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Abstract

Industry—university collaborations (IUCs) have received increased attention in man-
agement practice and research. The need for innovation in today’s business envi-
ronment and the ambition of policymakers to commercialize academic knowledge
intensify this trend. However, although research has devoted considerable effort to
finding the determinants of success for interfirm collaboration, much less is known
about IUCs. This article presents the results of a systematic review of the literature
on the collaboration between industry and universities. We perform an extensive
analysis of research published on industry—university collaboration projects with the
objective of distilling factors that influence the success of such collaborations. We
propose a novel conceptual model, which synthesizes our empirical results, and use
it to organize and categorize influencing factors and their interrelationship within
the collaboration process. Based on our review of existing literature, we identify an
agenda for future research in this domain.

Keywords Industry—university collaboration - Success - Systematic literature review

JEL Classification 1230 - L300 - 0320 - 0380

1 Introduction

Collaboration between firms has been an increasingly important issue for some dec-
ades and researchers have devoted considerable effort to finding the determinants of
their success (e.g. Hillebrand and Biemans 2003; Parkhe 1993). A different form of
collaboration with presumably different success factors is the one between industry
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and universities. These actors pursue different objectives and face different con-
straints. This contrast potentially enhances the value of collaboration but it is also a
source of complications. Results from the literature on interfirm collaboration do not
necessarily carry over to this setting. In this paper, we investigate the success factors
of collaboration between industry and universities.

Industry—university collaborations (IUCs) have a long tradition in several coun-
tries worldwide (Ankrah and AL-Tabbaa 2015) and universities play a crucial role
in achieving economic growth in today’s knowledge-based societies (Pinheiro
et al. 2015a). The ambition of policymakers and universities to develop ‘third mis-
sions’ in addition to the two traditional core missions of research and teaching, and
to commercialize academic knowledge, for instance through continuing education
programmes, patenting, technology transfer offices, science parks or incubators has
intensified the relevance of such collaborations (Marhl and Pausits 2011; Perkmann
et al. 2013).

There are many reasons for IUCs: companies profit from highly qualified human
resources such as researchers or students (Myoken 2013); they gain access to tech-
nology and knowledge (Barnes et al. 2002); and they can use expensive research
infrastructure (Ankrah and AL-Tabbaa 2015). According to some estimates, up to
10 per cent of new products or processes are based on the contribution of academic
research (Bekkers and Bodas Freitas 2008). Universities, in return, benefit from
additional funding provided, from access to industry equipment or from licensing
or patenting income (Barnes et al. 2002). In fact, collaboration with industry has
become an inevitable part of university funding and the funds from international
organizations and business enterprises for R&D in the higher education sector now-
adays represent a ‘significant source’ in many countries (OECD 2015).

In light of these effects and financial relevance, it is important to ensure a suc-
cessful management of IUCs to realize the advantages on both sides. While the
number of research articles has increased in recent years, there is not yet a system-
atic overview of success factors that emerge from a detailed analysis of individual
studies. Most studies do not directly address this question. Case studies, for example,
generally only refer to individual lessons learned. Recent reviews summarizing the
literature have mostly focused on other issues: for example, Perkmann et al. (2013)
investigate how academic engagement differs from commercialization (in the sense
of the exploitation of patented inventions), Schofield’s (2013) systematic review of
the literature is dedicated to success factors in the emerging market context, and
while Ankrah and AL-Tabbaa (2015) also briefly discuss success factors, they focus
primarily on organizational forms of IUCs, motivations for IUCs as well as their for-
mation and operationalization. Therefore, our article aims to fill this gap by identify-
ing relevant success factors, establishing a model for organizing them and provid-
ing practical recommendations and suggestions for future research. The strong focus
on the core question ‘What factors influence the success of a collaboration between
industry and universities?’ distinguishes our analysis from other reviews and arti-
cles, which mostly examine this question merely as a subtopic. Our approach allows
a more thorough analysis of factors that facilitate or inhibit the IUCs’ success, which
goes beyond existing reviews such as those mentioned above. Our review adds to a
better understanding of IUC success factors not only by summarizing the evidence

@ Springer



What makes industry-university collaboration succeed? A... 223

but also by developing a conceptual model on the basis of a rigorous and transparent
methodological approach, including the most recent research up to the year 2017.

The theoretical contribution of this article therefore consists of a novel conceptual
model that we derive from our review of the literature and which we use to organize
success factors and their interrelationship within the collaboration process. Our con-
ceptual model hence synthesizes the current state of research regarding our research
question. We draw on this model to discuss implications for management practice
and propose a research agenda for further investigations. Based on the investigated
literature we derive recommendations for the practical implementation of IUCs and
furthermore identify a number of important gaps in the current literature. In particu-
lar, current literature provides some indication that a variety of parameters interfere
with the factors we identify. The scale of the institutions, the phase of the collabora-
tion project, the (scientific) discipline, or the organizational level (e.g., leaders, staff
members) are potential moderators, which have not yet been investigated in depth.
Our article is of interest to university members and corporate managers engaged in
IUCs, to researchers in the field of R&D management or higher education, and to
policymakers.

The remainder of this article is structured as follows: In the next section, we sum-
marize the method used for the selection and review of the literature. We explain our
search strategy and illustrate the procedure. Following this, we present our results as
we first describe our conceptual model and go on to report the synthesis of our find-
ings. In the discussion, we then deliberate on implications of our study for practice
and research.

2 Methodology

To answer our research question, a systematic review of the literature was con-
ducted. We followed the principles of Denyer and Tranfield (2009) and Tranfield
et al. (2003) who emphasize core principles that apply to systematic reviews of liter-
ature in the field of management and organization. Those principles allow the design
of a replicable investigation and minimize any bias caused by the subjective assess-
ment of different researchers (Tranfield et al. 2003).

The iterative review process consisted of a number of stages and is summarized
in Fig. 1. Following Tranfield et al.’s (2003) principles, the process consisted of
three main steps: (1) the locating of studies; (2) the study selection and evaluation;
and (3) the analysis and synthesis.

2.1 Locating of studies and study selection

In the first step, the procedure started with a database search in EBSCO Business
Source Premier, which includes 14,914 peer-reviewed journals (EBSCO 2016), and
was performed in March 2016 and March 2018. The time frame for the database
search was determined as 2000-2017 because there has been an increased interest
in university cooperation over the last two decades (e.g., Ankrah and AL-Tabbaa
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Fig. 1 Overview of the systematic review process

2015; Barnes et al. 2002; Perkmann et al. 2013) and a number of current concepts
and strategies, such as the entrepreneurial university (Clark 2001; Etzkowitz 2003),
the Triple Helix (Etzkowitz and Leydesdorff 2000), the mode 2 of knowledge pro-
duction (Gibbons et al. 2002), and new public management (Leisyté and Kizniene
2006), stress the importance for collaboration and the need for third-party funding.
The search included only peer-reviewed papers published in English. Search
terms applied for the database search were ‘universit* cooperat*’; ‘universit*
collaborat*’; ‘universit* allianc*’; ‘inter-universit*’; ‘universit* ventur®*’ and
‘universit* partner*’. These terms are on the one hand broad enough to capture
the most suitable articles and on the other sufficiently expressive to remove less
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suitable articles. Although some researchers use the terms ‘university’ and ‘higher
education’ as a synonym, we decided to differentiate clearly between these two
terms and searched solely for universities, as determined by our research ques-
tion. Higher education systems differ greatly between countries and over time,
which provokes essential problems in terms of comparability (OECD 2017). For
instance, the OECD, which has long-standing institutional experience regarding
international educational statistics, states that comparison issues remain a quin-
tessential characteristic of the data. To illustrate, the OECD’s (2017) report on
the state of higher education devotes six entire pages to the challenges result-
ing from data acquisition and different definitions across countries. In order to
ensure comparability, we therefore refrained from using a broader and ambiguous
term but acknowledge that this may result in the exclusion of potentially relevant
studies. The database search identified 461 papers. After eliminating duplicates,
405 papers remained. For administration of all articles, the reference management
program Citavi 5 was used.

In the second step, we selected and evaluated the literature regarding our
research question. As suggested by Tranfield et al. (2003), all of the 405 papers
were evaluated by two reviewers who independently extracted data from these
studies. Three research assistants were employed in this project to carry out these
tasks. The assistants hold master-level diplomas and at the time of the study
were employed in junior research positions at the university with which one of
the authors is affiliated. They have research experience and engaged in methodo-
logical discussions with the authors. The iterative process of analysis and discus-
sion was deliberately designed to achieve high inter-rater agreement. The defini-
tion of the terms, the guidelines for coding, and specifications for interpretation
were elaborated and decided by the authors. Decisions on adaptations were the
sole responsibility of the authors. The findings and interpretation of the review-
ers were compared to minimize errors, resolve differences and produce a more
robust data set (Tranfield et al. 2003). We developed a set of five exclusion cri-
teria to allow the assessment of each study. Articles not meeting these criteria
were excluded. First, we excluded articles from the review in the rare case of
the document not being accessible. The second exclusion criterion concerned the
scientific approach of the papers—we excluded, for example, book reviews or any
kind of non-scientific articles. Using the third and fourth exclusion criteria, we
eliminated articles that slipped into our search results but did not address both
universities (criteria 3) and industry (criteria 4). The fifth exclusion criterion was
whether a paper explicitly addressed factors that influence the success of a col-
laboration. As recommended by Boaz and Ashby (2003) and Pawson (2006) we
decided to include a wide range of studies in our examination in order to cap-
ture anything that was new to our understanding of those factors. To ensure this,
the exclusion of articles and the in-depth analysis were designed as an iterative
process. Hence, at this step some articles remained in the investigation but were
excluded later when the in-depth analysis revealed that these articles ultimately
did not deal with success factors. For the assessment and evaluation of articles,
the above-mentioned guidance for interpretation was applied. In the end, the
exclusion process resulted in a total of 103 academic papers.
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2.2 Analysis and synthesis

In the third step, the research assistants used data extraction sheets independently
from one another in order to analyse all articles identified. These data extraction
sheets were implemented in Microsoft Access 2016 to allow a high degree of trans-
parency and to minimize input data errors. The research assistants continually com-
pared their results; in case of disagreement, the opinion of an additional reviewer
was decisive. Each data extraction sheet consisted of the following elements: bib-
liographic data, research aim, method, type of collaboration, country, university,
results, limitations and factors that influence the success of an IUC.

The aim of the present study was to determine factors influencing the success
of an IUC. In that regard, we faced a trade-off between imposing a homogeneous
definition of success, which would improve comparability but potentially violate the
‘fit’ between the aim of the original study and its method (a key quality criterion of
research identified, e.g., by Boaz and Ashby 2003), or taking the original papers’
definition of success to uphold that fit. We only examined papers that explicitly con-
sidered factors that facilitate or inhibit the IUCs’ success as part of our inclusion and
exclusion criteria. We hence opted for the option to keep the original papers’ defini-
tion of success to the detriment of imposing a homogeneous definition.

We followed an iterative process to derive those factors. In this process, deductive
and inductive methods were combined. We started with factors facilitating or imped-
ing IUCs that have been suggested by other authors, e.g. Ankrah and AL-Tabbaa
(2015), who provide a short list of factors. We also drew on related literature that
refers to other sorts of collaboration—for instance, Mattessich et al. (2004), who
investigated collaborations formed by human service, government, and other non-
profit agencies. We used this initial list of factors and iteratively adjusted it, adopt-
ing, adding, and eliminating individual factors in a process of refinement involving
continual discussions between the authors and the research assistants working on
the data. In the process of the analysis, a guidance to interpretation was developed,
which was used to determine whether a paper’s content could be subsumed under
a particular factor. This led to a modification of some factors and to the addition
and deletion of others. As suggested by Denyer and Tranfield (2009), we then cross-
tabulated the investigated studies to identify key issues and to see whether there is
one single foundation or whether there are contending or complementary findings.
To be specific, we first counted how often a factor was mentioned. Then all relevant
text passages were copied in a single spreadsheet table, which we used to exam-
ine whether certain subjects were mentioned repeatedly. In our quantitative analy-
ses we investigated regularities and discrepancies and in our qualitative analyses we
analysed and explored the studies for analogous or different meanings (Denyer and
Tranfield 2009).

Subsequently, we synthesized our findings and inductively developed a concep-
tual model. Categories developed in Perkmann et al. (2013) were taken as a start-
ing point. We classified factors identified in the process above into individual cat-
egories and adapted the category system to fit our research question and the factors
identified. During the development of this model, we noticed that authors repeatedly
mentioned a number of circumstances as potentially affecting the relation between

@ Springer



What makes industry-university collaboration succeed? A... 227

30
25

20

15

10

5 |I|
0 |

IX>Ec 0 CHOE>TTT YX ST OT OO >0 WE QLY OTQT oo Q
SDSg'_gg%a‘_&‘cﬂe%%Cm%sg%gg;cggaiﬂgg-ggggn.:O
TSSsggESysfEea s ERERE RSP Ss58 02552 ¢
= £ F
S R i 9 & OCdguz02gce g Fec®
<035 L a ;n: £ 5 2 SEE
ougﬁ Q L T °
© =2 =z %]

Fig.2 Country of authors

the factors we had identified and the success of IUCs. We call these circumstances
‘moderators’. In a final step, we added our implications for managerial practice and
completed the model with the identified moderators that might interfere with our
success factors. More information is provided in Sect. 4.2.

2.3 Descriptive data

The research yielded 103 suitable articles, which corresponded to our inclusion cri-
teria. Of these, 56 included quantitative and 47 qualitative analyses, 26 of which
were case studies. Furthermore, 12 literature reviews were analysed. (We note that
there were also papers with mixed methodology, which were assigned to more than
one category.) The high number of case studies could be an indication that research
regarding IUCs is still explorative to a great extent.

The analysed papers were published in 64 different journals; about two-thirds
of the papers were published in journals with an impact factor (IF). In Appendix
an overview of the journals, the number of articles published in these journals and
their impact factors is provided. The key publication outlets are Research Policy (9
articles), R&D Management (5), International Journal of Innovation Management
(4) and Journal of Product Innovation Management (3), Management Decision (3),
Small Business Economics (3), Technology Analysis & Strategic Management (3),
Technovation (3). The scope of the journals indicates that our research topic has
been studied from at least three different perspectives. The first perspective refers to
research administration and research policy, the second perspective is aimed at the
innovation process and innovation management and the third perspective focuses on
management and business.

As depicted in Fig. 2, most articles are from authors or co-authors from the
United States (24), followed by the United Kingdom (18), Italy (11) and Spain (8).
A total of 26 articles have authors from more than one country and in 60 per cent
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at least one author from Europe contributed to the paper. Authors were assigned to
countries by their affiliation.

Figure 3 shows the number of publications per year. The number of papers has
increased over the last decade and has remained stable at a high level since 2015,
which indicates the rising relevance of the investigated topic in recent years.

3 Results
3.1 Conceptual model

Based on the insights gained from the review, we derived a conceptual model,
which we depict in Fig. 4. During the development of our model, we had to make
some fundamental decisions to reduce complexity. The main idea that guided these
decisions was to relate the factors to the collaboration process. Some factors might
address different facets within this process and, consequently, their assignment is not
absolutely clear. In those cases we closely analysed which of the identified issues
discussed in the literature are predominantly relevant in terms of our research ques-
tion. The conceptual model contains three distinct elements:

1. Generic collaboration: According to Bryson et al. (2006) a cross-sector collabora-
tion is defined as the linking of organizations in two or more sectors to achieve
jointly an outcome that could not be achieved otherwise. Hence, this simplified
presentation comprises the organizations (industry partner and university partner),
the linking between those organizations and the results.

2. Factors (see the coloured headings in Fig. 4): We organized the factors identified
around this process and derived four distinct, overarching categories. Firstly,
there are the institutional factors, which refer to the participating institutions; sec-
ondly, there are the relationship factors, which refer to the linking between those
partners; thirdly, we have the output factors, which refer to the desired results of
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the collaboration; and fourthly, there are the framework factors, which refer to
environmental aspects. These findings are presented in the Sects. 3.2, 3.3, 3.4 and

3.5 below.

3. Moderators (see the ellipses in Fig. 4): These represent circumstances of IUCs
that might have an impact on the way individual factors affect the collaboration.
The literature provides various hints that the phase of a collaboration process, the
scale of the partners, the organizational level or the (scientific) discipline might
interfere with our factors, but as yet this has not been investigated. We hence
consider them to be particularly promising avenues for future research and discuss
them in Sect. 4.2 under the heading ‘Implications for future research’.

For illustrative purposes, we have also included one core recommendation
for managerial practice stemming from each category of factors in Fig. 4. We
describe the recommendations in more detail in Sect. 4.1.

Overall, Fig. 4 provides an overview of the current state of research, visual-
izes relationships between the identified factors and a generic collaboration pro-
cess, allows the identification of future research activities and depicts issues for
the practical implementation of successful IUCs. In the subsequent sections, we

synthesize the main results of our study.
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3.2 Institutional factors

Resources play an important role in the successful implementation of TUCs. In
general, the quality and the utility of a collaboration is strongly dependent on
the resources a partner can offer. The need for certain kinds of resources limits
the number of potential partners considerably (Ferru 2010). In our analysis, we
identified finance, time, staff and equipment as critical resources. For successful
collaboration, the discussed issues range from the provision of resources, to the
accuracy of planning and the commitment of partners (e.g., Arvanitis et al. 2008;
Schofield 2013). Potential barriers are, for example, the different understanding of
time issues (Goduscheit and Knudsen 2015), the short-term orientation of indus-
try research (Muscio and Vallanti 2014) or unrealistic expectations of the partners
(Barnes et al. 2002). Good timing is also critical for successful IUCs, however,
while industry requests constant availability, universities have restrictions in the
context of their semester structure (Wu 2017). Furthermore, to facilitate a suc-
cessful collaboration, access to highly qualified human resources (Myoken 2013),
to infrastructure such as libraries and lab space (Boardman and Bozeman 2015)
or to technical equipment (Arvanitis et al. 2008) is important. However, such
expensive infrastructure is often obtained for internal use. A potential way to gain
mutual access to it are shared-use equipment arrangements (Bychkova 2016).

A further institutional factor is related to structure. In this regard, the different
background of companies and universities is especially challenging. For example,
the bureaucracy, the complex structure and the inflexibility of universities (Scho-
field 2013) can hinder the success of IUCs because universities’ rigid framework
is opposed to the flat hierarchy of company management (Boardman and Boze-
man 2015; Schofield 2013). Bureaucratic organizations and unclear responsibili-
ties are therefore major barriers to a successful partnership. For a fruitful project,
for instance, researchers have to feel responsible for it (Franco and Haase 2015).
Further issues refer to the lack of administrative support (Franco and Haase 2015)
or to decision-making differences (Reeve and Gallacher 2005). Project manage-
ment can help here to enhance the coordination and communication between part-
ners (Rajalo and Vadi 2017). Positive effects are also reported for the adoption
of formal rules (Muscio and Vallanti 2014) or when responsibilities and roles
are clarified right from the beginning of a partnership (Barnes et al. 2002). The
development of mechanisms and processes, including the roles in the teams and a
mutual terminology, can improve the collaboration (Canhoto et al. 2016).

There is also some evidence that willingness to change is another salient suc-
cess factor. That means, for instance, adapting to different circumstances and cul-
tures (Logar et al. 2001), being open to listening (Ryan 2007, 2009) and manag-
ing corporate changes (Barnes et al. 2002). The ability of partners to learn about
and understand one another is essential for a successful collaboration (Hadji-
manolis 2006). However, partners need to have time for this learning process in
order to find the best way to collaborate (Canhoto et al. 2016). Both companies
and universities will benefit when they work together closely and use each other’s
experience and feedback for further improvements (Ryan 2009).
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3.3 Relationship factors

The impact of communication has been extensively addressed in the investigated liter-
ature. With respect to communication, the frequency of communication is vital to cre-
ate a shared understanding (Hong et al. 2010; Lee 2011). Good personal relationships
are the basis to enabling vital linkages between companies and universities (Barnes
et al. 2002; Collier et al. 2011). In this regard, contacts and actions should not only
include management level but must be on the operational level too (Wu 2017). This
includes regular interaction, continuous feedback, mutual exchange of information
and updating partners about incidents or new activities. Furthermore, communication
through a variety of channels, such as e-mails, regular meetings or face-to-face com-
munication is advantageous (Clauss and Kesting 2017; Hong et al. 2010), although
partners need to select those channels carefully since the lack of efficient communica-
tion channels is also considered a main barrier in partnerships (Guan et al. 2005). A
reciprocal communication (regularly, timely, adequately and accurately) is also ben-
eficial to establish positive expectations about the future behaviour of partners, par-
ticularly when the partnership is new (Bstieler et al. 2017). Another requirement for a
successful collaboration is to find an appropriate ‘language’ suitable for both partners,
because IUCs are often affected by the use of different dictions and styles in the aca-
demic and business environments (Baba et al. 2010; Gawel 2014).

A large proportion of studies discusses the importance of commitment. Commit-
ment refers to the questions of how much a person identifies with the collaboration
and its goals, how loyal this person is to this collaboration and whether they are will-
ing to put sufficient effort into it (based on Porter and Smith 1970 as cited in Mow-
day et al. 1979). The existence of a mutual commitment supports industry—university
partnerships (Attia 2015), and the commitment of the top management in particular
is a crucial factor in that regard (Ankrah and AL-Tabbaa 2015) because partners (and
their leaders) will not share resources when they are not committed to a collabora-
tion. There is also evidence that the attitude to [UCs affects commitment. For example,
researchers are more likely to be committed to a collaboration with industry partners
in cases where they have a positive attitude towards collaboration (Sellenthin 2011).

Many authors consider frust as another important relationship factor in fostering
a collaboration between industry and universities (e.g., Attia 2015; Canhoto et al.
2016). Mistrust, in turn, influences the information flow and can lead to a departure
from the original focus of a collaboration project (Barnes et al. 2002). Therefore,
partners need to spend sufficient time on establishing mutual trust (Gawel 2014).
Past experiences in working together, historical experiences in collaborating, or
undertaking smaller projects in order to maintain personal contacts at the begin-
ning of a new partnership can facilitate trust (Barnes et al. 2002). There is also evi-
dence that trust can be maintained and reinforced by adopting similar operating and
decision-making styles (Bstieler et al. 2017). Ambiguous experiences regarding the
relationship between trust and the type of communication are reported by Canhoto
et al. (2016). While some interviewees stated that face-to-face communication is
still essential for trust building, others indicated that they do not need to meet in
person to establish trust. Additionally, the leadership in IUCs can set an example
and send positive signals for building trust (Barnes et al. 2002). Furthermore, strong
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ties between partners, a good reputation and contractual safeguards to reduce uncer-
tainty usually have positive effects on trust (Hemmert et al. 2014). However, the
intensive use of contractual safeguards can also weaken each other’s trust in cases
where there are already strong ties between partners (Hemmert et al. 2014). The role
of trust might also vary with regard to the IUCs’ quality. In excellent or promising
collaborations, partners experience trust as a ‘glue’ or supportive factor, while in
modest collaborations the lack of trust is often mentioned by partners as negatively
affecting the collaboration project (Rajalo and Vadi 2017).

From our analysis, it is evident that culture plays a crucial role in IUCs. Cul-
ture refers to the mutual understanding within an organization about how members
should perceive, think and feel about problems and challenges (Schein 2004). Part-
ners have to handle the cultural gap between industry and universities carefully and
must achieve a balance between each partner’s requirements and priorities (Barnes
et al. 2002). In this context, it is important to acknowledge that each organization or
department has its own terminology and mode of operation and partners must iden-
tify these discrepancies and must establish a common language early in the project
(Canhoto et al. 2016). Even trivial issues like meetings can be challenging when the
participating persons have different ideas about the procedures or consequences of
those meetings (Starbuck 2001). An entirely different stream of research refers to
national differences—for instance, different trust-building measures, different time
frames or different interpretations of contracts (e.g., Hemmert et al. 2014).

3.4 Output factors

A factor that has received much scholarly attention is objectives. Objectives refer
to the strategy, visions, goals, plans or expected outcomes of a collaboration. One
of the most discussed subjects is the compatibility of goals. A lack of compatibil-
ity can endanger the achievement of desired outcomes (Henderson et al. 2006). For
example, universities wish to publish findings whereas companies seek to withhold
them from competitors (Newberg and Dunn 2002). Similar results are provided by
Lai and Lu (2016) who state that universities and companies are looking for dif-
ferent outcomes and it is hence important to understand the other’s interests and to
create a win—win situation in which the benefits are correctly balanced. It appears
to be essential that the partners establish a shared understanding of the objectives,
agree upon achievable project goals and develop an exact strategy plan throughout
the whole collaboration (Hong et al. 2010). A proper partner selection process ahead
of a collaboration, in order to find the right partner, is advisable. In this regard, it is
necessary to be sure of one’s own needs and requirements. Only then can the search
for an adequate partner with concordant interests and goals begin (Arvanitis et al.
2008). Appropriate search strategies can help to find partners that fit and that match
each other’s expectations. Barnes et al. (2002) recommend a partner evaluation
method with specific criteria. Furthermore, partners often have unrealistic expec-
tations regarding the outcome of a collaboration or they have a different sense of
urgency (Attia 2015). This lack of understanding of each other’s work practices can
lead to doubts about the priorities of both partners (Attia 2015).
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There is also a lot of evidence that an effective knowledge and technology transfer
is important for a successful collaboration (Philbin 2010). An intense transfer can fos-
ter innovation performance (Mingli and Ping 2014), improve the technology novelty
(Guan et al. 2005) or enhance product development (George et al. 2002). This holds
true particularly for knowledge-intensive business services (Fernandes and Ferreira
2013). But there are significant barriers to knowledge transfer—for example, differ-
ences in the knowledge base (Hong et al. 2010), cultural factors (de Medeiros et al.
2012) or limited knowledge transfer experience (Schofield 2013). Further aspects that
can facilitate or impede transfer activities are the nature of the knowledge and technol-
ogy (Ankrah and AL-Tabbaa 2015) and the explicitness of the knowledge (Santoro
and Bierly 2006; Xu et al. 2014). As knowledge and technology transfer is also a ques-
tion of motivation and strategy (Flores et al. 2009), policies and appropriate incentives
can foster transfer activities in such collaborations (Schofield 2013). Interestingly, uni-
versities and companies might have different roles in knowledge transfers. While uni-
versity scientists often initiate knowledge transfer, companies take on more managerial
roles afterwards (Goel et al. 2017). However, as stated by Goel et al. (2017), a technol-
ogy transfer system that solely relies on this allocation of roles may not be sustainable.

3.5 Framework factors

According to the literature, the environment can also have an impact on IUCs. It
refers, for instance, to governmental support, legal restrictions or the market envi-
ronment. The government is an influential power that can either enhance or harm
collaboration (Kozlinska 2012). On the one hand, tax incentives (Bodas Freitas et al.
2013a), public funding (e.g., Flores et al. 2009; Piva and Rossi-Lamastra 2013) or
the governmental network (Rampersad 2015) can facilitate [UCs. On the other hand,
legal restrictions and regulations (Arvanitis et al. 2008; Attia 2015; Hadjimanolis
2006) or the lack of regional support structures (Serbanicd 2011) can have a nega-
tive impact on collaboration. Generally, governmental support is often necessary to
establish a collaboration between universities and industry work (e.g., Collier et al.
2011; de Medeiros et al. 2012; Hemmert et al. 2014; Muscio and Vallanti 2014,
Myoken 2013; Newberg and Dunn 2002; Schofield 2013; Sohal 2013). Further envi-
ronmental success factors refer, for instance, to the market potential of the research
results (Ankrah and AL-Tabbaa 2015; Barnes et al. 2002; Guan et al. 2005; Hadji-
manolis 2006) or to market uncertainties (Hemmert et al. 2014).

The next two factors we identified within our literature review refer to the legal
aspects of IUC collaborations and are about contracts and intellectual property rights
(IPRs). Contracts detailing the arrangement, roles and responsibilities reduce the pos-
sibility of later disputes (Ankrah and AL-Tabbaa 2015; Barnes et al. 2002; Lee 2011;
Ryan 2009), can help to establish trust (Hemmert et al. 2014) and are necessary to
verify whether objectives have been met by the partners (Xu et al. 2014). Formal
agreements are especially advisable in complex collaboration projects (Starbuck
2001) or to ensure mutual access to expensive infrastructure (Bychkova 2016). Con-
fidentiality and non-disclosure agreements play an important role in IUC projects and
the setting up of proper agreements is an important task for the participating partners
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(Attia 2015; Bruneel et al. 2010; Perkmann and Salter 2012; Perkmann and Schildt
2015; Rampersad 2015). With respect to patents or other IPRs, problems and con-
flicts can arise regarding the project ownership or royalty payments (Arvanitis et al.
2008; Attia 2015; Bodas Freitas et al. 2013a; Bruneel et al. 2010; Guan et al. 2005;
Muscio 2013; Perkmann et al. 2011; Piva and Rossi-Lamastra 2013; Schofield 2013).

Finally, there is evidence that geographical distance is another relevant success fac-
tor. A suitable geographical distance enhances the access to highly qualified facilities
and human resources (Myoken 2013) and makes the collaboration between industry
and university partners more likely (D’Este et al. 2012). Even today, face-to-face inter-
action is preferred to other forms of communication and can therefore be a motivation
for engaging in a collaboration with close geographical proximity (Indarti and Wahid
2013). However, there is evidence that the importance of geographical proximity
diminishes when there are employee-driven relations (e.g., the graduation of employ-
ees or managers from a certain university) between the university and the company
(Drejer and Ostergaard 2017). Despite these results, Drejer and Ostergaard (2017)
conclude that to a certain extent geographical proximity matters for I[UCs regardless
of these relationships or the university’s quality and ranking position. Interestingly, in
this context we have also to distinguish between different kinds of knowledge: com-
panies collaborating with universities for consulting issues searched for partners in
the same region, while those collaborating for R&D or technical advice searched for
partners outside their region (Isabel Maria et al. 2014). Although most evidence is
in favour of a short distance between collaborating partners, there are also results to
the contrary, which indicate that successful IUCs tend to occur particularly between
partners who are geographically at some distance from one another (Petruzzelli 2011).

4 Discussion and implications
4.1 Implications for practitioners

In this section, we discuss and summarize recommendations for management practice
derived from the investigated literature, which are of importance for those parties who
are or will be engaged in I[UCs or who are responsible for their implementation. In order
to derive these key recommendations, we proceeded as follows: We started by estab-
lishing an extensive table where we extracted the practical recommendations from indi-
vidual articles. To do this, we excerpted or paraphrased recommendations from a close
reading of each article. Subsequently, we categorized these recommendations according
to our conceptual model and assigned them individually to a factor we had identified.
Finally, we iteratively clustered the recommendations to determine superordinate recom-
mendations. In this final step, we identified one overarching recommendation per cat-
egory of factors, which we included in the depiction of the conceptual model in Fig. 4.
Before proposing one main advice for each category, we note that the initial deci-
sions of a collaboration are whether is it reasonable to collaborate and if so with whom.
With the prospect of all the possible advantages of an [UC, the temptation to enter into
an overhasty collaboration without sufficient consideration of the above-mentioned

@ Springer



What makes industry-university collaboration succeed? A... 235

issues is very high. Universities’ third missions virtually force them into an exchange
with industry and, in turn, the prospect of a ‘scientific touch’ might be seductive to
some companies. However, the wrong partner could even increase costs if the part-
ners’ objectives do not align, if there are controversial views on certain aspects or if
problems occur in working together (Banal-Estafiol et al. 2013). Collaboration for col-
laboration’s sake or because of internal or external pressure should be avoided at all
cost. Below, we identify one key aspect per category of factors that appears essential
to us based on the review of the literature presented in this article.

Regarding the institutional factors, we advise flexibility. That means, for
instance, to be flexible regarding one’s own priorities as the partner might have
others (Poston and Richardson 2011), to adopt formal rules where necessary
and to compromise where appropriate (Muscio and Vallanti 2014), to be open-
minded and to seize chances (Barnes et al. 2002; Ryan 2007). It is important
to understand and accept cultural differences and to not impose one’s own con-
ventions and approaches on the partner (Barnes et al. 2002; Starbuck 2001). It
has been shown to be beneficial to create collective goals and to share the same
visions and interests (Hong and Su 2013). Altogether, management and manage-
ment processes need to be flexible enough to cope with instability and change
(Barnes et al. 2002) as well as with the diverse interests of the partners.
Regarding the relationship between both partners, we advise paying attention to son-
esty. That means, treating the partner fairly, communicating openly and honestly,
and informing partners of current developments immediately in order to foster trust
(Barnes et al. 2002). We further recommend commitment to promises made (Sellen-
thin 2011) and transparency and honesty regarding goals, IPR policies or knowledge
transfer (Bstieler et al. 2015; Santoro and Bierly 2006). Trust and reputation play an
important role when partners share one of their most valuable assets—their knowl-
edge. Therefore, trust and trust building is an important issue (Bstieler et al. 2015;
Hemmert et al. 2014) and honesty is a fundamental basis of this.

Regarding the output factors, our advice is for clarity. That means, for example,
having clear aims, planning as realistically as possible, agreeing on responsibilities,
specifying the extent of the contribution of each partner and defining roles right at
the beginning (Barnes et al. 2002; Franco and Haase 2015). Articles we reviewed
also recommend being clear about expectations (Barnes et al. 2002) regarding IPR
policies (Starbuck 2001), ownership and patent earnings (Barnes et al. 2002; Bru-
neel et al. 2010) or about the exploitation of project results (Newberg and Dunn
2002). In this context it is essential to take enough time to understand the partner’s
interests, to ask questions if necessary, to discuss purposes and visions and eventu-
ally to negotiate these (Borgia et al. 2011; Ryan 2009). Concrete agreements and
contractual safeguards might help in this regard (Hemmert et al. 2014). Summing
up, while the different background of the two partners may lead to temptations
to remain vague in the conception of the IUC, in the long term a collaboration is
more likely to succeed if the main points are clarified between the partners.
Regarding the framework factors we particularly advise partners raising awareness
of current economic, legal, political or social developments. These developments
have a great impact on collaboration and therefore should be neither underesti-
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mated nor neglected. This implies keeping up to date with them and being aware of
their influence on companies and universities—for example, observing and exploit-
ing opportunities for public funding (Flores et al. 2009; Piva and Rossi-Lamastra
2013) or watching out for the possibility of (tax) incentives for IUCs (Bodas Frei-
tas et al. 2013b; Myoken 2013). Furthermore, it includes monitoring changes in the
market environment (Hadjimanolis 2006) and being aware of corporate instability
(Barnes et al. 2002). It also means on a more general level, analysing the wealth,
the innovation intensity or the employment market of a region (Berbegal-Mirabent
et al. 2015). To sum up, for the establishment of a successful IUC it is advisable to
study the environment in which the collaboration is to take place, to be aware of
current developments or future changes and to monitor environmental influences.

4.2 Implications for future research

Our review of the literature shows that the study of factors influencing the success
of an IUC requires further attention. During the analysis, some more aspects that
might interfere with our factors were identified but their actual effect is unclear. We
call these aspects moderators as they potentially influence the impact of our factors
on the probabilities of a collaboration project being successful. We repeatedly noted
that authors mention these aspects in their research articles but do not study them
in great depth. Researchers thus recognized their importance but apparently did not
investigate them as they were only recognized ex post facto. Future research will be
necessary to examine these issues.

4.2.1 Different phases

Some studies indicate that the importance of the investigated factors varies over the
course of an IUC. During the formation of a collaboration, for example, regular meetings
and frequent communication (Hong et al. 2010), clearly defined responsibilities (Barnes
et al. 2002) and/or a considerable time commitment to share ideas (Poston and Rich-
ardson 2011) are necessary. As the collaboration progresses other aspects may become
important, e.g., flexibility and the ability to learn and understand one another (Hadji-
manolis 2006) and/or the existence of mutual trust (Attia 2015). And, again, in long-
term collaborations there will possibly be other factors that are particularly relevant.
Previous studies remain vague about these deliberations and refer more to personal
experiences or lessons learned. Nevertheless, statements like ‘especially at the begin-
ning’ point toward differences regarding the phases of a collaboration. While conduct-
ing our review, this idea was reinforced and there are logical reasons for an approach
that additionally considers different phases. Challenges regarding the partner evalua-
tion or the accurate estimation of costs and revenues occur naturally at the beginning
of the collaboration, while delays and postponements or the acquiring of highly quali-
fied human resources might be important during the actual process of collaboration.
There already exist some more recent studies that investigate selected factors
across different phases like Plewa et al. (2013a) or Plewa et al. (2013b) with regard to
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communication and trust. However, for most success factors it remains unclear to what
extent their impact varies over the course of time. Therefore, future research should
investigate the relationship between different factors and different phases of a collabo-
ration project, because the likelihood of a successful collaboration will increase when
the participating partners know what they should keep their eye on during the project.

4.2.2 Different scales

The existing literature does not really discuss differences regarding the scale of com-
panies or universities, although there is some relevant research that focuses specifi-
cally on small and medium-sized enterprises (SMEs) (e.g. Collier et al. 2011, Karl-
son and Callagher 2012 and Goduscheit and Knudsen 2015).

We can say that SMEs in general have different requirements and possibilities to
those of large-scale firms and therefore it might also be that for collaboration with SMEs
other factors are more relevant than those for a collaboration with larger companies.
When reviewing the literature this assumption became even more evident. SMEs often
do not come into contact with researchers and have problems gaining access to informa-
tion and knowledge from universities (Howells et al. 2012). They may find the search
and scanning costs for an appropriate partner too high (Howells et al. 2012), a problem
that most certainly will not occur for financially strong and well-known (international)
players. Also, corporate instability is more often a concern for SMEs since they are par-
ticularly vulnerable to closure, takeover or changes in business strategy (Barnes et al.
2002). Hence, when collaborating with SMEs it might be more important to watch out
for environmental changes. Further important issues for a collaboration with SMEs refer
to the motives for partner selection (Karlson and Callagher 2012), to the organizational
culture (e.g., levels of formality or risk perception; Collier et al. 2011) or to values and
time horizons (Hadjimanolis 2006). Furthermore, SMEs are known to participate avidly
in EU calls that provide funding for IUCs (Piva and Rossi-Lamastra 2013), which sug-
gests that governmental funding plays a special role in such collaboration projects.

The financial power, the bargaining strength, the potential endurance and the
possibility to handle setbacks adequately might vary between companies of differ-
ent scale. It would appear that, reported success factors, such as the financing of a
collaboration project, culture and trust, the mutual use of resources like equipment,
infrastructure or the exchange of qualified staff, are also influenced by the scale of a
company and might differ between SMEs and larger companies. Future investigation
in this regard is required to allow further conclusions to be reached. This topic is
becoming increasingly important because today IUCs are not only a matter for inter-
national firms but also concern enterprises of all sizes, beginning with start-ups and
other entrepreneurial activities with high innovation potential.

4.2.3 Different organizational levels
We also found some evidence that the affiliation to different organizational levels
might interfere with some of our factors. Some aspects are more important for the

leadership or management of an institution, while others primarily concern research-
ers or staff members. We note that most IUCs are operationalized at the level of
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individual academic departments rather than the level of a school or the entire uni-
versity. This often necessitates the existence of individual ‘champions’ who help
bridge the gap between different organizational levels within the university and
between the university and its industrial partner (e.g., Santoro and Chakrabarti
2002). The role of such champions in fostering trust between partners appears to be
particularly important in settings where there is little experience with IUC (Hem-
mert et al. 2014).

Leaders, for example, can foster trust, conduct an honest communication and
have a strong role model effect (Barnes et al. 2002). The commitment and support
of leaders is known to facilitate or impede collaboration on all levels (Ankrah and
AL-Tabbaa 2015; Bergner et al. 2010). Many tasks are often the responsibility of
leaders and managers: for instance, the distribution of resources or goal setting or
the establishment of incentives or rules to motivate members to share their knowl-
edge (Schofield 2013). Staff members, however, are responsible for maintaining fre-
quent communication via multiple communication channels (e.g., e-mail, telephone,
meetings) between the workforce (Hong et al. 2010), or have to find a mutual lan-
guage between academic and business staff (Baba et al. 2010; Gawel 2014). Further
aspects refer to the attitude and commitment of staff members towards collabora-
tion (Sellenthin 2011) or interpersonal links and networks (Collier et al. 2011). And
some other aspects might be considered on an institutional level—for instance, cul-
tural differences between organizations (Barnes et al. 2002; Starbuck 2001).

Altogether, the investigated literature supports the consideration that some of our
factors interfere with the organizational level of individuals; but these studies do
not investigate this question specifically and remain rather speculative on this point.
It seems worth taking a closer look at these differences, because for a successful
IUC individuals at all levels have to contribute. Hence, it will be advantageous to
have a better understanding of which factors are relevant for leaders and manag-
ers and which for staff members, such as experts, researchers and administrators.
The literature on power in organizations (Pfeffer 1981), and in particular the role of
champions in using their power to highlight the value of collaboration (Santoro and
Chakrabarti 2002), may provide a relevant theoretical basis.'

4.2.4 Different disciplines

The last potential moderator refers to (scientific) disciplines. There are good reasons
to suggest that scientific disciplines might moderate the relevance of some of our
identified factors.

Scientific disciplines have different conventions and cultures, they use different
methods and instruments and some of them have a strong focus on applied research
or are more open to the needs of industry. The investigated articles do not examine
this question, but, for example, with respect to academic R&D collaboration projects
Niedergassel and Leker (2011) conclude in their study that other scientific disciplines
could have yielded different results. In that vein, Cummings and Kiesler (2007) state

! We thank the reviewer for pointing out this literature.
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in their investigation regarding multi-university collaborations that they cannot guar-
antee the generalizability of their results when it comes to other disciplines.

If these assumptions hold true for academic collaborations, it is reasonable that
the scientific field might also impact IUCs. For instance, trust-building measures
between industry and university partners might be more important for a project
involving humanists than economists, or access to research equipment and infra-
structure might be particularly relevant for natural scientists. Hence, we assume that
the (scientific) discipline is a potential moderator for our success factors and future
research should investigate its specific role in that regard.

Finally, it is interesting to note that the articles we reviewed hardly ever addressed
the subject of risk management, a formal process of ‘coordinated activities to direct
and control an organization with regard to risk’ (International Organization for Stand-
ardization 2018). This is all the more surprising as today risk management should be
an indispensable part of the governance and leadership of an organization and should
be included in all activities associated with an organization and its stakeholders (Inter-
national Organization for Standardization 2018). In other cross-sector collaborations
risk management is already considered an important topic and has prompted ample
research on it. In public—private partnerships (PPPs), for example, some authors even
assume that PPPs have more and a higher degree of risks than other projects because
they involve many stakeholders, implicate complex project arrangements, may have
special rules regarding financing, documentation and taxation, or lack in experienced
partners (e.g., Carbonara et al. 2015; Grimsey and Lewis 2002; Wang et al. 2018). The
situation in IUCs seems to be similar but while the PPP literature offers a huge number
of articles investigating risks and risk management in such projects, the literature on
IUC:s rather ignores this aspect. This may either be because there is currently no appli-
cation of risk management or because there is no research about it, or—most likely—
both. It is hard to tell why practitioners as well as researchers disregard this topic in
such a way and we can only hypothesize the reasons as to why this is. Possibly, it is
due to the good faith in universities and their reputation as reliable partners, but given
the resources invested in such collaborations and the difficulties involved in bringing
them to successful conclusion, both the financial and non-financial risks as well as the
procedures put in place to manage them appear a subject worthy of investigation.

5 Conclusion

IUC:s are increasingly important and it is in the interests of governments, policymak-
ers, researchers and practitioners that such collaborations are successfully imple-
mented. While the advantages and potential of these collaborations are well recog-
nized, there are at the same time numerous hindrances and challenges to be met, which
can lead to failure. In this review article, we identify factors that influence the success
of an IUC and derive recommendations from the literature for a successful realization
and implementation of such a partnership. These insights will help to establish fruitful
collaborations between these two very different types of organizations.

We draw on the insights gained from reviewing the literature to identify potential
issues that are hinted at in the works reviewed but not researched in depth. These gaps
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provide potential for future research. In particular, we identified four moderators that
appear to interfere with influencing factors we derived from the literature. The actual
impact of these moderators is as yet unclear. Future research should investigate whether
and how the phase of a collaboration project, the scale of the partners, the organizational
level or the scientific discipline interact with the main factors of influence. We also dis-
cuss implications for practitioners and propose a main recommendation for each cate-
gory of our conceptual model. For the institutional factors we advise flexibility, for the
relationship factors, honesty, for the output factors we advise clarity and for the frame-
work factors, awareness. The conceptual model that we have proposed should serve as a
useful framework for discussions among practitioners as well as for researchers.

Methodological choices always result from a weighing of advantages and drawbacks.
To conclude, we briefly discuss limitations of our study that result from these choices.
First, the process of literature selection involves certain limitations. Some relevant arti-
cles might be excluded due to the formulated definitions of the exclusion criteria, others
remain undiscovered due to the selection of our search terms (for example, we did not
search for ‘higher education’) and still others were not included because of the deter-
mined time frame. Second, although we conducted a systematic review of literature to
minimize any bias and to ensure the replicability of the investigation, a certain degree of
professional judgment cannot be eliminated within a review of social science literature
(Denyer and Tranfield 2009). The development of our conceptual model, the definition
and categorization of the factors or the assessment of the importance of certain factors is
subject to fundamental decisions. Although, our decisions were guided by methodologi-
cal considerations and recommendations of previous research or by the synopsis of our
quantitative and qualitative syntheses of the reviewed papers, we still have to acknowl-
edge that other judges might have drawn different conclusions or might have rated some
aspects differently (inter-rater reliability). Finally, we only selected papers that explicitly
considered the success of IUC, many of which did not address the reason the IUC was
entered into originally. Following from this choice, we accepted the original papers’ defi-
nition of success in the context of IUCs rather than imposing a homogeneous definition
of success across studies. While this ensures upholding the fit of the original studies’
aims and methods (a key quality criterion of research identified, e.g., by Boaz and Ashby
2003), it does not address any selection bias stemming from the fact that certain factors
may influence both the propensity to start an IUC and its subsequent success.
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Table 1 List of journals and their impact factor (IF)

Journal title
Authors (years)

IF (2016)

No. of articles

Research Policy

Arvanitis et al. (2008), Baba et al. (2009), Bodas Freitas
et al. (2013b), Bruneel et al. (2010), Hong and Su
(2013), Maietta (2015), Perkmann and Schildt (2015)
Scandura (2016), Youtie et al. (2017)

R&D Management

Bayona Séez et al. (2002), Galan-Muros and Plewa
(2016), Fernandes and Ferreira (2013), Lee (2011),
Perkmann et al. (2011)

International Journal of Innovation Management
Baba et al. (2010), Hadjimanolis (2006), Karlson and
Callagher (2012), Pinheiro et al. (2015b)

Journal of Product Innovation Management
Bstieler et al. (2015), Sherwood and Covin (2008),
Wirsich et al. (2016)

Management Decision
Henderson et al. (2006), Ryan (2007), Ryan (2009)

Small Business Economics

Calcagnini et al. (2016), Goel et al. (2017), Wang and
Shapira (2012)

Technology Analysis and Strategic Management

Guan et al. (2005), Lai and Lu (2016), Lee et al. (2010)

Technovation
Hemmert et al. (2014), Petruzzelli (2011), Rajalo and
Vadi (2017)

IEEE Transactions on Engineering Management
Santoro and Bierly (2006), Santoro and Saparito (2003)

Industrial Marketing Management
Canbhoto et al. (2016), Clauss and Kesting (2017)

Industry and Innovation
Ferru (2010), Muscio and Vallanti (2014)

International Journal of Technology Transfer and Com-
mercialisation
Indarti and Wahid (2013), Myoken (2013)

Journal of Business Research
Berbegal-Mirabent et al. (2015), Bstieler et al. (2017)

Journal of Business Venturing
George et al. (2002), Soh and Subramanian (2014)

Journal of Education and Work
Reeve and Gallacher (2005), Slotte and Tynjilad (2003)

Journal of Engineering and Technology Management
Franco and Haase (2015), Santoro and Gopalakrishnan
(2000)

Journal of High Technology Management Research
Santoro (2000), Siegel et al. (2003)

Journal of Research Administration
Philbin (2010), Schofield (2013)

4.495

2444

0.000

3.759

1.396

2421

1.273

3.265

1.188

3.166

0.791

0.000

3.354

5.774

0.000

2.419

0.000

0.000
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Table 1 (continued)

Journal title IF (2016) No. of articles

Authors (years)

Journal of Technology Management and Innovation 0.000 2

de Medeiros et al. (2012), Vega-Jurado et al. (2017)

MIT Sloan Management Review 2.705 2

Perkmann and Salter (2012), Pertruzé et al. (2010)

Papers in Regional Science 1.272 2

Isabel Maria et al. (2014), Muscio (2013)

Theoretical and Applied Economics 0.000 2

Dindire et al. (2011), Serbanica (2011)

American Business Law Journal 0.857 1

Newberg and Dunn (2002)

Benchmarking: An International Journal 0.000 1

Pecas and Henriques (2006)

Brussels Economic Review 0.000 1

Sellenthin (2011)

Cambridge Journal of Economics 1.338 1

Howells et al. (2012)

China Economic Review 1.366 1

Muscio et al. (2012)

Construction Economics and Building 0.000 1

Brochner and Lagerqvist (2016)

Creativity and Innovation Management 1.423 1

Goduscheit and Knudsen (2015)

CURIE Journal 0.000 1

Nellickappilly and Maya (2009)

Decision Support Systems 3.222 1

Wang et al. (2017)

Development Southern Africa 0.474 1

Wedekind and Mutereko (2016)

Economic Development Quarterly 0.673 1

Banal-Estaiiol et al. (2013)

Economics of Innovation and New Technology 0.000 1

Boardman and Bozeman (2015)

Engineering Management Journal 0.548 1

Johnson and Johnston (2001)

European Management Journal 2.481 1

Barnes et al. (2002)

International Journal of Advanced Corporate Learning  0.000 1

Wu (2017)

International Journal of Industrial Organization 0.795 1

Veugelers and Cassiman (2005)

International Journal of Innovation and Technology 0.000 1
Management

Rao and Mulloth (2016)

International Journal of Innovation Management 0.000 1

Han and Almas (2016)

@ Springer



What makes industry-university collaboration succeed? A...

243

Table 1 (continued)

Journal title IF (2016) No. of articles

Authors (years)

International Journal of Production Research 2.325 1

Flores et al. (2009)

International Journal of Technology Management 1.036 1

Rampersad (2015)

International Journal of Technology Management and 0.000 1
Sustainable Develop

Attia (2015)

International Journal of Technology, Policy and Man- 0.000 1
agement

Xu et al. (2014)

Journal of Business Management 0.000 1

Kozlinska (2012)

Journal of Business-to-Business Marketing 1.312 1

MingJi and Ping (2014)

Journal of Economic Geography 3.648 1

D’Este et al. (2012)

Journal of Evolutionary Economics 0.862 1

Bodas Freitas and Verspagen (2017)

Journal of Information Systems Education 0.000 1

Poston and Richardson (2011)

Journal of Manufacturing Systems 2.770 1

Rodriguez et al. (2005)

Journal of Marketing Theory and Practice 0.000 1

Baker et al. (2005)

Journal of Product and Brand Management 0.000 1

Logar et al. (2001)

Knowledge and Process Management 0.000 1

Hong et al. (2010)

Measuring Business Excellence 0.000 1

Piva and Rossi-Lamastra (2013)

Nonprofit Management and Leadership 1.236 1

Schaffer (2012)

Poznan University of Economics Review 0.000 1

Gawel (2014)

Production Planning and Control 2.369 1

Al-Ashaab et al. (2011)

Regional Studies 2.780 1

Drejer and Ostergaard (2017)

Research Technology Management 0.000 1

Starbuck (2001)

Scandinavian Journal of Management 1.450 1

Ankrah and AL-Tabbaa (2015)

Small Enterprise Research 0.000 1

Collier et al. (2011)

Social Studies of Science 2.256 1

Bychkova (2016)
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Table 1 (continued)

Journal title IF (2016) No. of articles
Authors (years)

Supply Chain Management: An International Journal 4.072 1

Sohal (2013)

Total Quality Management and Business Excellence 1.368 1

Mashhadi et al. (2014)

Total 103
References
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