or top managers
e Data collection: Self administered questionnaire
e Type of data: Quantitative
6 Garousi et al. Canada and To characterize a set of collaborative industry— academia R&D e Sample: Ten IAC projects all in the area of software testing
(2016) Turkey projects in the area of software testing conducted by the authors e Data collection: The authors and industrialists ranked the
with respect to a set of challenges, patterns and anti-patterns challenges, patterns and anti-patterns, then they calculated
identified by a recent Systematic Literature Review study. mean values and standard deviations of ordinal Likert scale
data
e Type of data: Quantitative and qualitative
7 Muscio & Vallanti Italy This paper investigates U—I collaboration agreements and e Sample: 197 completed questionnaires out of 1047 sent to
(2014) academics’ perceptions of the drivers of and obstacles to U—I directors of Italian academic Departments
collaboration e Data collection: Questionnaire survey
e Type of data: Quantitative
8 Muscio & Pozzali Italy To assess whether and to what extent the phenomena linked to e Sample: 197 completed questionnaires out of 1047 sent to
(2012) the social and cultural divide that has been traditional between directors of Italian academic Departments
universities and firms, is presenting a barrier to the e Data collection: Questionnaire survey
development of university-industry interaction and e Type of data: Quantitative
collaboration.
9 Belkhodja & Canada To determine the researcher’s collaboration with industry and e Sample: 1554 researchers funded by the Natural Sciences and
Landry (2007) the government, what determines the barriers that affect Engineering Research Council of Canada (NSERC).
collaboration, and to determine the differences and the e Data collection techniques: survey was administrated by
similarities that exist between the two sets of factors telephone
e Type of data: Quantitative
10 Ryan et al. (2008) Ireland To assess the current status of HE—industry interaction in A multi approach methodology consisting in desk research,

11 Decter et al. (2007) UK & USA

12 Vega-Jurado et al.
(2007)

13 O'Reilly &
Cunningham
(2017)

14 Bstieler et al.
(2014)

15 Harris & Lyon
(2013)

16 Hemmert et al.

(2014)

17 Bstieler et al.
(2017)

Bolivia

Ireland

USA

France

US, Japan and
South Korea

South Korea

Ireland.

The aim of this study is to highlight the barriers to this process
and suggest possible solutions through gaining a better
understanding of technology transfer professionals’ perceptions
of them.

This article examines the implications of how academics
respond to the debate on the production of knowledge and its
transfer to the productive sector, for the transformation of Latin
American universities.

To bring forward the Principal Investigator (PI) observations on
the enablers and barriers to successful technology transfer of
university research to SMEs.

The aim of this paper is to enhance our understanding of
productive Ul collaborations, by examining how university IP
policies and shared governance facilitate trust formation and
what role Ul champions play in this process.

To examine the different professional cultures among research
collaborators, the incentives they have to cooperate, and the
processes of building trust.

To investigate how relational mechanisms facilitate trust
formation in university—industry research collaborations (UICs)
in three countries and to contribute to the understanding of
international similarities and differences in UICs by considering
institutional factors, specifically, the strength and maturity of
UICs in each country.

This study examines how trust in inter-organizational
relationships develops over time. Specifically, the authors study
the moderating effect of relationship maturity with various

semi-structured interviews, a series of focus groups discussions

and a ‘brainstorming’ workshop

Type of data: Qualitative

e The UK sample was 32 and the USA sample was 57 university

technology transfer officers and senior executives from

technology acquiring companies

Data collection: Survey built from previous Semi-structured

interviews

e Type of data: Quantitative

e Sample: 349 lecturers from four of the 10 public universities
in Bolivia

e Data collection: Survey sent via email

e Data type: Quantitative

e Sample: Ten PIs from projects

e Data collection: Interview

e Data type: Qualitative

L]

L]

L]

Sample: 105 firms having engaged in collaborative projects
Data collection: a survey of chief scientists or CEOs
Type of data: Quantitative

e Sample: ten case studies of research collaborations (in total of
42 interviews)

e Data collection: Detailed semi structured interview

e Data type: Qualitative

e Sample: 618 collaborations with 237 firms in the
biotechnology industry, 193 in the microelectronics
industry, and 188 in the software industry.

e Data collection: A structured questionnaire

e Data type: Quantitative

e Sample: 98 Ul dyads
e Data collection: Survey questionnaire
e Data type: Quantitative
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# Publication Country Research Objective Elements of methodology
concerned
trust bases in the context of university-industry (UI) research
collaborations.
18 Chau et al. (2017) UK To identify ways of how to raise the efficiency and productivity e Sample: 18 experienced actors of KE
of KTOs, how to attract and train staff with suitable e Data collection: Interviews
qualifications/capabilities and how to change adverse attitudes e Data type: Qualitative
towards knowledge exchange by some academics.
19 Lee (2014) Japan This paper aims to analyse the different functions and structures e Sample: 21 directors and officers of industrial liaison offices,

20 Champenois &
Etzkowitz (2017)

21 Villani et al. (2017) Italy

22 (Comacchio et al., Italy
2011)

23 Zavale & Macamo Mozambique
(2016)

24 Ramos-Vielba & Spain
Fernandez- (Andalusia
Esquinas (2011) region)

25 De Fuentes & Mexico
Dutrénit (2012)

26 Bekkers & Bodas  Netherlands
Freitas (2008)

27 Alexander & France and
Martin (2013) England

28 Chavesetal.(2015) Brazil

29 Dutrénit et al. Mexico
(2010)
30 Zaharia (2017) USA
31 D’Este & Patel UK
(2007)
32 Arzaetal. (2015) Argentina,
Brazil, etc.

33 (Arza and Vazquez, Argentina
2010)

USA and France

of boundary-spanning organizations that successfully
coordinate UI collaboration with diverse industrial resource
providers.

This study seeks to analyse the creation and activities of
organizations supporting innovation and operating in boundary
spaces: existing between institutional spheres without
belonging to any of them.

The aim is to find out how intermediary organizations facilitate
proximity dimensions between academia and industry to
improve technology transfer.

This paper addresses the following research questions: do TTCs
that operate in contact with firms perform an activity of
boundary spanning with universities? What are the
antecedents of the boundary spanning of TTCs?

The paper examines the kind of knowledge universities transfer
to industry, the knowledge channels used, the incentives and
barriers faced, including influencing contextual conditions.

The overall objective is to show the complexity of relationships
between researchers and firms in a university system, and to
identify some specific factors that influence such interactions.
The paper discusses the impact of drivers of collaboration on
channels of interaction, and the impact of these channels on the
perceived benefits by researchers and firms.

The aim of this paper is to analyse how the importance of
different knowledge transfer channels can be explained by the
myriad of various factors.

The paper has two main objectives: 1. To identify different
models of knowledge or technology transfer, by considering
both the comparative levels of activity and the support provided
by the respective transfer offices accordingly; 2. To highlight,
within each model, the most important outcomes achieved by
each transfer office;

The aim of this paper is to analyse the contribution of
universities and research institutes to the Brazilian innovation
system, showing that Brazilian universities contribute in several
and different ways to knowledge generation in firms.

Based on micro data, this paper explores which channels are the
most effective for triggering different benefits perceived by
researchers and firms involved in such interactions in Mexico.

The purpose of this study was to assess, for the first time, the
degree to which different channels of research interaction could
be used to inform the research involvement levels of sport
organizations with sport academia.

The aim of this paper is to investigate the factors that underlie
the decision to interact with industry across a range of
interaction channels using data collected from individual
university researchers.

The aim of this chapter is to compare the use of different
channels to transfer knowledge, and the achievement of
benefits of PRO—I interactions across developing countries in
Latin America, Asia, and Africa.

The aim of his paper is to discuss the relative effectiveness of
different channels.

TLOs and UICRC
e Data collection: Interviews and secondary
(government archival and scientific journal).
Data type: Qualitative
Sample: 34 representatives Atlanpole and StartX and
entrepreneurs
o Data collection: Interviews and secondary data from archives
and press reviews
Data type: Qualitative
e Sample: 9 intermediary organizations facilitating technology
transfer.
Data collection: Interviews
Data type: Qualitative
e Sample: 65 TTCs (39 in the Veneto, 18 in Friuli and 8 in
Trentino)
Data collection: questionnaires, analysis of the web sites and
documents
e Data type: Quantitative and qualitative
e Sample: 119 six universities staff
e Data collection: Survey of universities followed by key

informant interviews
o Type of data: Quantitative and qualitative
e Sample: 765 research teams from Andalusia
e Data collection: Survey using interview
L]
L]

sources

Type of data: Quantitative and qualitative

Sample: 385 researchers ascribed to PRO and 325 R&D

managers from firms

Data collection: Two surveys

e Data type: Quantitative

Sample: 575 university researchers and 454 industrial

researchers

Data collection: two related questionnaires one to university

researchers and one at industry researchers

Data type: Quantitative

e Sample: 15 projects from UK and 15 projects from France

e Data collection: Face to face interviews with respondents
experienced in knowledge transfer activities

e Data type: Qualitative

Sample: 1005 research groups out of the 2151 research

groups

e Data collection: Questionnaire.

Data type: Quantitative

e Sample: 385 researchers ascribed to PRO and 325 R&D
managers from firms

o Data collection: Two surveys

Data type: Quantitative

e Sample: 292 useable

questionnaires sent

Data collection: web-based questionnaires.

Data type: Quantitative

Sample: 55 people involved with entrepreneurship

Data collection: Interview, documentary and observation

Type of data: Qualitative

questionnaires out of 18,206

The empirical evidence is drawn from original micro- data
collected through country surveys of firms and researchers.

e Sample: 354 firms which have had declared involvement in
interactions with PRO and a control group of 384 with no
previous interaction with PRO and 136 researchers.

e Data collection: Survey using questionnaire for firms and
online questionnaire

o Type of data: Quantitative

(continued on next page)
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(2018)

41 Berbegal-Mirabent Spain
et al. (2015)

42 Biscotti et al. USA
(2012)

43 Mikkonen et al. Finland
(2018)

44 Canhoto et al. UK
(2016)

45 May et al. (2011) Malaysia

46 Bodas Freitas et al. Italy
(2013)

47 Morandi (2011) Italy

48 (Thune and Norway

Gulbrandsen,
2014)

49 Theodorakopoulos Columbia
et al. (2012)

functions and responsibilities established for the overall PgPMO,
as well as by proposing how to operationalize this set of
functions.
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# Publication Country Research Objective Elements of methodology
concerned
34 Pdvoa & Rapini Brazil This article aims to contribute to this literature by analyzing the ¢ Sample: 262 researchers out of 969 questionnaires sent.
(2010) technology transfer process from universities and public e Data collection: Questionnaire by email
research institutes to firms in Brazil. e Type of data: Quantitative
35 Dutrénit & Arza  Argentina, This chapter analyses the relationship between channels of PRO This chapter is based on research results from four countries
(2015) Brazil, Costa —I interactions and benefits in four Latin American countries  that used common datasets.
Rica, and from the perspective of both researchers and firms.
Mexico
36 Kunttu (2017) Finland The main goal of the study was to analyse the mechanisms and The author used a comparative qualitative multi case study
practices that are related to the educational aspects of this approach. Case studies were selected purposively following the
collaboration concept of information-rich cases. Data were collected by
interviews with both academicians and managers in R&D
involved in educational collaboration activities.
37 Wang et al. (2017) Hong Kong The aim of the paper is to propose a context aware researcher e Sample: Offline experiments: 130 companies randomly
China recommendation system to encourage UIC on industrial R&D selected together with 100,000 researchers for
projects. recommendation.
e Type of data: Quantitative
38 Bathelt et al. Canada The paper aims to develop a spin-off typology that emphasizes a ¢ Sample: 47 spinoffs from University of Waterloo, 14 firms
(2010) knowledge perspective, and links the spin-off phenomenon to  linked to the University of Guelph and 227 startup firms.
regional development in a dynamic perspective. e Data collection: semi-structured interviews
e Type of data: qualitative
39 Fernandes et al. Portugal This paper aims to make some contribution to theory as well as The research methodology is divided in four phases: problem
(2015) to practice by discussing a new (PPM) approach specifically analysis; solution design; solution evaluation; documentation
devoted to support collaborative university-industry R&D and communication. In the first phase interviews were
funded contracts. conducted with projects managers and officers.
40 Fernandes et al. Portugal The aim of this paper is to present what are the set of key Study used two cases HMIExcel and IC-HMI. The research used

observation and informal focus groups methods. The
observation method was adopted in a participative approach,

and the informal focus groups were run without a rigid

structure, involving several free-flowing discussions.

This study examines factors that explain the creation of .
university spin-offs.

Sample: Dataset from 63 Spanish universities (46 public and
17 Private)

e Data collection: Used already existing dataset
e Type of data: qualitative.

This article examines how to ensure that nonprofit academic e
organizations retain their status as “disinterested” knowledge
producers, committed to “scientific” interests over commercial o
concerns, as actors embedded within these organizations .
engage in exchange relationships with for-profit organizations.
To answer the following research questions: How can high- .
quality, ambitious software engineering research in a
collaborative setup be conducted quickly and on a large scale? o
How can real-time business feedback to continuously improve e
candidate solutions be gained?

This paper determines how the various contextual layers shape e
the co-production of value propositions in university—industry e
R&D collaboration, in the digital arena.

To understand the factors that relate to current project
management practices and the methodology applied.

L]
This paper provides a better understanding of the two forms of e
governance and of the characteristics of firms that are involved e
in one or the other mode of interaction.

Sample: 200 scientists and administrators from nine research
universities and thirty agricultural biotechnology companies,
Data collection: Interview

Type of data: Qualitative

Sample: Representatives from four companies involved in
two national Finnish software research programs

Data collection: Semi-structured interviews

Data type: Qualitative

Sample: 36 individuals in six groups

Data collection: Group interviews filmed and notes on
flipcharts and notebooks

Type of data: Qualitative

Sample: 19 interviewees from University and SMEs

Data collection: Interviews conducted face to face or via skype
Type of data: Qualitative

Sample: 1052 firms

Data collection: a questionnaire integrated into the quarterly
regional economic foresight survey of Piedmont’s Chamber of
Commerce.

Type of data: Quantitative

The present study sheds some light on the management system The study used a multi-case design. Data were collected using
of R&D cooperative agreement by examining the coordination face to face semi-structured in depth interviews with both the
and control modes exploited by participants to integrate and  participants of the joint research project. Two distinct

supervise their efforts in a joint research project. The focus is on questionnaire for academic and industrial partners were used.

industry— university collaborative researches.

The aim of this paper is to investigate how research .
partnerships between firms and universities emerge and evolve
over time, focusing on the relationship between initial .
conditions and development trajectories.

L]
The aim of this paper is to demonstrate how technology transfer e
from university to rural industry can be effected by using
academic-related research and advisory centers as
intermediaries.

Sample: Six cases of multiparty consortia involving several
academic and industrial affiliates

Data collection: longitudinal comparative case study for a
period of 3 years. Using documents, field observation and
in-depth interviews

Type of data: Qualitative

Sample: 3 CoPs (a coalition of PIRc, University of Cauca, 2
regional Government agencies and regional chamber of
commerce; a 44 fish farmers and 35 coffee producers)

Data collection: Data were collected longitudinally through
participant and non-participant observation and feedback
interviews, using log books and feedback sheets, during
steering group meetings (six occasions), workshops (12
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# Publication Country Research Objective Elements of methodology
concerned
occasions) and follow up visits throughout the program
(totaling 397 occasions).
o Type of data: Qualitative
50 Gertner et al. UK This article seeks to examine the detailed processes of e Sample: A multiple case study approach involving three
(2011) knowledge flow and learning within KTP projects through the separate KTPs projects

51 Nakwa etal.(2012) Thailand

52 (Kayser et al., Brazil

2018)

53 Johnson (2008) Canada

54 Dalmarco et al. Brezil
(2018)

55 Galan-Muros et al. 33 countries of
(2015) Europe

56 Nielsen & Denmark and
Cappelen (2014)  Norway

57 Olmos-Penuela Spain
et al. (2014)

58 Motoyama (2014) Japan

59 Styhre & Lind Sweden
(2010)
60 Lemos & Cario Brezil
(2017)
61 Mathies & USA and France

Slaughter (2013)

62 Kruss et al. (2015) Uganda,
Nigeria, and
South Africa

63 Schiller & Lee Korea,
(2015) Malaysia,
Thailand, China,
and India

64 Bjerregaard (2009) Denmark

lens of the communities of practice (CoPs) approach to situated
learning.

This paper explores the roles innovation intermediaries play in
stimulating triple helix networks in Thai SMEs.

The purpose of this study is to empirically identify best
management practices in Ul collaborative projects and to
present a guide for these practices.

The paper illustrates how an intermediate organization can help
triple helix partnerships towards the successful
commercialization of new technologies.

The aim of this study is to identify potential activities and
policies that help encourage academic technology transfer and
spin-off creation in Brazil

This paper identifies and evaluates the mechanisms that
European HEIs are using to nurture industry collaboration at
strategic and operational level and assess their relationship
with seven UBC activities.

The aim of this study has been to take a closer look at the
mechanisms of knowledge transfer and knowledge sharing
between stakeholders in university-industry collaboration
projects.

e Data collection: Archives, interviews, questionnaires and
observations.

Type of data: Qualitative

e Sample: 30 and 17 firms from ceramic and furniture
industries respectively

Data collection: Interviews, questionnaire administration and
observations

Type of data: qualitative

Sample: 4 U—I collaboration projects (2 successful and 2
unsuccessful)

Data collection: interview

Type of data: Qualitative

Sample: 21 actors from 6 in-depth case studies of projects
Data collection: 1 h detailed interviews

Type of data: Qualitative

Sample: Managers from four business incubators and
entrepreneurs from 14 incubated companies

Data collection: semi-structured questionnaire and strategic
plans of the universities and external consulting companies
Type of data: Qualitative

Sample: 2157 HEI managers from different types of HEI
Data collection: Self administered survey questionnaire
Type of data: Quantitative

e Sample: 35 company representatives (19), researchers (12)
and students (4)

o Data collection: Semi-structured interviews

Type of data: Qualitative

The aim of this research is to achieve a better understanding of e Sample: 97 CSIC SSH research groups

the processes underlying knowledge transfer (KT) in social
sciences and humanities (SSH).

The focus of the paper is on how academic and corporate
researchers at the frontline conduct advancement of
‘knowledge’ and ‘technology’ and develop such knowledge and
technology in a long, complex process.

The objective of this paper is thus to show that the regime of the
entrepreneurial university is creating new organizational forms
within the institutional domain of higher education and
research.

The overall objective of this study is to analyse the
establishment and development of U—I interactions in Santa
Catarina.

This study examines the associations between research funding
and science corporation representation on university boards.

This chapter aims at examining the nature of university—
industry interaction in distinct African contexts.

The aim of this chapter was to assess in a comparative way to
what extent UlLs are a meaningful vehicle for catch- up
processes in five Asian latecomer and catch- up countries, to
explain the differences in UILs among the five countries, and to
give policy recommendations on the enhancement of UILs
during catch- up processes.

To examine the collaboration strategies employed by
collaborating SMEs and university researchers for initiating and
optimizing the process and outcome of R&D collaboration.

e Data collection: Two questionnaires on research group
leaders plus data on academic production and impact
gathered from Thomson Reuters, ISI Web of Science (WoS),
and the Social Science Citations Index (SSCI) and Arts &
Humanities Citation Index (A&HCI).

Type of data: Quantitative

Sample: Two cases of nanotechnology were studied.

Data collection: detailed archival search and interview

Type of data: qualitative

e Sample: ten research centers from UniTech (Average 3
interviews per center)

Data collection: interviews and participative observations.
Type of data: Qualitative

e Sample: 38 researchers and managers of technological
innovation centers

Data collection: In depth interviews

e Type of data: Qualitative

e Sample: only voting members of boards of trustees of the 26
private US AAU

Data collection: Data collected include university, trustee
name, the name of the publicly traded corporations on
which the trustee sits as a member of the board or boards of
directors, and the NAICS code.

Type of data: Quantitative

Sample: (Nigeria: 139 manufacturing firms; Uganda: 36
SMEs, South Africa: based on national dataset from
innovation survey.

Data collection: interviews and data from contextual studies
Type of data both quantitative and qualitative

The research used interviews, case studies, and quantitative and
qualitative analysis using a questionnaire survey and in- depth
interactions with policymakers and practitioners. Surveys were
carried out in Korea, Malaysia, Thailand, China, and India.

e Sample: 26 interviewees from 19 SMEs and 9 public
University Departments
o Data collection: Semi structured interviews

(continued on next page)
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# Publication Country

concerned

Research Objective

Elements of methodology

65 Jain et al. (2009)  USA

identity.
66 Wright et al. Belgium,
(2007) France,
Germany etc.  the high tech clusters of the US.
67 Schoen et al. Belgium,
(2012) France, structural dimensions should yield viable configurations of

Germany, etc.
TTOs.

68 Boh et al. (2015) USA

university ecosystem.

To investigate the sense-making that scientists engage in as part
of their participation in technology transfer and postulate that
this process involves a potential modification in their role

Type of data: Qualitative

Sample: 20 scientists and 8 TTO staff

Data collection: Semi structured interviews
Type of data: Qualitative

The book aims to filling the gap in understanding of the process The book used various quantitative and qualitative data either
of spin off creation and development in environments outside collected by the authors of drawn from other researches.

This paper presents a discussion on which combinations of four e Sample: 16 case studies of universities located in six European

countries

TTOs. It also addresses the pros and cons of the four types of e Data collection: In depth face to face interview plus

information from websites of universities and reports
e Type of data: Qualitative

This study offers a thorough analysis of the university spinoff e Sample: 130 individuals including founders of forty-seven
development process, focusing in particular on student
involvement in the initial phases of these technology
commercialization efforts and on the impact of the larger

spinoffs, directors and staff of TTOs, Entrepreneurship Cen-
ter Directors, faculty engaged in entrepreneurship education
and students (or alumni)

Data collection: Interview

e Type of data: Qualitative

References

Ahmad, AR, Farley, A., 2014. Funding reforms in Malaysian public universities from
the perspective of strategic planning. Procedia Soc. Behav. Sci. 129, 105—110.
https://doi.org/10.1016/j.sbspro.2014.03.654.

Alexander, A.T., Martin, D.P, 2013. Intermediaries for open innovation: a
competence-based comparison of knowledge transfer offices practices. Technol.
Forecast. ~ Soc. Change 80 (1), 38-49. https://doi.org/10.1016/
j-techfore.2012.07.013.

Ankrah, S., AL-Tabbaa, O., 2015. Universities—industry collaboration: a systematic
review. Scand. J. Manag. 31 (3), 387—408. https://doi.org/10.1016/
j.scaman.2015.02.003.

Arza, V., 2010. Channels, benefits and risks of public—private interactions for
knowledge transfer: conceptual framework inspired by Latin America. Sci. Publ.
Pol. 37 (7), 473—484.

Arza, V., Carattoli, M., 2016. Personal ties in university-industry linkages: a case-
study from Argentina. J. Technol. Tran. 42 (4), 814—840. https://doi.org/
10.1007/s10961-016-9544-x.

Arza, V., De Fuentes, C., Dutrénit, G., Vazquez, C,, 2015. Channels and benefits of
interactions between public research organizations and industry: comparing
country cases in Africa, Asia, and Latin America. In: Albuquerque, E., Lee, K.,
Suzigan, W., Kruss, G. (Eds.), Developing National Systems of Innovation,
pp- 164—193. https://doi.org/10.4337/9781784711108.00015.

Arza, V., Vazquez, C., 2010. Interactions between public research organisations and
industry in Argentina. Sci. Publ. Pol. 37 (7), 499—511. https://doi.org/10.3152/
030234210x512728.

Attia, A.M., 2015. National innovation systems in developing countries: barriers to
university—industry collaboration in Egypt. Int. J. Technol. Manag. Sustain. Dev.
14 (2), 113—124. https://doi.org/10.1386/tmsd.14.2.113_1.

Banal-Estanol, A., Macho-Stadler, L., Pérez-Castrillo, D., 2018. Endogenous matching
in university-industry collaboration: theory and empirical evidence from the
United Kingdom. Manag. Sci. 64 (4), 1591-1608. https://doi.org/10.1287/
mnsc.2016.2680.

Bathelt, H., Kogler, D.F., Munro, AK,, 2010. A knowledge-based typology of uni-
versity spin-offs in the context of regional economic development. Tech-
novation 30 (9-10), 519-532. https://doi.org/10.1016/
j-technovation.2010.04.003.

Bekkers, R., Bodas Freitas, .M., 2008. Analysing knowledge transfer channels be-
tween universities and industry: to what degree do sectors also matter? Res.
Pol. 37 (10), 1837—1853. https://doi.org/10.1016/j.respol.2008.07.007.

Belkhodja, O., Landry, R, 2007. The Triple-Helix collaboration: why do researchers
collaborate with industry and the government? What are the factors that in-
fluence the perceived barriers? Scientometrics 70 (2), 301—332. https://doi.org/
10.1007/s11192-007-0205-6.

Berbegal-Mirabent, ]., Ribeiro-Soriano, D.E., Sdnchez Garcia, ].L., 2015. Can a magic
recipe foster university spin-off creation? J. Bus. Res. 68 (11), 2272—2278.
https://doi.org/10.1016/j.jbusres.2015.06.010.

Berbegal-Mirabent, ]., Lafuente, E., Solé, F., 2013. The pursuit of knowledge transfer
activities: an efficiency analysis of Spanish universities. J. Bus. Res. 66 (10),
2051-2059. https://doi.org/10.1016/j.jbusres.2013.02.031.

Biscotti, D., Lacy, W.B., Glenna, L.L., Welsh, R,, 2012. Constructing “disinterested”
academic science. Polit. Soc. 40 (2), 273—308. https://doi.org/10.1177/
0032329212441601.

Bjerregaard, T., 2009. Universities-industry collaboration strategies: a micro-level
perspective. Eur. ]. Innovat. Manag. 12 (2), 161-176. https://doi.org/10.1108/
14601060910953951.

Bodas Freitas, .M., Geuna, A., Rossi, F., 2013. Finding the right partners: institutional
and personal modes of governance of university—industry interactions. Res. Pol.
42 (1), 50—62. https://doi.org/10.1016/j.respol.2012.06.007.

Boh, W.E, De-Haan, U., Strom, R., 2015. University technology transfer through
entrepreneurship: faculty and students in spinoffs. . Technol. Tran. 41 (4),
661—669. https://doi.org/10.1007/s10961-015-9399-6.

Bruneel, J., D’Este, P, Salter, A., 2010. Investigating the factors that diminish the
barriers to university—industry collaboration. Res. Pol. 39 (7), 858—868. https://
doi.org/10.1016/j.respol.2010.03.006.

Bstieler, L., Hemmert, M., Barczak, G., 2014. trust formation in university-industry
collaborations in the U.S. Biotechnology industry: IP policies, shared gover-
nance, and champions*,f. J. Prod. Innovat. Manag. 32 (1), 111-121. https://
doi.org/10.1111/jpim.12242.

Bstieler, L., Hemmert, M., Barczak, G., 2017. The changing bases of mutual trust
formation in inter-organizational relationships: a dyadic study of university-
industry research collaborations. J. Bus. Res. 74, 47—54. https://doi.org/
10.1016/j.jbusres.2017.01.006.

Champenois, C., Etzkowitz, H., 2017. From boundary line to boundary space: the
creation of hybrid organizations as a Triple Helix micro-foundation. Tech-
novation. https://doi.org/10.1016/j.technovation.2017.11.002.

Chau, V.S, Gilman, M., Serbanica, C., 2017. Aligning university—industry in-
teractions: the role of boundary spanning in intellectual capital transfer.
Technol. Forecast. Soc. Change 123, 199—209. https://doi.org/10.1016/
j.techfore.2016.03.013.

Chaves, C.V., Rapini, M.S., Suzigan, W., Fernandes, A.C.de A., Domingues, E., Martins
Carvalho, S.S., 2015. The contribution of universities and research institutes to
Brazilian innovation system. Innovat. Dev. 6 (1), 31-50. https://doi.org/10.1080/
2157930x.2015.1056401.

Comacchio, A., Bonesso, S., Pizzi, C., 2011. Boundary spanning between industry and
university: the role of Technology Transfer Centres. ]. Technol. Tran. 37 (6),
943-966. https://doi.org/10.1007/510961-011-9227-6.

Canhoto, AL, Quinton, S., Jackson, P., Dibb, S., 2016. The co-production of value in
digital, university—industry R&D collaborative projects. Ind. Market. Manag. 56,
86—96. https://doi.org/10.1016/j.indmarman.2016.03.010.

Dalmarco, G., Hulsink, W., Blois, G.V., 2018. Creating entrepreneurial universities in
an emerging economy: evidence from Brazil. Technol. Forecast. Soc. Change.
https://doi.org/10.1016/j.techfore.2018.04.015.

Decter, M., Bennett, D., Leseure, M., 2007. University to business technology
transfer—UK and USA comparisons. Technovation 27 (3), 145—155. https://
doi.org/10.1016/j.technovation.2006.02.001.

De Fuentes, C., Dutrénit, G., 2012. Best channels of academia—industry interaction
for long-term benefit. Res. Pol. 41 (9), 1666—1682. https://doi.org/10.1016/
j.respol.2012.03.026.

D’Este, P., Patel, P., 2007. University—industry linkages in the UK: what are the
factors underlying the variety of interactions with industry? Res. Pol. 36 (9),
1295—1313. https://doi.org/10.1016/j.respol.2007.05.002.

Dutrénit, G., Arza, V., 2015. Features of interactions between public research or-
ganizations and industry in Latin America: the perspective of researchers and
firms. In: Albuquerque, E., Lee, K., Suzigan, W., Kruss, G. (Eds.), Developing
National Systems of Innovation, pp. 93—119. https://doi.org/10.4337/
9781784711108.00011.

Dutrénit, G., Arza, V., 2010. Channels and benefits of interactions between public
research organisations and industry: comparing four Latin American countries.
Sci. Publ. Pol. 37 (7), 541—553. https://doi.org/10.3152/030234210x512043.

Dutrénit, G., De Fuentes, C., Torres, A., 2010. Channels of interaction between public
research organisations and industry and their benefits: evidence from Mexico.
Sci. Publ. Pol. 37 (7), 513—526. https://doi.org/10.3152/030234210x512025.


https://doi.org/10.1016/j.sbspro.2014.03.654
https://doi.org/10.1016/j.techfore.2012.07.013
https://doi.org/10.1016/j.techfore.2012.07.013
https://doi.org/10.1016/j.scaman.2015.02.003
https://doi.org/10.1016/j.scaman.2015.02.003
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref4
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref4
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref4
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref4
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref4
https://doi.org/10.1007/s10961-016-9544-x
https://doi.org/10.1007/s10961-016-9544-x
https://doi.org/10.4337/9781784711108.00015
https://doi.org/10.3152/030234210x512728
https://doi.org/10.3152/030234210x512728
https://doi.org/10.1386/tmsd.14.2.113_1
https://doi.org/10.1287/mnsc.2016.2680
https://doi.org/10.1287/mnsc.2016.2680
https://doi.org/10.1016/j.technovation.2010.04.003
https://doi.org/10.1016/j.technovation.2010.04.003
https://doi.org/10.1016/j.respol.2008.07.007
https://doi.org/10.1007/s11192-007-0205-6
https://doi.org/10.1007/s11192-007-0205-6
https://doi.org/10.1016/j.jbusres.2015.06.010
https://doi.org/10.1016/j.jbusres.2013.02.031
https://doi.org/10.1177/0032329212441601
https://doi.org/10.1177/0032329212441601
https://doi.org/10.1108/14601060910953951
https://doi.org/10.1108/14601060910953951
https://doi.org/10.1016/j.respol.2012.06.007
https://doi.org/10.1007/s10961-015-9399-6
https://doi.org/10.1016/j.respol.2010.03.006
https://doi.org/10.1016/j.respol.2010.03.006
https://doi.org/10.1111/jpim.12242
https://doi.org/10.1111/jpim.12242
https://doi.org/10.1016/j.jbusres.2017.01.006
https://doi.org/10.1016/j.jbusres.2017.01.006
https://doi.org/10.1016/j.technovation.2017.11.002
https://doi.org/10.1016/j.techfore.2016.03.013
https://doi.org/10.1016/j.techfore.2016.03.013
https://doi.org/10.1080/2157930x.2015.1056401
https://doi.org/10.1080/2157930x.2015.1056401
https://doi.org/10.1007/s10961-011-9227-6
https://doi.org/10.1016/j.indmarman.2016.03.010
https://doi.org/10.1016/j.techfore.2018.04.015
https://doi.org/10.1016/j.technovation.2006.02.001
https://doi.org/10.1016/j.technovation.2006.02.001
https://doi.org/10.1016/j.respol.2012.03.026
https://doi.org/10.1016/j.respol.2012.03.026
https://doi.org/10.1016/j.respol.2007.05.002
https://doi.org/10.4337/9781784711108.00011
https://doi.org/10.4337/9781784711108.00011
https://doi.org/10.3152/030234210x512043
https://doi.org/10.3152/030234210x512025

S.U. Nsanzumuhire, W. Groot / Journal of Cleaner Production 258 (2020) 120861 23

Eun, J.-H., Lee, K., Wu, G., 2006. Explaining the “university-run entreprises” in
China: a theoretical framework for University-Industry Relationship in devel-
oping countries and its application to China. Res. Pol. (35), 1329—1346.

Etzkowitz, H., 2003. Innovation in innovation: the triple helix of university-
industry-government relations. Soc. Sci. Inf. 42 (3), 293—337. https://doi.org/
10.1177/05390184030423002.

Faisal, R, Chong, AL, Voon Yee, AS. 2017. Systematic review of sustainable
knowledge transfer process in government-industry-academia consortium.
Asian J. Innovat. Pol. 6 (3), 295—312. https://doi.org/10.7545/ajip.2017.6.3.295.

Fernandes, G., Pinto, E.B., Aradjo, M., Machado, R.]., 2018. The roles of a Programme
and Project Management Office to support collaborative university—industry
R&D. Total Qual. Manag. Bus. Excel. 1-26. https://doi.org/10.1080/
14783363.2018.1436963.

Fernandes, G., Pinto, E.B., Machado, RJ., Aradjo, M., Pontes, A., 2015. A program and
project management approach for collaborative university-industry R&D fun-
ded contracts. Procedia Comput. Sci. 64, 1065—1074. https://doi.org/10.1016/
j.procs.2015.08.52.

Filippetti, A., Savona, M., 2017. University—industry linkages and academic en-
gagements: individual behaviours and firms’ barriers. Introduction to the spe-
cial section. J. Technol. Tran. 42, 719—729.

Galan-Muros, V., van der Sijde, P., Groenewegen, P., Baaken, T., 2015. Nurture over
nature: how do European universities support their collaboration with busi-
ness? J. Technol. Tran. 42 (1), 184—205. https://doi.org/10.1007/s10961-015-
9451-6.

Garousi, V., Eskandar, M.M., Herkiloglu, K., 2016a. Industry—academia collabora-
tions in software testing: experience and success stories from Canada and
Turkey. Software Qual. J. 25 (4), 1091—-1143. https://doi.org/10.1007/s11219-016-
9319-5.

Garousi, V., Petersen, K., Ozkan, B., 2016b. Challenges and best practices in industry-
academia collaborations in software engineering: a systematic literature re-
view. Inf. Software Technol. 79, 106—127. https://doi.org/10.1016/
j.infsof.2016.07.006.

Gertner, D., Roberts, J., Charles, D., 2011. University-industry collaboration: a CoPs
approach to KTPs. J. Knowl. Manag. 15 (4), 625—647. https://doi.org/10.1108/
13673271111151992.

Guimon, J., 2013. Promoting University-Industry Collaboration in Developing
Countries. The Innovation Policy Platform, World Bank, New York.

Giimiisay, A.A., Bohné, T.M., 2018. Individual and organizational inhibitors to the
development of entrepreneurial competencies in universities. Res. Pol. 47 (2),
363—378. https://doi.org/10.1016/j.respol.2017.11.008.

Harris, F, Lyon, F, 2013. Transdisciplinary environmental research: building trust
across professional cultures. Environ. Sci. Pol. 31, 109—119. https://doi.org/
10.1016/j.envsci.2013.02.006.

Hemmert, M., Bstieler, L., Okamuro, H., 2014. Bridging the cultural divide: trust
formation in university—industry research collaborations in the US, Japan, and
South Korea. Technovation 34 (10), 605—616. https://doi.org/10.1016/
j.technovation.2014.04.006.

Jain, S., George, G., Maltarich, M., 2009. Academics or entrepreneurs? Investigating
role identity modification of university scientists involved in commercialization
activity. Res. Pol. 38 (6), 922—935. https://doi.org/10.1016/j.respol.2009.02.007.

Johnson, W.H.A., 2008. Roles, resources and benefits of intermediate organizations
supporting triple helix collaborative R&D: the case of Precarn. Technovation 28
(8), 495—505. https://doi.org/10.1016/j.technovation.2008.02.007.

Kayser, A.C., Schmidt, S., Dal Ri, R.S., 2018. University-industry collaborative pro-
jects: analysis and proposal of management practices. Rev. Gestao e Projetos 9
(1), 24—38. https://doi.org/10.5585/gep.v9i1.610.

Kruss, G., Adeoti, ].0., Nabudere, D., 2015. Bracing for change: making universities
and firms partners for innovation in sub-Saharan Africa. In: Albuquerque, E.,
Lee, K., Suzigan, W., Kruss, G. (Eds.), Developing National Systems of Innovation,
pp. 31-54. https://doi.org/10.4337/9781784711108.00009.

Kunttu, L, 2017. Educational involvement in innovative university—industry
collaboration. Technol. Innovat. Manag. Rev. 7 (12), 14—22. https://doi.org/
10.22215/timreview/1124.

Lee, K.-J., 2014. Development of boundary-spanning organisations in Japanese
universities for different types of university—industry collaborations: a resource
dependence perspective. Asian ]. Technol. Innovat. 22 (2), 204—218. https://
doi.org/10.1080/19761597.2014.973164.

Lemos, D. da C., Cario, S.A.F,, 2017. University—industry interaction in Santa Cata-
rina: evolutionary phases, forms of interaction, benefits, and barriers. Rev. Adm.
Inovagao (RAI) 14 (1), 16—29. https://doi.org/10.1016/j.rai.2016.12.001.

Leydesdorff, L., Park, H.W., Lengyel, B., 2013. A routine for measuring synergy in
university—industry—government relations: mutual information as a Triple-
Helix and Quadruple-Helix indicator. Scientometrics 99 (1), 27—35. https://
doi.org/10.1007/s11192-013-1079-4.

Mascarenhas, C., Ferreira, J.J., Marques, C., 2018. University—industry cooperation: a
systematic literature review and research agenda. Sci. Publ. Pol. 45 (5),
708—718. https://doi.org/10.1093/scipol/scy003.

Mathies, C., Slaughter, S., 2013. University trustees as channels between academe
and industry: toward an understanding of the executive science network. Res.
Pol. 42 (6—7), 1286—1300. https://doi.org/10.1016/j.respol.2013.03.003.

May, C.C.M., Hwa, Y.E., Spowage, A., 2011. Developing and evaluating a project
management methodology (PMM) for university-industry collaborative pro-
jects. Prod. Manag. Dev. 9 (2), 121—135. https://doi.org/10.4322/pmd.2012.004.

Mikkonen, T., Lassenius, C., Mannisto, T., Oivo, M., Jarvinen, J., 2018. Continuous and
collaborative technology transfer: software engineering research with real-time

industry impact. Inf. Software Technol. 95, 34—45. https://doi.org/10.1016/
j.infsof.2017.10.013.

Mgonja, C.T.,, 2017. Enhancing the university - industry collaboration in developing
countries through best practices. Int. J. Eng. Trends Technol. 50 (4), 201-225.
Retrieved from. http://www.ijettjournal.org.

Morandi, V., 2011. The management of industry—university joint research projects:
how do partners coordinate and control R&D activities? J. Technol. Tran. 38 (2),
69—92. https://doi.org/10.1007/s10961-011-9228-5.

Motoyama, Y., 2014. Long-term collaboration between university and industry: a
case study of nanotechnology development in Japan. Technol. Soc. 36, 39—51.
https://doi.org/10.1016/j.techsoc.2013.09.001.

Muscio, A., Pozzali, A., 2012. The effects of cognitive distance in university-industry
collaborations: some evidence from Italian universities. J. Technol. Tran. 38 (4),
486—508. https://doi.org/10.1007/s10961-012-9262-y.

Muscio, A., Vallanti, G., 2014. Perceived obstacles to university—industry collabo-
ration: results from a qualitative survey of Italian academic departments. Ind.
Innovat. 21 (5), 410—429. https://doi.org/10.1080/13662716.2014.969935.

Nakwa, K., Zawdie, G., Intarakumnerd, P., 2012. Role of intermediaries in acceler-
ating the transformation of inter-firm networks into triple helix networks: a
case study of SME-based industries in Thailand. Procedia Soc. Behav. Sci. 52,
52—61. https://doi.org/10.1016/j.sbspro.2012.09.441.

Nielsen, C., Cappelen, K., 2014. Exploring the mechanisms of knowledge transfer in
university-industry collaborations: a study of companies, students and re-
searchers. High Educ. Q. 68 (4), 375—393. https://doi.org/10.1111/hequ.12035.

O’Connor, D., Green, S., Higgins, J.P.T., 2011. Chapter 5: defining the review question
and developing criteria for including studies. In: Higgins, J.P.T,, Green, S. (Eds.),
Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0
[updated September 2011]. The Cochrane Collaboration. Available from. www.
cochrane-handbook.org.

Olmos-Penuela, ]., Castro-Martinez, E., D’Este, P., 2014. Knowledge transfer activities
in social sciences and humanities: explaining the interactions of research
groups with non-academic agents. Res. Pol. 43 (4), 696—706. https://doi.org/
10.1016/j.respol.2013.12.004.

O'Reilly, P., Cunningham, J.A., 2017. Enablers and barriers to university technology
transfer engagements with small- and medium-sized enterprises: perspectives
of Principal Investigators. Small Enterp. Res. 24 (3), 274—289. https://doi.org/
10.1080/13215906.2017.1396245.

Perkmann, M., Tartari, V., McKelvey, M., Autio, E., Brostrom, A., D’Este, P., Fini, R.,
Geuna, R, Hughes, A., Krabel, S., Kitson, M., Llerena, P., Lissoni, F,, Salter, A.,
Sobrero, M., 2013. Academic engagement and commercialisation: a review of
the literature on university—industry relations. Res. Pol. 42 (2), 423—442.
https://doi.org/10.1016/j.respol.2012.09.007.

Perkmann, M., Walsh, K., 2007. University-Industry relationship and open innova-
tion: towards a research agenda. Int. J. Manag. Rev. 9 (4), 259—280.

Pévoa, LM.C., Rapini, M.S., 2010. Technology transfer from universities and public
research institutes to firms in Brazil: what is transferred and how the transfer is
carried out. Sci. Publ. Pol. 37 (2), 147-159. https://doi.org/10.3152/
030234210x496619.

Rajalo, S., Vadi, M., 2017. University-industry innovation collaboration: Recon-
ceptualization. Technovation 62 (63), 42—54.

Ramos-Vielba, I, Ferndndez-Esquinas, M., 2011. Beneath the tip of the iceberg:
exploring the multiple forms of university—industry linkages. High Educ. 64 (2),
237-265. https://doi.org/10.1007/510734-011-9491-2,

Ryan, ].G., Wafer, B., Fitzgerald, M., 2008. University—industry collaboration: an
issue for Ireland as an economy with high dependence on academic research.
Res. Eval. 17 (4), 294—302. https://doi.org/10.3152/095820208x382841.

Santoro, M.D., Chakrabarti, A.K., 1999. Building industry-university research cen-
ters: some strategic considerations. Int. J. Manag. Rev. 1 (3), 225—244. https://
doi.org/10.1111/1468-2370.00014.

Schiller, D., Lee, K., 2015. Are university—industry links meaningful for catch up ? A
comparative analysis of five Asian countries. In: Albuquerque, E., Lee, K,
Suzigan, W., Kruss, G. (Eds.), Developing National Systems of Innovation. In-
ternational Development Research Centre, Cheltenham, pp. 55—92. https://
doi.org/10.4337/9781784711108.00010.

Schoen, A., van Pottelsberghe de la Potterie, B., Henkel, J., 2012. Governance ty-
pology of universities’ technology transfer processes. J. Technol. Tran. https://
doi.org/10.1007/s10961-012-9289-0.

Secundo, G., Perez, S.E., Martinaitis, Z., Leitner, KH., 2017. An Intellectual Capital
framework to measure universities’ third mission activities. Technol. Forecast.
Soc. Change 123, 229-239. https://doi.org/10.1016/j.techfore.2016.12.013.

Smirnova, Y.V., 2014. Attitudes of companies in Kazakhstan towards knowledge
collaboration with universities. Procedia Soc. Behav. Sci. 109, 639—644. https://
doi.org/10.1016/j.sbspro.2013.12.520.

Ssebuwufu, J., Ludwick, T., Béland, M., 2012. Strengthening University-Industry
Linkages in Africa: A Study on Institutional Capacities and Gaps. Accra: Associa-
tion of African Universities (AAU).

Styhre, A., Lind, F,, 2010. The softening bureaucracy: accommodating new research
opportunities in the entrepreneurial university. Scand. ]. Manag. 26 (2),
107—120. https://doi.org/10.1016/j.scaman.2009.08.001.

Susman, G.I, Evered, R.D., 1978. An assessment of the scientific merits of action
research. Adm. Sci. Q. 23 (No 4), 582—603.

Talwar, R., 1993. Business re-engineering—a strategy-driven approach. Long. Range
Plan. 26 (6), 22—40. https://doi.org/10.1016/0024-6301(93)90204-s.

Teixeira, A.A.C., Mota, L., 2012. A bibliometric portrait of the evolution, scientific
roots and influence of the literature on university—industry links.


http://refhub.elsevier.com/S0959-6526(20)30908-2/sref33
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref33
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref33
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref33
https://doi.org/10.1177/05390184030423002
https://doi.org/10.1177/05390184030423002
https://doi.org/10.7545/ajip.2017.6.3.295
https://doi.org/10.1080/14783363.2018.1436963
https://doi.org/10.1080/14783363.2018.1436963
https://doi.org/10.1016/j.procs.2015.08.52
https://doi.org/10.1016/j.procs.2015.08.52
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref38
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref38
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref38
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref38
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref38
https://doi.org/10.1007/s10961-015-9451-6
https://doi.org/10.1007/s10961-015-9451-6
https://doi.org/10.1007/s11219-016-9319-5
https://doi.org/10.1007/s11219-016-9319-5
https://doi.org/10.1016/j.infsof.2016.07.006
https://doi.org/10.1016/j.infsof.2016.07.006
https://doi.org/10.1108/13673271111151992
https://doi.org/10.1108/13673271111151992
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref43
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref43
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref43
https://doi.org/10.1016/j.respol.2017.11.008
https://doi.org/10.1016/j.envsci.2013.02.006
https://doi.org/10.1016/j.envsci.2013.02.006
https://doi.org/10.1016/j.technovation.2014.04.006
https://doi.org/10.1016/j.technovation.2014.04.006
https://doi.org/10.1016/j.respol.2009.02.007
https://doi.org/10.1016/j.technovation.2008.02.007
https://doi.org/10.5585/gep.v9i1.610
https://doi.org/10.4337/9781784711108.00009
https://doi.org/10.22215/timreview/1124
https://doi.org/10.22215/timreview/1124
https://doi.org/10.1080/19761597.2014.973164
https://doi.org/10.1080/19761597.2014.973164
https://doi.org/10.1016/j.rai.2016.12.001
https://doi.org/10.1007/s11192-013-1079-4
https://doi.org/10.1007/s11192-013-1079-4
https://doi.org/10.1093/scipol/scy003
https://doi.org/10.1016/j.respol.2013.03.003
https://doi.org/10.4322/pmd.2012.004
https://doi.org/10.1016/j.infsof.2017.10.013
https://doi.org/10.1016/j.infsof.2017.10.013
http://www.ijettjournal.org
https://doi.org/10.1007/s10961-011-9228-5
https://doi.org/10.1016/j.techsoc.2013.09.001
https://doi.org/10.1007/s10961-012-9262-y
https://doi.org/10.1080/13662716.2014.969935
https://doi.org/10.1016/j.sbspro.2012.09.441
https://doi.org/10.1111/hequ.12035
http://www.cochrane-handbook.org
http://www.cochrane-handbook.org
https://doi.org/10.1016/j.respol.2013.12.004
https://doi.org/10.1016/j.respol.2013.12.004
https://doi.org/10.1080/13215906.2017.1396245
https://doi.org/10.1080/13215906.2017.1396245
https://doi.org/10.1016/j.respol.2012.09.007
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref70
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref70
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref70
https://doi.org/10.3152/030234210x496619
https://doi.org/10.3152/030234210x496619
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref72
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref72
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref72
https://doi.org/10.1007/s10734-011-9491-2
https://doi.org/10.3152/095820208x382841
https://doi.org/10.1111/1468-2370.00014
https://doi.org/10.1111/1468-2370.00014
https://doi.org/10.4337/9781784711108.00010
https://doi.org/10.4337/9781784711108.00010
https://doi.org/10.1007/s10961-012-9289-0
https://doi.org/10.1007/s10961-012-9289-0
https://doi.org/10.1016/j.techfore.2016.12.013
https://doi.org/10.1016/j.sbspro.2013.12.520
https://doi.org/10.1016/j.sbspro.2013.12.520
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref80
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref80
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref80
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref80
https://doi.org/10.1016/j.scaman.2009.08.001
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref82
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref82
http://refhub.elsevier.com/S0959-6526(20)30908-2/sref82
https://doi.org/10.1016/0024-6301(93)90204-s

24 S.U. Nsanzumuhire, W. Groot / Journal of Cleaner Production 258 (2020) 120861

Scientometrics 93 (3), 719—743. https://doi.org/10.1007/s11192-012-0823-5.

Theodorakopoulos, N., Sdnchez Preciado, D.J., Bennett, D., 2012. Transferring tech-
nology from university to rural industry within a developing economy context:
the case for nurturing communities of practice. Technovation 32 (9-10),
550-559. https://doi.org/10.1016/j.technovation.2012.05.001.

Thune, T., Gulbrandsen, M., 2014. Dynamics of collaboration in university—industry
partnerships: do initial conditions explain development patterns? J. Technol.
Tran. 39 (6), 977—993. https://doi.org/10.1007/s10961-014-9331-5.

Tsubouchi, M., Morishita, R., Tabata, Y., Matsui, S., Kawakami, K., 2008. Critical issues
for effective collaboration between academia and industry in the field of
regenerative medicine in Japan. Regen. Med. 3 (4), 497—504. https://doi.org/
10.2217/17460751.3.4.497.

United Nations, 2019. World Economic Situation and Prospects 2019. World Eco-
nomic Situation and Prospects (WESP). https://doi.org/10.18356/a97d12e3-en.

Vega-Jurado, J., Ferndndez-de-Lucio, 1., Huanca, R., 2007. University—industry re-
lations in Bolivia: implications for university transformations in Latin America.
High Educ. 56 (2), 205—220. https://doi.org/10.1007/s10734-007-9098-9.

Vick, T.E. Robertson, M. 2017. A systematic literature review of UK
university—industry collaboration for knowledge transfer: a future research
agenda. Sci. Publ. Pol. 45 (4), 579—590. https://doi.org/10.1093/scipol/scx086.

Villani, E., Rasmussen, E., Grimaldi, R,, 2017. How intermediary organizations
facilitate university—industry technology transfer: a proximity approach.
Technol. Forecast. Soc. Change 114, 86—102. https://doi.org/10.1016/
j.techfore.2016.06.004.

Wang, Q., Ma, J,, Liao, X., Du, W.,, 2017. A context-aware researcher recommendation
system for university-industry collaboration on R&D projects. Decis. Support
Syst. 103, 46—57. https://doi.org/10.1016/j.dss.2017.09.001.

Wolfswinkel, J.E.,, Furtmueller, E., Wilderom, C.P.M., 2013. Using grounded theory as
a method for rigorously reviewing literature. Eur. J. Inf. Syst. 22 (1), 45—55.
https://doi.org/10.1057/ejis.2011.51.

Wright, M., Lockett, A., Clarysse, B., Mustar, P., 2007. Academic Entrepreneurship in
Europe. Edward Elgar Publishing Ltd, Cheltenham, UK. https://doi.org/10.4337/
9781847205575.

Zaharia, N., 2017. University-industry knowledge transfer: channels of sport
research interaction. Int. J. Bus. Manag. 12 (9), 1. https://doi.org/10.5539/

ijbm.vi2n9p1.

Zaharia, N., Kaburakis, A., 2016. Bridging the gap: U.S. Sport managers on barriers to
industry—academia research collaboration. J. Sport Manag. 30 (3), 248—264.
https://doi.org/10.1123/jsm.2015-0010.

Zavale, N.C,, Langa, PV, 2018. University-industry linkages’ literature on Sub-
Saharan Africa: systematic literature review and bibliometric account. Scien-
tometrics. https://doi.org/10.1007/s11192-018-2760-4.

Zavale, N.C., Macamo, E., 2016. How and what knowledge do universities and ac-
ademics transfer to industry in African low-income countries? Evidence from
the stage of university-industry linkages in Mozambique. Int. J. Educ. Dev. 49,
247-261. https://doi.org/10.1016/j.ijedudev.2016.04.001.

Mr. Silas Nsanzumubhire is a PhD scholar at Maastricht Graduate School of Gover-
nance, University of Maastricht, The Netherlands and lecturer in the Department of
Management at INES-Ruhengeri, a University of Applied Science operating in
RWANDA.

Prof. Dr. Wim Groot is full professor at the School for Public Health and Prim Care, Fac.
Health, Medicine and Life Sciences Maastricht University. He is also a Professor of
Evidence Based Education and Labor Market Policy at the University of Amsterdam
since 2015. He is currently a member of the board of governance of the Dutch Patient
Federation (NPCF), a member of the ZONMW committees ‘Topzorg’ and Uitkomstger-
ichte Zorg’, chairman of the Vidi committee ‘Economie and Bedrijfskunde’, chairman of
the expert panel of NFK, and a member of the Advisory Board Health Care of the ING
Bank. He was a consultant for various ministries in the Netherlands and for organi-
zations like the EC, OECD and the Worldbank. From 2014 to 2016 he was a Consultant
for the European Commission DG EAC to advise about the implementation and
progress about the National Reform Program for the Netherlands as part of the Growth
and Stability Pact.He has published more than 300 papers in international scientific
journals. Until 2018, he successfully supervised 34 PhD students.In 2004 he obtained
an honorary doctorate from the National University of Kiyv-Mohyla Academy in the
Ukraine.


https://doi.org/10.1007/s11192-012-0823-5
https://doi.org/10.1016/j.technovation.2012.05.001
https://doi.org/10.1007/s10961-014-9331-5
https://doi.org/10.2217/17460751.3.4.497
https://doi.org/10.2217/17460751.3.4.497
https://doi.org/10.18356/a97d12e3-en
https://doi.org/10.1007/s10734-007-9098-9
https://doi.org/10.1093/scipol/scx086
https://doi.org/10.1016/j.techfore.2016.06.004
https://doi.org/10.1016/j.techfore.2016.06.004
https://doi.org/10.1016/j.dss.2017.09.001
https://doi.org/10.1057/ejis.2011.51
https://doi.org/10.4337/9781847205575
https://doi.org/10.4337/9781847205575
https://doi.org/10.5539/ijbm.v12n9p1
https://doi.org/10.5539/ijbm.v12n9p1
https://doi.org/10.1123/jsm.2015-0010
https://doi.org/10.1007/s11192-018-2760-4
https://doi.org/10.1016/j.ijedudev.2016.04.001

	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	1. Introduction

	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	2. Methodology
	2.1. Phase 1: initial search for relevant literature


	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	2. Methodology
	2.2. Phase 2: screening and selecting publications to be included
	2.3. Phase 3: data extraction
	2.4. Phase 4: data analysis


	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	3. Findings

	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	3. Findings
	3.1. Overview of the publications reviewed
	3.2. Channels of university-industry interactions


	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	3. Findings
	3.3. Collaboration mechanisms
	3.3.1. Trust building mechanisms
	3.3.2. Boundary spanning



	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	3. Findings
	3.3. Collaboration mechanisms
	3.3.3. UIC implementation processes



	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	3. Findings
	3.4. Barriers to UIC

	4. Discussion

	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	5. Conclusions
	Declaration of competing interest
	CRediT authorship contribution statement
	Acknowledgment
	Appendix A. Overview of the themes and sub-themes from the reviewed studies

	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	Appendix B. List of the reviewed publications, their research objectives and methodological features

	Context perspective on University-Industry Collaboration processes: A systematic review of literature
	References


