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Abstract

Although public research organizations (PROs) are potentially valuable collaboration partners for firms in
the development of innovations, most firms find it difficult to develop and sustain fruitful collaborations
with PROs. Proximity dimensions, such as geographical, cognitive, organizational, and social proximity,
are important facilitators of inter-organizational collaboration. Nevertheless, our understanding of the
interaction between and evolution of different proximity dimensions over time is limited. Based on a
longitudinal study of 15 successful innovation projects involving firms and PROs as collaboration
partners, we find that different proximity dimensions are important for the establishment of new
collaborations, depending on a firm's characteristics. While engineering-based firms tend to rely on
geographical and social proximity to PROs, science-based firms rely more heavily on cognitive and
organizational proximity. Moreover, we observe that firms with initial social and geographical proximity
to PROs can sustain and expand their collaborations by developing cognitive and organizational
proximity over time.
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ARTICLE INFO ABSTRACT

JEL classification: The use of university-industry collaboration in the innovation process is viewed as a major driver of firm

D02 competitiveness. The organizational dynamics underlying successful external relationships, however, remain
D83 poorly understood. Using longitudinal case studies of 15 innovation projects, we examine how firms with
L14 varying degrees of experience in collaborating with universities and public research organizations rely on dif-
83; ferent social capital dimensions to achieve successful collaborations. We find that experienced firms establish
713 external collaborations on the basis of cognitive social capital, but this basis is reinforced by relational social
Keywords capital over time. Conversely, less experienced firms initially base their university collaborations on relational

social capital, which is reinforced by cognitive social capital over time. Based on these findings, we theorize on
the interplay of different dimensions of social capital in university-industry collaborations over time. Our study
has important implications for the management of collaborative innovation projects. In particular, it provides
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University-industry collaboration

guidance to enable less experienced firms to develop successful collaborations with university partners.

1. Introduction

Many firms find it difficult to develop new innovations (Katila and
Ahuja, 2002), and innovation studies have emphasized the importance
of external sources of knowledge to complement internal knowledge
(Chesbrough, 2003; Chesbrough et al., 2006; Von Hippel, 1988). One
important source of external knowledge comprises universities and
public research organizations (henceforth universities), which provide
technological know-how and expertise to firms engaged in innovation
development (Cohen et al., 2002). This trend is evidenced by the
growing number of research alliances and joint research centers in-
volving both firms and universities (Boardman and Gray, 2010). There
have been frequent reports of tensions between academic and com-
mercial activities (Ambos et al., 2008), however, and of organizational
barriers in university-industry collaborations (Bruneel et al., 2010).
Still, there has been little systematic research into how such barriers are
overcome as relationships between firms and universities evolve over
time (Ankrah and Al-Tabbaa, 2015; Estrada et al., 2016).

The literature has emphasized the importance of pre-existing re-
lationships in overcoming these barriers and successfully collaborating
across organizational boundaries (D’Este et al., 2013; Gulati et al.,
2009; Kavusan et al., 2016). Prior relationships are considered im-
portant because they create social capital, which facilitates the transfer
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of knowledge between partners (Inkpen and Tsang, 2005). Social ca-
pital has been defined as “[t]he sum of the actual and potential re-
sources embedded within, available through and derived from the
network of relationships possessed by an individual or social unit. So-
cial capital thus comprises both the network and the assets that may be
mobilized through the network.” (Nahapiet and Ghoshal, 1998, p.243).
These relationships are not uniform, however, and new collaborative
partnerships require time to develop different dimensions of social ca-
pital. Cognitive and relational dimensions have been identified as cru-
cial for facilitating inter-organizational knowledge transfer (Van Wijk
et al., 2008). Cognitive social capital is important for the development
and exchange of knowledge, and it is related to shared meaning and
mutual understanding between collaborative partners (Nahapiet and
Ghoshal, 1998). Relational social capital refers to those resources cre-
ated through actors’ interactive relationships, building on, for instance,
a high level of trust between partners (Al-Tabbaa and Ankrah, 2016).

There is a clear gap in the literature regarding how firms develop
social capital by partnering with university researchers, particularly
when firms lack prior collaborative experience with universities. Hence,
this paper explores the following research question: How do firms with
varying degrees of prior collaborative experience with universities develop
the social capital necessary to collaborate successfully with university re-
searchers to develop new innovations?
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Social capital is typically built through interaction over time. Hence,
we conducted a longitudinal case study mapping the initiation, devel-
opment, and outcome of 15 successful innovation projects conducted by
Norwegian firms and that involved university collaboration. All the
innovation projects developed new or improved products or processes
that the firms’ ex post evaluated as highly profitable. To investigate
how prior experience influences the development of social capital in
university-industry collaborations, we selected cases with varying de-
grees of cognitive social capital referring to the level of prior university
collaborations and academic expertise (e.g. employees with a PhD de-
gree). We relied on the extended case study method, whereby we re-
conceptualized and extended theory based on empirical data gathered
through case studies (Burawoy, 1998; Danneels, 2011; Wadham and
Warren, 2014).

By studying how different dimensions of social capital interact and
evolve over time, we contribute to the research on social capital and
university-industry collaboration in several respects. First, we provide
new insights into the role of firm characteristics in the use and devel-
opment of different social capital dimensions. Prior experience in uni-
versity collaboration and academic expertise has been seen as an im-
portant precondition for successful university-industry collaboration
because it strengthens the cognitive social capital between partners
(Inkpen and Tsang, 2005; Wasko and Faraj, 2005). Our study shows
that firms with lower levels of cognitive social capital might compen-
sate by relying on relational social capital when they engage in colla-
borative projects with university researchers.

Second, we add to the knowledge on the outcomes of social capital
by studying the relationships among different dimensions of social ca-
pital; further study on this topic has been called for by several authors
(Inkpen and Tsang, 2005; Rass et al., 2013). The most notable finding
relates to the relationship observed between cognitive and relational
social capital. Firms with limited experience with university colla-
borations and academic expertise build on relational social capital to
establish collaborations and then develop cognitive social capital over
time. In contrast, more experienced firms with academic expertise can
establish their collaborations on the basis of cognitive social capital,
which is reinforced by relational social capital over time. These findings
provide novel insights into how firms with low levels of prior experi-
ence with university collaboration and academic expertise can improve
their ability to engage with university researchers in innovation activ-
ities. Overall, by adapting the social capital perspective, we outline a
more detailed and theory-based understanding of how firms use uni-
versity researchers as collaborative partners in the development of
specific innovations. By studying innovation projects from inception to
successful outcome, we add a dynamic understanding of how firms can
manage their alliances and build better alliance capabilities (Ireland
et al., 2002; Wang and Rajagopalan, 2015).

This article proceeds as follows. Section 2 outlines a theoretical
framework based on the role of social capital dimensions in university-
industry collaborations. The third section presents the methodological
approach used in our study of 15 collaborative innovation projects.
Section 4 presents our theory development, which is formalized in
propositions, as well as a model of the impact of social capital on ef-
fective collaborations between firms and university researchers. Finally,
Section 5 outlines the contributions and limitations of the study, as well
as its conclusions and implications for managerial practice and future
research.

2. The role of social capital dimensions in university-industry
collaboration

It is no easy task for firms to identify and assimilate relevant ex-
ternal knowledge sources (Cohen and Levinthal, 1990), and firms face
challenges when accumulating knowledge from universities because
firms and academic scientists approach problems differently and with
different goals (Sauermann and Stephan, 2012). Social processes are
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known to strongly influence organizational behavior and effectiveness
(Granovetter, 1985; Kwon and Adler, 2014), and the role of social ca-
pital in facilitating knowledge transfer has been well documented
(Inkpen and Tsang, 2016). Social capital theory offers a meso-level
approach to explain how inter-organizational relationships can be used
to access knowledge resources.

University-industry collaboration is a form of inter-organizational
relationship or network whereby two or more organizations join forces
to exchange resources and knowledge for a common purpose. For firms,
engaging in inter-organizational collaboration not only provides access
to relevant knowledge but also involves engagement in learning net-
works that produce knowledge that is currently unavailable to the firms
(Powell et al., 1996). Different dimensions of social capital may be
crucial for knowledge transfer because social capital helps a firm to
identify and forge effective relationships with relevant partners (Inkpen
and Tsang, 2005; Tsai and Ghoshal, 1998), and social capital is parti-
cularly important in university-industry collaborations, in which con-
flicting logics can impede the relationship (Sauermann and Stephan,
2012; Steinmo, 2015).

In this paper, we investigate specific collaborations between firms
and university partners. Following the seminal works of Nahapiet and
Ghoshal (1998) and Inkpen and Tsang (2005), we explore the dimen-
sions of cognitive and relational social capital, which refer to personal
relationships developed through interaction (Burt, 1992). A third di-
mension of social capital that is commonly discussed in management
research is structural social capital, which refers to the overall patterns
of connections, who attains structural capital and how it is reached
(Burt, 1992; Lee, 2009). Because we study the development of re-
lationships and interactions that occur in formalized collaborations,
however, our focus is on the cognitive and relational dimensions that
have been found to be crucial for inter- and intra-organizational
knowledge transfers (Van Wijk et al., 2008). Nevertheless, the cognitive
and relational social capital dimensions remain less explored in the
literature than structural social capital (e.g. Moran, 2005; Petruzzelli,
2011; Rass et al., 2013).

Cognitive social capital refers to shared interpretations and systems
of meanings (Cicourel, 1974), common languages and codes
(Monteverde, 1995), and shared narratives (Orr, 1990) among parties.
When organizations have shared visions and systems, it is easier for
them to learn from each other (Hult et al., 2004). Cognitive social ca-
pital has been divided into two categories: shared goals and shared
culture (Adler and Kwon, 2002). Shared goals refer to common un-
derstandings of and approaches to network tasks (Inkpen and Tsang,
2005) and common views of goals (Masiello et al., 2015). Shared cul-
ture refers to rules and norms that determine appropriate behavior in
the network. Inkpen and Tsang (2005) emphasized that when actors
within a network have cultural linkages, it is easier for them to transfer
knowledge. Too much similarity in the cognitive dimension, however,
may reduce the potential for innovation in inter-organizational
learning, leading to an inverted U-shaped relationship between cogni-
tive social capital and innovation performance (Cowan et al., 2007;
Petruzzelli, 2011). The cognitive dimension may be particularly chal-
lenging in university-industry collaborations because of differences in
culture, language and goals between academia and industry. Hence,
firms that invest in internal research and development (R&D) are better
able to overcome this barrier and collaborate with universities (Laursen
and Salter, 2004) because they develop expertise in the same practice
that is found to increase firms’ abilities to communicate and share
knowledge (Wasko and Faraj, 2005). Moreover, the literature has em-
phasized the importance of pre-existing relationships for overcoming
collaborative barriers across organizational boundaries (D’Este et al.,
2013; Gulati et al., 2009; Kavusan et al., 2016). Hence, we oper-
ationalize cognitive social capital as the firm’s general collaboration
experience with universities and academic expertise.

Relational social capital refers to “[t]hose assets created and le-
veraged through relationships” (Nahapiet and Ghoshal, 1998, p. 244)
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and describes personal relationships created through prior contacts
(Granovetter, 1992). Relational social capital also concerns mutual re-
spect and trust, relational closeness, expectations, and reputations
(Adler and Kwon, 2002). Strong relationships and mutual trust among
actors facilitate knowledge transfer (Reagans and McEvily, 2003), in-
crease the willingness to exchange information (Uzzi, 1999), and can
offset the negative effects of partner differences (Lavie et al., 2012).
People tend to repeat contacts through long-term relationships when
they achieve fair rewards for their actions (Murphy et al., 2007). Given
the impacts of trust and tie strengths, relational social capital is con-
sidered the most important dimension in the facilitation of inter-orga-
nizational knowledge transfer (Van Wijk et al., 2008). Firms with high
levels of relational social capital with their collaborative partners
transfer knowledge easily because this dimension enhances openness to
sharing information and decreases transaction costs (Adler and Kwon,
2002). Trust is also an important determinant when firms select colla-
borative partners because actors are more willing to share resources
with an entity they trust (Tsai, 2000), and together with commitment,
trust is essential for repeated contacts between partners (Huang et al.,
2009). High levels of trust reduce opportunistic behaviors and knowl-
edge-monitoring costs (Putnam, 1993) and often result in meaningful
communication between partners (Hazleton and Kennan, 2000). Trust
may be particularly salient in university-industry relationships, in
which the logics are very different and the partners compete in different
arenas (Masiello et al., 2015). Hence, we operationalize relational so-
cial capital as prior relationships and collaboration experience between
the specific partners.

In the context of university-industry collaborations, social capital
may be particularly important, not only to overcome the differences
between academia and industry but also because the development and
realization of technological innovation are complex processes that re-
quire comprehensive collaboration over time. Many studies have ex-
plored the types of collaborative relationships associated with innova-
tion and performance, but relatively little is known regarding how
fruitful collaborations are established and how they evolve. Generally,
the literature has cited the importance of prior collaborative experi-
ence, pre-existing relationships and various dimensions of proximity as
important factors for success in collaboration (e.g. Boschma, 2005;
Steinmo and Rasmussen, 2016). The means through which these firms
initially developed these relationships, however, remains unknown.
This gap is particularly unfortunate for less experienced firms that,
despite their unfavorable status, seek to develop fruitful collaborations
with university researchers. Building on the social capital perspective,
we examine the process by which firms with varying degrees of prior
collaborative experience with universities and academic expertise—and
hence varying levels of cognitive social capital—develop the cognitive
and relational social capital necessary for successful collaboration with
university researchers.

3. Methodology
3.1. Research design

Our research design follows the extended case method by com-
bining existing theory with cases that can verify and challenge this
theory (Burawoy, 1998; Wadham and Warren, 2014). Our objective is
to advance theory on the development of social capital between uni-
versity researchers and firms with varying degrees of experience with
university collaborations and academic expertise. The knowledge
transfer in such collaborations occurs at the local level, that is, between
sub-units and teams, rather than between organizations. Hence, there
may be significant variety in the extent and type of relationships with
universities, particularly within large firms. To capture the actual col-
laboration processes, we use specific innovation projects as the unit of
analysis. Our longitudinal case-study design is suitable for focusing on
the interplay among the different dimensions of social capital between
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the collaborative partners over time (Pettigrew et al., 2001). This de-
sign facilitates richer contextual insights and an in-depth understanding
of a process that has scarcely been investigated in prior studies
(Eisenhardt, 1989). Multiple case studies provide a stronger basis for
theory development (Yin, 1989) because emergent findings can be
compared across cases, and the findings may be grounded in varied
empirical evidence (Eisenhardt and Graebner, 2007).

3.2. Case selection

The cases were selected from a population of projects that received
support from a public scheme that supports high-potential, user-driven
innovation projects in Norwegian firms (called BIP). In total, 709 pro-
jects received BIP support between 1996 and 2005; each public grant
typically covered 20-40% of the total project costs, and the duration of
the projects was from two to four years. Each project was managed by a
lead firm and included at least one university (in several cases, a public
research institute) and often other firms as partners. The university
partnership was often linked to individual researchers, rather than a
university department. Because we wished to explore successful cases of
university-industry collaboration, we selected ex post from among top-
performing projects based on the project’s contribution to the profits
reported by the lead firm four years after completion of the project.
Moreover, the selected sample was suitable for identifying different
collaborative experiences. University-industry collaborations are typi-
cally characterized by well-established linkages, but our cases, which
came from a government-supported program, included several projects
led by firms that had limited experience with university collaboration
and academic expertise. After initial contacts with the firms that
managed the 29 highest-performing BIP projects, we were granted ac-
cess to study 15 projects. At the outset of the projects, 7 cases had
extensive prior university collaboration experience and academic ex-
pertise, and 8 cases had limited experience and expertise of this type,
resulting in differences in cognitive social capital between these groups.
The projects were conducted by firms of various sizes, from small start-
ups to large industrial firms, thus providing contextual variety (Yin,
1989). Moreover, the projects varied in terms of the industry and type
of innovation developed (see Table 1).

3.3. Data collection

Data regarding the pre-start-up and start-up activities of innovation
projects are usually scarce. Because the projects in this study received
support from a public support program, we were able to obtain com-
prehensive and similar information about all the cases. The data include
archival material, such as the initial project description, final report,
and assessments conducted by the public program, as well as survey
responses from each firm at the start, at the finish, and four years after
the project period ended. In addition, relevant written documentation
was collected from outside sources, such as press articles and Web
pages.

Furthermore, our primary data comprised interviews with an
average of three key persons in each case to obtain an in-depth un-
derstanding of how the innovation process unfolded, including inter-
actions between each firm and its university partners (Table 2). In total,
we interviewed 40 persons, 32 of whom were interviewed face-to-face
and 8 of whom were interviewed by telephone, in October and No-
vember 2010. Most of the interviews were conducted with two re-
searchers present. The interviews were recorded and transcribed by the
authors as part of the data analysis process. To obtain an in-depth un-
derstanding of how the innovation process unfolded in each case, we
utilized a narrative approach (Polkinghorne, 1988). The interviewers
asked the informants to describe the process from inception to the
present with minimal interruptions by the interviewers.

As an overall interview template, our objective was to reveal the
history of the project in chronological order, starting with the
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Table 1
Firm characteristics and type of innovation developed in the project.

Research Policy 47 (2018) 1964-1974

Firm Size® Type of innovation developed in the R&  Interview quotes related to the type of innovation
D project

1 Large New technology “We managed to transform a high-tech research tool to make it applicable at a lower
Biotech level”

2 Micro New technology “This project was the first of its kind in Norway...in retrospect, it turns out that we were
Information and communications the first in the world on this”
technology

3 Large Improved tool technology “...we developed a radically new tool technology that improved the duration of tools by

Large process industry

4 Large Improved energy efficiency
Large process industry

5 Micro New technology
Science-based

6 Small Method improvement
Science-based

7 Micro New technology
Biotech

8 Large Technology improvement
Engineering

9 Large Technology improvement

Large process industry

10 Small Improved knowledge in a new business
Network, several firms area

11 Large Technology improvement
Engineering

12 Medium  New technology
Engineering

13 Medium  Organizational (product development
Engineering and brand improvement)

14 Large New technology
Engineering

15 Large Technology improvement

Process industry

400-500 percent”
“To be competitive, we had to improve our concept, which we succeeded in doing”

“Developed a new method that was cheaper and easier to use than competing
technologies”
“Increased value by developing a more predictable method”

“Diagnostic and treatment methods that can detect disease at an early stage and slow or
stop a disease process”

“This technology quadrupled efficiency, which has produced a noticeable effect on
sales”

“Unfortunately, we had to close down the plant where this technology was implemented,
but in the time period between implementation and plant closure, it had a substantial
effect”

“There has been a large increase in the utilization of [Technology X] in Norway...this
project has contributed to this increase through both building knowledge and diffusing
interest”

“Fundamental technological changes to secure market position”

“First product in the market”

“It was about building a brand; integrated product development, innovative solution
methods and differentiation through industry design”

“We developed new technology for a conservative industry and needed a reference
installation to convince [customer group] to opt for our technology”

“That improvement was worth a lot...over 100 million NOK per year”

2 EU measures of firm sizes are used: large > 250 employees, medium < 250 employees, small < 50 employees, and micro < 10 employees.

background of the initiation of the innovation project, followed by the
planning and execution of the project, and finally, the results gained
from the project. To obtain further detailed information concerning the
critical events and actors involved throughout the process, we used
open-ended follow-up questions, such as “Why did you do that?”, “Who
was involved in this event?”, “Did you consider alternative actions?”,
and “When did this happen?” To avoid biases, the interviewers did not
explicitly refer to the theoretical concepts used in this paper. This type
of narrative interviewing was conducted to obtain a better

Table 2
Number of key data sources and interviews for each case.

understanding of actual events and to prevent personal views and
theoretical perspectives from influencing the data collection. The use of
multiple informants and narrative interviewing in combination with
historical documentation was crucial to reducing the problems of
hindsight bias and memory decay. The aforementioned steps were used
to improve the validity of retrospective reports and to ensure that we
obtained accurate data regarding how the innovation projects evolved
over time (Miller et al., 1997). By following these steps, we were able to
obtain a unique level of detail regarding the evolution of the projects

Case Secondary sources Interviews

Project description Final reports Project manager Firm researcher

1 1 1 1 1
2 1 1 1

3 1 1 1

4 1 1 1 1
5 1 1 1 1
6 1 1 1

7 1 1 1 1
8 1 1 1(p) 1
9 1 1 1

10 1 1 1 1
11 1 1 1 2
12 1 1 1 1
13 1 1 1

14 na Na 1

15 1 1 1(p) 3(p)
sum 14 14 15 12

University project manager” University researcher Total number of interviews

2

1

1 2

1 1(p) 4

2

1

1(p) 3

1 1 4

1 1 3

1 3

1 4

1 3

1 2

1

1(p) 5
7 6 40

na = not available, (p) = phone interview.

@ The informant was a university researcher with a formal role as the manager of the university portion of the project.
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that ex post were deemed successful.
3.4. Data analysis

Our data provided both narrative accounts of the process (Pentland,
1999) and factual descriptions of the context, actors, and events from
different sources. The first step in analyzing the data was to write
narrative case descriptions of each case based on triangulation of the
interviews and available documents. These case descriptions were
verified by each firm’s project manager and were discussed with contact
persons at the government support program as a validity check (Miller
et al., 1997). In this manner, we were able to reconcile views from
different sources and provide a thorough understanding of how the
process unfolded over time, from initiation of the innovation project to
its ex post outcomes.

Our analysis followed an extended case study approach aimed at
integrating and extending existing theory. This approach entails the
examination of literature relevant to the problem area and the use of
empirical data to fill in gaps, reveal flaws, elaborate on meaning, and
extend coverage (Burawoy, 1998; Danneels, 2002). To develop theo-
retical explanations for the processes observed, we identified observa-
tions that matched the theoretical concepts (Orton, 1997). To avoid
conflating multiple levels of analysis, a retroduction strategy was used
(Downward and Mearman, 2007; Leca and Naccache, 2006). Hence, we
chose not to quantify the data through grounded theory-style coding
because this technique could conflate the different levels of interaction,
as well as the timing of events throughout the collaborative project.
Instead, we adopted an abductive approach, in which empirical ob-
servations were used to refine our theoretical understanding regarding
how the collaboration projects evolved over time; this approach al-
lowed us to maintain the indivisible connectedness of elements
(Wadham and Warren, 2014). Thus, as the analysis proceeded, the
overarching logical frame shifted from exploring the data to building
theoretical models and empirically scrutinizing these models (Van de
Ven and Poole, 2002). This approach is similar to the systematic com-
bining process of Dubois and Gadde (2002); specifically, we aimed to
cross-fertilize insights from the social capital literature with in-depth
empirical data. Hence, our approach is inspired by the structuralist
approach to social capital (Kilduff and Tsai, 2003; Lounsbury and
Ventresca, 2003) and thereby endeavors to capture the broader context
and processes of university-industry collaborations, rather than their
attributes.

The data analysis entails the triangulation of data sources to analyze
each case, followed by a cross-case comparison to obtain a compre-
hensive picture of how the project and firm levels interact with external
collaboration partners, such as university researchers. Each project was
coded for key dimensions of social capital. The operationalization of
social capital construction is elaborated below, and the coding is shown
in Table 3. Table 4 presents additional evidence, including quotes from
the interviews.

4. Findings and discussion

4.1. The role of social Capital dimensions in university-industry
collaboration

All the innovation projects in our study involved collaboration be-
tween a firm and at least one university partner, and all the case firms
described the university partners as important to the outcome of the
project, usually referring to the specific university researchers involved
in the project. As our analysis progressed, we observed that the firms
used different paths to build the social capital necessary for successful
collaboration over time, depending on their general experience in col-
laborating with university researchers and their academic expertise at
project start. As a basis for the analysis, we mapped the case firms’
cognitive and relational social capital at the outset of the projects, as
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shown in Table 3.

Table 4 summarizes the core dimensions of cognitive and relational
social capital and provides illustrative quotes related to the two groups
of firms mapped in Table 3. In the following sections, we examine the
role of cognitive and relational social capital at the project start and the
interplay among these social capital dimensions over time, and we
develop propositions regarding university-industry research collabora-
tion.

4.1.1. Cognitive dimension of collaborations between firms and universities

Cognitive social capital can take the form of shared interpretations
and systems of meanings (Cicourel, 1974), common languages and
codes (Monteverde, 1995), and shared narratives (Orr, 1990) among
parties. Cognitive social capital is therefore examined in terms of the
firm’s collaborative experience in general, in which we map previous
collaborations with different university partners at project start and in
terms of the firms’ academic expertise (e.g., employed PhDs). We assert
that this provides an indication of the firm’s ability to communicate and
share academic knowledge (Wasko and Faraj, 2005). Accordingly,
when analyzing the case firms, we distinguish between high, moderate
and low levels of cognitive social capital.

As shown in Table 3, firms with high levels of academic expertise
and prior collaborative experience with different universities are
characterized by higher levels of cognitive social capital (cases 1-7).
These firms appear to be highly conscious of the value of having shared
goals with the collaborating university researchers, and they emphasize
the importance of common understanding. As one firm representative
stated, “It is very important that we [the firm] and our collaborative re-
search partners are clear about our goals and wishes. In addition, [it is
important] that we make space for the involved research collaborators — to
make room for creating something new. The combination of shared goals and
space for the creation of newness is very important.” Firms with higher
levels of cognitive social capital have the expertise necessary to un-
derstand the type of complementary competence they need and to
identify relevant knowledge sources. This expertise is illustrated by one
firm’s research manager: “It is a strategic choice regarding which research
institutes you want to pursue and develop over time; these are the ones you
choose.”

Moreover, firms with higher levels of cognitive social capital have
common languages and codes (Monteverde, 1995) related to the tech-
nologies involved. These firms have employees with PhD degrees and
possess knowledge similar to that of university researchers. These firms
use innovation projects to add specialized knowledge from university
researchers that is relevant to further technological development (Lane
and Lubatkin, 1998). Several firms with higher levels of cognitive social
capital emphasize that their communication with collaborative uni-
versity researchers is strong and that the firms and the university re-
searchers share a similar culture (Inkpen and Tsang, 2005). For in-
stance, certain projects include integrated teams of university
researchers and company employees, which was noted by a university
researcher as follows: “It has become a [university-firm], what I call a
virtual research group. A very good network. We know each other very well.”

In contrast, we found that firms with limited academic expertise and
collaborative experience with a more narrow set of university re-
searchers are characterized by lower levels of cognitive social capital
(cases 8-15). These firms find it more challenging to collaborate with
university researchers because they lack a common understanding, goal
and culture. Several firms with lower levels of cognitive social capital
appreciate the value of collaborating with university researchers, but
they do not communicate effectively with them because the university
researchers are too specialized and use a language that is difficult for
the firms to understand. The differences in knowledge bases between
these firms and the university researchers were described as challen-
ging by several informants, such as this firm representative: “My ex-
perience with academic groups is that they have a great deal of knowledge,
but we are working with a relatively simple technology that is not directly
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Table 3
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Case firms’ levels of cognitive and relational social capital with university partners at the project start.

Level of cognitive social capital

Level of relational social capital

Definition

Biotech

ICT

Large process
industry

Large process
industry

Science-based

Science-based

Biotech

Engineering

Large process
industry

10
Network, several
firms

11
Engineering

12
Engineering

13

Engineering
14

Engineering

15
Process industry

General experience with university collaboration and academic expertise
at project start.

High level: Long-term experience with internal R&D, which is a key part
of the firm’s operations; several university collaborative projects before
the current project.

High level: The firm is a spin-off of the university partner in this project. R
&D is the main activity of the firm. Both of the firm representatives were
academic researchers.

High level: Own R&D department; long-term experience with R&D
through several prior projects. The main firm representatives hold PhDs.

High level: Internal R&D team; long-term experience with R&D through
several prior projects. The main firm representatives were former
academic researchers.

High level: The firm is established by researchers. R&D is the main
activity of the firm. The firm representatives have scientific backgrounds
from universities and hold PhDs.

High level: The firm is a spin-off from a research institute. Prior
collaborative projects with other partners; R&D is a key part of the firm’s
operations. Firm representatives work as scientists.

High level: Previously participated in a small R&D project that was a
trigger for the current project; R&D is the main activity of the firm. Close
contacts with academic researchers, and firm representatives were former
academic researchers.

Moderate level: Prior collaborative projects with the same university and
with other university partners; experience from similar projects; own R&D
department; the firm representatives hold master’s degrees.

Moderate level: The firm’s R&D department ran two preliminary projects
before the current project, and the firm has its own R&D department. Firm
representatives have engineering competence.

Moderate level: Project initiated by public research institute; prior
university collaborative projects with a few other universities; firm
representatives have engineering competence.

Moderate level: Ongoing R&D activity; firm representatives have
engineering competence.

Moderate level: Prior university collaborative projects with a few other
universities; R&D is important in building the firm. Firm representatives
have engineering competence.

Low level: The firm participated in previous product development
projects, but the current project was the firm’s first R&D project. Internal
R&D and strong intentions to increase R&D activity; firm representatives
have engineering competence.

Low level: The firm’s R&D department ran two preliminary projects
before the current project. Firm representatives have engineering
competence.

Low level: No university collaborative projects before the current project,
but R&D is important in building the firm; firm representatives have
engineering competence.

Prior contacts and collaboration experience with the specific university
researchers at project start.
Low level: No prior contacts with the university partners.

Moderate level: Founders were previously employed by the university
partner.

High level: Company founder and university researcher were previous
classmates or colleagues. Prior projects with the same university as the
current project.

High level: Prior relationship with the university partners; project leader
at university partner was a former employee of the firm. Prior projects
with the same university as the current project.

Moderate level: The company founder and university researcher were
former classmates or colleagues.

Moderate level: No prior relationship with the primary university
partner; founders were previously employed by the other university
partner.

Moderate level: One of the firm’s founders had a good relationship with
the university partner.

High level: Prior relationships with all university partners. Prior projects
with the same university as the current project.

High level: All the universities, except international universities, were
known partners from prior projects.

High level: Prior working relationships among several of the project
partners. Prior projects with the same university as the current project.

High level: University partners were all well acquainted through prior
collaborations. Prior projects with the same university as the current
project.

High level: Prior collaboration with a key researcher at the university.
Prior projects with the same university as the current project.

High level: The firm project manager was previously employed by the
university partner.
High level: The firm project manager was involved in prior research at

the university.

Low level: University partners were unfamiliar with the firm.

transferable to the latest developments at the research frontier.” In several
cases, firms with lower levels of cognitive social capital were reluctant
to interact closely with university researchers and therefore maintained
a distance. This practice may result in frustration, as observed by one
firm representative: “[The university researcher] was always frustrated
and wanted to be closer to us. We kept him at a distance because con-
fidentiality is always a consideration.”

Although firms with lower levels of cognitive social capital find it
challenging to collaborate with university researchers in general, they
collaborated well with the university partners in the innovation projects
examined by this study.

4.1.2. Relational
universities

The construct of relational social capital is operationalized through
the dimension of reciprocity. Reciprocity is an aspect of trust; it is
considered a key aspect of relational social capital that facilitates col-
laborative action (Coleman, 1990; Cooke et al., 2005) and refers to the
expectation that individuals’ collective actions will be reciprocated
(Putnam, 1995). In general, trust develops through favorable past

dimensions of collaborations between firms and
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interactions among parties (Wasko and Faraj, 2005). While cognitive
social capital was mapped through the firms’ levels of general experi-
ence of collaborating with universities at projects start and their aca-
demic expertise (e.g., employees with a PhD degree), relational social
capital is measured by reciprocity in the form of prior contacts and
collaboration experience between the specific researchers at project
start.

The mapping of relational social capital did not reveal any clear
patterns that differentiated between the firms with higher and lower
levels of cognitive social capital; close relationships are generally im-
portant for successful collaborations with research partners. Depending
on the level of cognitive social capital, however, firms take advantage
of the relational social capital during different phases of the project,
which was important for the exchange of information (Uzzi, 1999) and
for succeeding in the collaboration over time. Firms with lower levels of
cognitive social capital relied more extensively on relational social ca-
pital when establishing contacts with university partners, based on their
pre-existing acquaintances with academic researchers. Hence, these
firms substituted the lack of cognitive social capital by using relational
social capital typically based on contacts with specific university
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Ilustrative quotes related to the case firms’ level of cognitive and relational social capital with university partners at project start, as mapped in Table 3.

Cases 1-7

Cases 8-15

Cognitive social capital

Illustrative quotes related to general
experience with university
collaboration

Illustrative quotes related to academic
expertise

Illustrative quotes related to relational
social capital

High levels of cognitive social capital; significant general
collaboration experience with universities and academic expertise
at project start.

“We collaborated with several international universities.” (Firm
partner, Case 1)

“We have collaborated with international universities.” (Firm partner,
Case 3)

“We have collaborated with national and international universities.”
(Firm partner, Case 4)

“We have achieved several projects financed by the Research Council of
Norway before.” (Firm partner, Case 5)

“I have learned the research language.” (Firm partner, Case 5)

“We had the scientist on one side and the industrial team on the other
side communicating at a good level.” (Research partner, Case 4)

“It is not easy in day-to-day life to read heavy scientific articles you
don’t understand, but after working with someone for a few years, you
really understand more.” (Firm representative, Case 6)

“We had a previous project with a PhD student who got to know the
company well. He is now a post doc and contributed a lot to this project.”
(Firm partner, Case 7)

“We know each other very well. [The firm] has been very open with us
about issues that for them are very confidential. We have been willing to
operate with the same degree of confidentiality as [the firm] itself, so it
can have complete trust in us.” (Research partner, Case 4)

“I graduated from [University X] and know many people from that
time.” (Firm partner, Case 3)

“There were many of the same professors, too. [Person X], my boss at
that time, had several contacts [in the research environment] that we
used.” (Firm partner, Case 5)

“I went to the same university as [researcher X].” (Firm partner, Case

Low levels of cognitive social capital; limited general
collaboration experience with universities at project start and
lower academic expertise.

“We had no experience with R&D-collaboration at that time. The most
R&D-related we did was this project.” (Firm partner, Case 15)

“We got experiences by working like this [talking about the current
project which was the first research project the firm was involved in].”
(Firm partner, Case 13)

“In collaboration with universities, we often experience that the focus is
directed toward their desires. They [the university] want to get more
research contracts, but we are interested in finishing the project when
the technology is ready.” (Firm partner, Case 14)

“The competent people on each side of the table had very good
relationships with each other, whereas the less competent people did
not get along well.” (Firm partner, Case 15)

“Many specialized partners are too specialized, which makes it difficult
for us to understand.” (Firm partner, Case 15)

“It is important for us academics to be aware that the industry operates
under different conditions than we do. It is also important that the
industry understands our way of working.” (Research partner, Case
11)

“I was employed there [the university] for four years.” (Firm partner,
Case 10)

“He [the project manager] had a good relationship with [university
researcher X]...and they were willing to participate in the project.”
(Research partner, Case 12)

“When the project was established, there were good prior relations with
all of the partners.” (Firm partner, Case 8)

“We had a previous collaboration with them [one of the research
institutes].” (Firm partner, Case 9)

“When it came to R&D partners, it was natural to choose partners with

5)

which we had worked previously.” (Firm partner, Case 14)

researchers when entering the collaboration. As stated by a research
partner collaborating with a firm with lower levels of cognitive social
capital, “It was acquaintances who started talking about the technology as a
possibility.” Successful collaborations rely heavily on the individual re-
searchers’ willingness to initiate relationships with firm partners
(Boehm and Hogan, 2014; Goel et al., 2017).

Relational social capital was not critical for the firms with higher
levels of cognitive social capital (cases 1-7) when establishing their
university collaborations. Nonetheless, the collaboration was strength-
ened through relational social capital over time, which was important
to the collaborative success. One such firm had low levels of relational
social capital with their university partners at the project launch (case
1). This firm approached collaborative partners based on the type of
knowledge they needed, rather than prior relationships with specific
university researchers. The remaining six firms in this category had
prior relationships with several of the core university researchers in the
current project. All the firms with high levels of cognitive social capital
developed relational social capital towards collaborative university
researchers, however, which was important for success in the projects
over time, as expressed by a firm representative: “Our strength is the good
relationships between academics and the developers.”

Although many firm representatives claimed that they had no pre-
vious collaborative experience with their respective research partners,
strong personal connections among the collaborative partners often
existed through prior contact. As explained by a representative of a firm
with a higher level of cognitive social capital, “I had been working [at the
university partner] for a long time. I knew the system very well.” Within
both groups of firms, many representatives emphasized the ease of
working with known partners.

One main difference between the two groups of firms, however, lies
in the awareness of the value of personal relationships. Generally, firms
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with higher levels of cognitive social capital were more strategic about
the involvement of external partners in their innovation projects.
Several firms with higher levels of cognitive social capital purposefully
invested in building relevant competence at collaborative universities,
which generated very close relationships between the firms and the
respective university researchers, as explained by a university re-
searcher: “I have more and closer contact with them (firm employees) than I
have with many colleagues here [research institute].” Another university
researcher explained why the firm had chosen the university as a long-
term collaboration partner: “It is because [the firm] sees it as knowledge
building for us [the university]. When we then eventually build on that
specific competence, we are very useful for [the firm] and can go directly
into production and solve the problems as well as their own researchers can.”
In contrast, firms with lower levels of cognitive social capital select
partners among university researchers with whom they are familiar
based on personal relationships.

Trust is also important when firms select collaborative partners
because it reduces opportunistic behavior (Putnam, 1993) and causes
an actor to be more willing to share resources (Li et al., 2013; Tsai,
2000). We observed collaborations characterized by high levels of
openness and interaction between the firms and their university part-
ners, which we believe is a result of the confidentiality and trust de-
veloped between the firms and university researchers over time
(Ferriani et al., 2009). Several university researchers are highly con-
scious of the value of trust. A university employee that collaborated
with a firm with lower levels of cognitive social capital made the fol-
lowing statement: “If we end up doing something that breaks the trust-based
relationship, such as slipping with confidentidlity, it can destroy the colla-
boration very quickly”. Moreover, firms with lower levels of cognitive
social capital strengthen the relational social capital towards the uni-
versity researchers through frequent interactions (Wasko and Faraj,
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2005) during the current project as the following quote illustrate: “We
had regular meetings with presentations, both face to face and via tele-
phone.”

It seems clear that relational social capital is crucial to innovation-
oriented tasks (Moran, 2005); however, relational social capital may be
the dimension of social capital that requires the longest time and
greatest commitment to develop. For firms with the highest levels of
relational social capital, this capital is rooted in old acquaintances, such
as classmates and former colleagues. One university researcher colla-
borating with a firm with higher levels of cognitive social capital de-
scribed the role of trust as follows: “We have shown that we are able to
protect [the firm’s] confidentiality, and [the firm] invests in our knowledge
building.” He also explained the time-consuming process of trust
building as follows: “It takes a long time for [the firm] to involve other
research partners because you have to show that you protect con-
fidentiality.”

The absorptive capacity concept implies that high dissimilarity be-
tween partners facilitates the creation of novel innovations, but it also
gives rise to associated difficulties in communication (Cohen and
Levinthal, 1990). Our cases suggest that a high level of relational social
capital between the firm and its university partner can counteract the
negative effects of dissimilarity between them (i.e., low cognitive social
capital). Relational social capital is important for all firms, but it ap-
pears to be particularly important for firms with less experience with
university collaboration at the project start. These firms compensate for
their lack of cognitive social capital by relying on relational social ca-
pital when they establish collaborations with university researchers for
innovation projects. Thus, we propose:

Proposition 1. Firms with lower levels of cognitive social capital with
university researchers are more likely to establish their university
collaborations on the basis of relational social capital than are firms
that have higher levels of cognitive social capital with university
researchers.

4.2. The interplay of social capital dimensions over time

We now examine the interplay of cognitive and relational social
capital dimensions over time, which has rarely been addressed in em-
pirical studies (Lee, 2009; Payne et al., 2011; Rass et al., 2013). Our
findings and propositions are summarized in Table 5 and Fig. 1, which
provide a dynamic model of the interplay and evolution of social capital
dimensions in the context of university-industry collaboration. The ar-
rows in Fig. 1 represent the process of building social capital in uni-
versity-industry collaboration that emerges from this study. Specifi-
cally, the circles illustrate how social relationships develop over time
from a project’s beginning to its successful outcome, depending on the
firm’s level of prior collaboration experience with university re-
searchers and academic expertise.

Table 5
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Despite lower levels of prior collaboration experience with uni-
versity researchers and academic expertise (i.e., cognitive social ca-
pital) when commencing the innovation projects, these firms (cases
8-15) managed to successfully collaborate with university researchers
over time. It appears that this group of firms is highly dependent on
relational social capital with the specific university researchers in the
current project, which compensates for the lack of cognitive social ca-
pital at the beginning of the collaboration. These collaborations often
constitute the firms’ main R&D activities and knowledge-building ef-
forts.

We confirm the findings of Ashforth and Mael (1996) that an in-
terdependency exists between shared language and social relationships
and that shared understanding leads to effective social interaction
(Reveley et al., 2004). Specifically, we observed that by interacting
closely with university researchers during the project (Wasko and Faraj,
2005), firms with lower levels of cognitive social capital at the outset of
their collaborations were able to reinforce their cognitive social capital
and thereby increase their general ability to engage successfully with
university researchers. Accordingly, relational social capital compen-
sates for the lack of experience in collaborating with university re-
searchers and academic expertise (cognitive social capital) at the be-
ginning of the collaboration. As stated by a representative of a less
experienced firm, “[This project] created a basis for the firm to invest fairly
heavily in R&D. From having a small workshop with a guy who was kind of a
‘medicine man’, [...] it has become a firm competence. When we replace
people, it runs fairly smoothly [...] Yes, the experiences from [this project]
allowed us to see that it was useful to maintain contact and to work with
research. We are building a more research-oriented organization [...] and
are connecting more closely to [another university].”

Additionally, the configuration of firms’ social capital across dif-
ferent individuals creates a more differentiated and complementary
composition of social capital at the firm level (Maurer and Ebers, 2006).
Our cases show that specific employees of these firms are particularly
important for the accumulation of cognitive social capital, and they
often play the role of “research translators.” This finding is particularly
true for firms with lower levels of cognitive social capital because the
collaboration projects relied more on specific individuals. For example,
in one case, a firm employee was previously employed by the firm’s
university partner. This employee enabled the firm to develop cognitive
social capital among other employees in the firm. Essentially, firm
employees initiated the collaboration with university researchers, and
additional partners were chosen based on their relevant expertise. This
finding is in accordance with Zaheer et al. (2000), who argued that
shared visions arise through interaction among organizations.

Due to limited experience with university collaboration and aca-
demic expertise, firms with lower levels of cognitive social capital at the
beginning of the collaboration require more time to reinforce this di-
mension of social capital because they must develop a mutual under-
standing and language with their collaborative university researchers

The interplay and evolution of cognitive and relational social capital dimensions in university-industry collaboration.

Firms with higher levels of cognitive social capital (cases 1-7)

Firms with lower levels of cognitive social capital (cases 8-15)

Establishment of the
collaboration
the innovation project.

® These firms appear to have sufficient expertise to recognize the type of
complementary expertise they need to develop innovations.
® Organizational relationships rather than individual relationships.
These firms displayed significant development in the level of relational
social capital among the individuals working on the project, which was
essential to collaborative success over time (see Proposition 2).
Varying levels of interaction with the university researchers during the

Level of relationship
Interplay over time

current project.

® Prior collaboration experience with the university researchers existed
for several of these firms but was not critical for the establishment of

® Prior collaboration experience with the university researchers was
important for the establishment of the current project.
® Typically based on relationships with specific individuals within the
universities who were important to the establishment of the current
projects (see Proposition 1).
® Individual relationships rather than organizational relationships.
Through their initial relational social capital, these firms were able to
reinforce their cognitive social capital and thereby increase their general
ability to engage successfully with university researchers over time (see
Proposition 3).
Frequent interaction with the university researchers during the current
project”.

@ Except case firm 15.
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Firms with higher
levels of experience of
collaborating with
different universities
and academic
expertise

Cognitive social
capital

P1

Firms with lower
levels of experience of
collaborating with
different universities
and academic
expertise

Relational social
capital
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P2

Cognitive and
relational social
capital

Project start

Basis of collaboration

»
>

Successful collaboration over time

Fig. 1. The interplay and evolution of cognitive and relational social capital dimensions in university-industry collaboration.

over time. The presence of trust and mutual respect through prior
contact (i.e., relational social capital) with their initial collaborative
university researchers helps these firms accumulate the cognitive social
capital necessary to reach common understandings, develop shared
goals, and establish collaborations with other universities. This quote
from a relatively small firm illustrates how it integrated its internal R&
D activity with its university partner: “We have had a key person at [the
research institute] who has followed us since 1994, I think. He is still there
and is often used in new projects. He has been very good for [the firm]. The
reason for [this collaboration] is that we thought that if we [hired a re-
searcher at the firm] [...], he would fade as a researcher. Thus, it is better to
have him situated and mingling in a research group.”

Firms with higher levels of cognitive social capital (cases 1-7) were
better able to understand their university partners and to benefit from
their collaborations. Moreover, these firms displayed significant de-
velopment in the levels of relational social capital among the in-
dividuals working on the projects, which was essential to collaborative
success over time. As explained by one university researcher, “[the
project] ran for several years, allowing us to build competence and equip-
ment and, more importantly, to maintain a close and strong collaboration
with the industry, not only writing reports but also sitting at the same table to
discuss solutions and ideas and interpret results ... with all of us having steep
learning curves. Thus, I think affinity among the people involved plays a role.
I think the affinity was very good. Personal affinity is important, especially
when working together over many years.” Accordingly, firms with strong
prior collaborative experience and academic expertise are likely to
experience a reinforcing interplay of cognitive and relational capital
over time.

In summary, we find that both cognitive social capital and relational
social capital are important for firms to successfully manage university
collaborations over time. Firms with various levels of initial cognitive
social capital, however, follow different paths to develop this combi-
nation. Thus, we propose the following:

Proposition 2. Firms that initially establish their university
collaboration on the basis of cognitive social capital are more likely
to benefit from the collaboration if it is reinforced by relational social
capital over time.

Proposition 3. Firms that initially establish their university
collaboration on the basis of relational social capital are more likely
to benefit from the collaboration if it is reinforced by cognitive social
capital over time.
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5. Conclusions and implications

This paper refines our understanding of how social capital facilitates
collaboration between firms and university researchers in the devel-
opment of innovations. By studying 15 successful innovation projects,
we developed propositions that outline how firms with higher and
lower general levels of cognitive social capital with university re-
searchers manage to collaborate effectively in innovation projects with
specific university researchers over time. Our study shows that both the
cognitive and relational dimensions of social capital are important for
successful collaboration. However, our key contributions are linked to
the manner in which these social capital dimensions interact and de-
velop over time based on the firm’s initial level of cognitive social ca-
pital generated by prior experience with university collaborations and
academic expertise. Hence, our findings add to the previous research,
which shows that the pattern of cognitive and relational social capital
changes over time (Al-Tabbaa and Ankrah, 2016; Hughes and Perrons,
2011).

Firms with higher levels of prior collaboration experience with
several university researchers and academic expertise are found to rely
on cognitive social capital when entering innovation projects. The im-
portance of the relational dimension for innovation-oriented tasks
(Moran, 2005) is further emphasized by our observation that firms with
higher levels of cognitive social capital tend to reinforce their cognitive
social capital by developing relational social capital during the course
of the collaborative projects. The most notable finding, however, relates
to how firms with lower levels of prior experience with university
collaboration and academic expertise (i.e., lower cognitive social ca-
pital) can collaborate successfully with university researchers. These
firms typically rely on individual relationships when establishing col-
laborations. Hence, relational social capital compensates for a lower
level of cognitive social capital when establishing collaborations. Thus,
in accordance with previous findings, relational social capital appears
to be the most important dimension of social capital for these firms in
terms of inter-organizational learning and innovation (Van Wijk et al.,
2008); however, these firms reinforce relationships with university
partners by building cognitive social capital over time.

By adopting a social capital perspective, our study provides several
new insights regarding the micro foundations of university-industry
collaboration, and it contributes more generally to the scant amount of
research on how inter-organizational relations come into being and
how they function (Berthod et al., 2016). Although individual-level
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intra-firm social capital has been found to promote innovation (Tsai and
Ghoshal, 1998), we observe how social capital develops across orga-
nizational boundaries to facilitate successful innovation projects. In this
case, the significant differences in culture and orientation between in-
dustry and academia necessitate high levels of social capital to over-
come barriers to collaboration (Bruneel et al., 2010).

The development and maintenance of social capital is costly and
resource intensive (Maurer and Ebers, 2006; Nahapiet and Ghoshal,
1998). Our study demonstrates how firms with limited levels of cog-
nitive social capital can build effective social relationships based on
relational social capital. Although reliance on relational social capital
has disadvantages stemming from the limited set of available colla-
boration partners, it may be a cost-efficient solution for smaller firms
with limited resources to develop cognitive social capital with uni-
versity researchers. Thus, firms with less collaborative experience with
universities and academic expertise may be able to collaborate and
create innovations in collaboration with university researchers through
relational social capital. To maintain and improve their innovative
performance, however, these firms would benefit from the development
of stronger firm-level connections with universities through enhanced
cognitive social capital. Furthermore, by transferring individuals’ re-
lationships to an organizational level, firms can reinforce their orga-
nizational cognitive social capital and thereby strengthen their research
collaborations.

5.1. Implications for practice

To capitalize on their existing relationships and create efficient new
relationships, firms must understand how to manage and organize their
social relationships. Firms with higher levels of cognitive social capital
with universities typically possess absorptive capacity and may benefit
more from such collaborations in terms of innovative performance.
These firms can use their firm-level cognitive social capital to establish
relationships with relevant university partners. In rendering these col-
laborations successful, however, it appears to be important to reinforce
the relationship between the firm and university researchers by en-
suring that individuals across the organizations develop relational so-
cial capital.

Our study suggests that firms with lower levels of cognitive social
capital must organize their social relationships with universities dif-
ferently. These firms may compensate for their low levels of cognitive
social capital by relying on relational social capital. Hence, firms with
lower levels of cognitive social capital are more limited in their choice
of collaborative partners. Nevertheless, these firms may be able to es-
tablish collaborations that are equally as successful as those of their
more experienced counterparts. Moreover, firms with lower levels of
cognitive social capital can use their university collaborations based on
relational social capital to develop stronger cognitive social capital over
time. For policy makers, this finding indicates that research colla-
borations should not be evaluated solely in terms of their direct con-
tributions to firm profits. Rather, the development of the firms’ ab-
sorptive capacity, which may form the basis for future collaborations,
must also be considered. This study demonstrated that starting with
individual relationships may be a pathway to the development of cog-
nitive social capital at the firm level.

5.2. Limitations and implications for further research

The findings regarding the interplay and evolution of social capital
may be specific to innovation projects with universities. Collaboration
for the purpose of innovation development appears to involve fewer
tangible resources and more tacit knowledge than does collaboration
for other purposes. Hence, relational social capital based on trust and
personal support may be particularly important (Moran, 2005) for
collaboration to develop innovations; thus, our findings may not be
directly transferable to inter-firm collaboration for other purposes.
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The number of cases in this study was higher than that which is
often recommended for theory-developing case studies (Eisenhardt,
1989). This choice was driven by the excellent availability of historical
documentation regarding collaborative projects; however, the retro-
spective data in this study have limitations in terms of providing precise
measures of social capital dimensions. Future studies should perform
more detailed investigations of selected collaborations, preferably by
collecting data in real time to more closely represent the actual events.
Clearly, there is a need to better understand the social capital me-
chanisms underlying inter-organizational collaboration and the dy-
namics of these mechanisms over time. Relying exclusively on quali-
tative studies of social capital may be overly descriptive, however,
which suggests the need for mixed methods to obtain a more compre-
hensive understanding of how networks are generated and of the pro-
cess linkages among different social capital dimensions (Lee, 2009).

We observed that the innovation projects in our case investigations
were typically highly interrelated with other preceding or succeeding
innovation projects, often with similar collaboration partners. Although
using the project as the unit of analysis brought us closer to the per-
formance of the actual collaborations, both qualitative and quantitative
research on projects must consider the interrelated nature of innovation
projects, which makes them difficult to analyze independent of the
individual and firm levels.

The empirical setting—innovation projects receiving government
grants—was highly useful in identifying relevant cases and enabling
suitable access to data; however, the presence of grant funding may
influence firm behavior. In our case, it seems clear that the firms had
more extensive collaborations with universities because of the grants.
This context was suitable for our purpose, to study how firms collabo-
rated with universities, because we could access a number of cases in
which firms with limited experience with university collaboration (i.e.,
low cognitive social capital) entered into such collaborations. Hence,
we believe that the theoretical mechanisms identified in this study re-
garding how the collaborations unfolded are not significantly influ-
enced by the existence of government grants. Whether and how firms
with limited collaboration experience would initially engage with
universities independent of such support, however, warrants further
study.

A further limitation is that our study includes only ex post successful
cases of innovation projects. Although our objective was to unravel the
mechanisms underlying successful collaborations rather than to predict
successful collaborations, further research is warranted to explore the
differences among projects with different outcomes.

Finally, we observed that over time, several firms developed very
open relationships with selected universities and that these relation-
ships were characterized by very close interactions. In these cases, the
organizational boundaries were highly ambiguous during the studied
innovation processes. This manner of opening the firm’s borders during
the innovation process was clearly dependent on a high level of social
capital, and it warrants further study.

References

Adler, P.S., Kwon, S.-W., 2002. Social capital: prospects for a new concept. Acad. Manage.
Rev. 27, 17-40.

Al-Tabbaa, O., Ankrah, S., 2016. Social capital to facilitate ‘engineered’ uni-
versity—industry collaboration for technology transfer: a dynamic perspective.
Technol. Forecasting Social Change 104, 1-15.

Ambos, T.C., Mikeld, K., Birkinshaw, J., D’Este, P., 2008. When does university research
get commercialized? Creating ambidexterity in research institutions. J. Manag. Stud.
45, 1424-1447.

Ankrah, S., Al-Tabbaa, O., 2015. Universities-industry collaboration: a systematic review.
Scand. J. Manag. 31, 387-408.

Ashforth, B.E., Mael, F.A., 1996. Organizational identity and strategy as a context for the
individual. Adv. Strat. Manage. 13, 19-64.

Berthod, O., Grothe-Hammer, M., Sydow, J., 2016. Network ethnography: a mixed-
method approach for the study of practices in interorganizational settings. Organ.
Res. Methods 20, 299-323.

Boardman, C., Gray, D., 2010. The new science and engineering management:


http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0005
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0005
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0010
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0010
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0010
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0015
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0015
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0015
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0020
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0020
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0025
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0025
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0030
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0030
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0030
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0035

M. Steinmo, E. Rasmussen

cooperative research centers as government policies, industry strategies, and orga-
nizations. J. Technol. Transf. 35, 445-459.

Boehm, D.N., Hogan, T., 2014. ‘A jack of all trades’: the role of PIs in the establishment
and management of collaborative networks in scientific knowledge commercialisa-
tion. J. Technol. Transf. 39, 134-149.

Boschma, R., 2005. Proximity and innovation: a critical assessment. Reg. Stud. 39, 61-74.

Bruneel, J., D’Este, P., Salter, A., 2010. Investigating the factors that diminish the barriers
to university-industry collaboration. Res. Policy 39, 858-868.

Burawoy, M., 1998. The extended case method. Sociol. Theory 16, 4-33.

Burt, R.S., 1992. Structural Holes: The Social Structure of Competition. Harvard
University Press, Cambridge, M.A.

Chesbrough, H.W., 2003. Open Innovation: The New Imperative for Creating and
Profiting from Technology. Harvard Business School Press, Boston, M.A.

Chesbrough, H.W., Vanhaverbeke, W., West, J., 2006. Open Innovation: Researching a
New Paradigm. Oxford University Press, Oxford.

Cicourel, A.V., 1974. Cognitive Sociology: Language and Meaning in Social Interaction.
The Free Press, New York, N.Y.

Cohen, W.M., Levinthal, D.A., 1990. Absorptive capacity: a new perspective on learning
and innovation. Adm. Sci. Q. 35, 128-152.

Cohen, W.M., Nelson, R.R., Walsh, J.P., 2002. Links and impacts: the influence of public
research on industrial R&D. Manage. Sci. 48, 1-23.

Coleman, J., 1990. Foundation of Social Theory. The Belknap Press of Harvard University
Press, Cambridge, M.A.

Cooke, P., Clifton, N., Oleaga, M., 2005. Social capital, firm embeddedness and regional
development. Reg. Stud. 39, 1065-1077.

Cowan, R., Jonard, N., Zimmermann, J.-B., 2007. Bilateral collaboration and the emer-
gence of innovation networks. Manage. Sci. 53, 1051-1067.

D’Este, P., Guy, F., lammarino, S., 2013. Shaping the formation of university—industry
research collaborations: what type of proximity does really matter? J. Econ. Geogr.
13, 537-558.

Danneels, E., 2002. The dynamics of product innovation and firm competences. Strateg.
Manage. J. 23, 1095-1121.

Danneels, E., 2011. Trying to become a different type of company: dynamic capability at
Smith corona. Strateg. Manag. J. 32, 1-31.

Downward, P., Mearman, A., 2007. Retroduction as mixed-methods triangulation in
economic research: reorienting economics into social science. Cambridge J. Econ. 31,
77-99.

Dubois, A., Gadde, L.-E., 2002. Systematic combining: an abductive approach to case
research. J. Bus. Res. 55, 553-560.

Eisenhardt, K.M., 1989. Building theories from case-study research. Acad. Manage. Rev.
14, 532-550.

Eisenhardt, K.M., Graebner, M.E., 2007. Theory building from cases: opportunities and
challaenges. Acad. Manage. J. 50, 25-32.

Estrada, L., Faems, D., Martin Cruz, N., Perez Santana, P., 2016. The role of interpartner
dissimilarities in industry-university alliances: insights from a comparative case
study. Res. Policy 45, 2008-2022.

Ferriani, S., Cattani, G., Baden-Fuller, C., 2009. The relational antecedents of project-
entrepreneurship: network centrality, team composition and project performance.
Res. Policy 38, 1545-1558.

Goel, R.K., Goktepe-Hultén, D., Grimpe, C., 2017. Who instigates university—industry
collaborations? University scientists versus firm employees. Small Bus. Econ. 48,
503-524.

Granovetter, M., 1985. Economic action and social structure: the problem of embedd-
edness. Am. J. Sociol. 91, 481-510.

Granovetter, M., 1992. Problems of explanation in economic sociology. Netw. Organ.:
Struct. Form Action 25, 56.

Gulati, R., Lavie, D., Singh, H., 2009. The nature of partnering experience and the gains
from alliances. Strateg. Manag. J. 30, 1213-1233.

Hazleton, V., Kennan, W., 2000. Social capital: reconceptualizing the bottom line. Corp.
Commun. Int. J. 5, 81-87.

Huang, C.-C., Lin, T.-C., Lin, K.-J., 2009. Factors affecting pass-along email intentions
(PAEISs): integrating the social capital and social cognition theories. Electron.
Commer. Res. Appl. 8, 160-169.

Hughes, M., Perrons, R.K., 2011. Shaping and re-shaping social capital in buyer—supplier
relationships. J. Bus. Res. 64, 164-171.

Hult, G.T.M., Ketchen, D.J., Slater, S.F., 2004. Information processing, knowledge de-
velopment, and strategic supply chain performance. Acad. Manage. J. 47, 241-253.

Inkpen, A.C., Tsang, E.W.K., 2005. Social Capital, networks, and knowledge transfer.
Acad. Manage. Rev. 30, 146-165.

Inkpen, A.C., Tsang, E.W.K., 2016. Reflections on the 2015 decade award—social capital,
networks, and knowledge transfer: an emergent stream of research. Acad. Manage.
Rev. 41, 573-588.

Ireland, R.D., Hitt, M.A., Vaidyanath, D., 2002. Alliance management as a source of
competitive advantage. J. Manage. 28, 413-446.

Katila, R., Ahuja, G., 2002. Something old, something new: a longitudinal study of search
behavior and new product introduction. Acad. Manage. J. 45, 1183-1194.

Kavusan, K., Noorderhaven, N.G., Duysters, G.M., 2016. Knowledge acquisition and
complementary specialization in alliances: the impact of technological overlap and
alliance experience. Res. Policy 45, 2153-2165.

Kilduff, M., Tsai, W., 2003. Social Networks and Organizations. Sage, London.

Kwon, S.-W., Adler, P.S., 2014. Social capital: maturation of a field of research. Acad.
Manage. Rev. 39, 412-422.

Lane, P.J., Lubatkin, M., 1998. Relative absorptive capacity and interorganizational
learning. Strateg. Manag. J. 19, 461-477.

Laursen, K., Salter, A., 2004. Searching high and low: what types of firms use universities

1974

Research Policy 47 (2018) 1964-1974

as a source of innovation? Res. Policy 33, 1201-1215.

Lavie, D., Haunschild, P.R., Khanna, P., 2012. Organizational differences, relational
mechanisms, and alliance performance. Strateg. Manag. J. 33, 1453-1479.

Leca, B., Naccache, P., 2006. A critical realist approach to institutional entrepreneurship.
Organization Lond. (Lond) 13, 627-651.

Lee, R., 2009. Social capital and business and management: setting a research agenda. Int.
J. Manage. Rev. 11, 247-273.

Li, E.Y., Liao, C.H., Yen, H.R., 2013. Co-authorship networks and research impact: a social
capital perspective. Res. Policy 42, 1515-1530.

Lounsbury, M., Ventresca, M., 2003. The new structuralism in organizational theory.
Organization Lond. (Lond) 10, 457-580.

Masiello, B., Izzo, F., Canoro, C., 2015. The structural, relational and cognitive config-
uration of innovation networks between SMEs and public research organisations. Int.
Small Bus. J. 33, 169-193.

Maurer, 1., Ebers, M., 2006. Dynamics of social capital and their performance implica-
tions: lessons from biotechnology start-ups. Adm. Sci. Q. 51, 262-292.

Miller, C.C., Cardinal, L.B., Glick, W.H., 1997. Retrospective reports in organizational
research: a reexamination of recent evidence. Acad. Manage. J. 40, 189-204.

Monteverde, K., 1995. Applying Resource-Based Strategic Analysis: Making the Model
more Accessible to Practitioners.

Moran, P., 2005. Structural vs. relational embeddedness: social capital and managerial
performance. Strateg. Manage. J. 26, 1129-1151.

Murphy, P.E., Laczniak, G.R., Wood, G., 2007. An ethical basis for relationship marketing:
a virtue ethics perspective. Eur. J. Mark. 41, 37-57.

Nahapiet, J., Ghoshal, S., 1998. Social capital, intellectual capital, and the organizational
advantage. Acad. Manage. Rev. 23, 242-266.

Orr, J.E., 1990. Sharing knowledge, celebrating identity: Community memory in a service
culture. Collective Remembering 169, 189.

Orton, J.D., 1997. From inductive to iterative grounded theory: zipping the gap between
process theory and process data. Scand. J. Manag. 13, 419-438.

Payne, G.T., Moore, C.B., Griffis, S.E., Autry, C.W., 2011. Multilevel challenges and op-
portunities in social capital research. J. Manage. 37, 491-520.

Pentland, B.T., 1999. Building process theory with narrative: from description to ex-
planation. Acad. Manage. Rev. 24, 711-724.

Petruzzelli, A.M., 2011. The impact of technological relatedness, prior ties, and geo-
graphical distance on university—-industry collaborations: a joint-patent analysis.
Technovation 31, 309-319.

Pettigrew, A.M., Woodman, R.W., Cameron, K.S., 2001. Studying organizational change
and development: challenges for future research. Acad. Manage. J. 44, 697-713.
Polkinghorne, D.E., 1988. Narrative Knowing and the Human Sciences. State University

of New York Press, Albany, N.Y.

Powell, W.W., Koput, K.W., Smith-Doerr, L., 1996. Interorganizational collaboration and
the locus of innovation: networks of learning in biotechnology. Adm. Sci. Q. 41,
116-145.

Putnam, R.D., 1993. The prosperous community. Am. Prospect 4, 35-42.

Putnam, R.D., 1995. Tuning in, tuning out: the strange disappearance of social capital in
America. PS Polit. Sci. Polit. 28, 664-683.

Rass, M., Dumbach, M., Danzinger, F., Bullinger, A.C., Moeslein, K.M., 2013. Open in-
novation and firm performance: the mediating role of social capital. Creat. Innov.
Manage. 22, 177-194.

Reagans, R., McEvily, B., 2003. Network structure and knowledge transfer: the effects of
cohesion and range. Adm. Sci. Q. 48, 240-267.

Reveley, J., Down, S., Taylor, S., 2004. Beyond the boundaries an ethnographic analysis
of spatially diffuse control in a small firm. Int. Small Bus. J. 22, 349-367.

Sauermann, H., Stephan, P., 2012. Conflicting logics? A multidimensional view of in-
dustrial and academic science. Organ. Sci. 24, 889-909.

Steinmo, M., 2015. Collaboration for innovation: a case study on how social capital mi-
tigates collaborative challenges in university-industry research alliances. Ind. Innov.
22, 597-624.

Steinmo, M., Rasmussen, E., 2016. How firms collaborate with public research organi-
zations: the evolution of proximity dimensions in successful innovation projects. J.
Bus. Res. 69, 1250-1259.

Tsai, W., 2000. Social Capital, strategic relatedness and the formation of intraorganiza-
tional linkages. Strateg. Manage. J. 21, 925-939.

Tsai, W., Ghoshal, S., 1998. Social capital and value creation: the role of intrafirm net-
works. Acad. Manage. J. 41, 464-476.

Uzzi, B., 1999. Embeddedness in the making of financial capital: how social relations and
networks benefit firms seeking financing. Am. Sociol. Rev. 64, 481-505.

Van de Ven, A.H., Poole, M.S., 2002. Field research methods. In: Baum, J.A.C. (Ed.),
Companion to Organizations. Blackwell, Oxford, pp. 867-888.

Van Wijk, R., Jansen, J.J.P., Lyles, M.A., 2008. Inter-and intra-organizational knowledge
transfer: a meta-analytic review and assessment of its antecedents and consequences.
J. Manage. Stud. 45, 830-853.

Von Hippel, E., 1988. The Sources of Innovation. University Press, Oxford, Oxford.

Wadham, H., Warren, R.C., 2014. Telling organizational tales: the extended case method
in practice. Organ. Res. Methods 17, 5-22.

Wang, Y., Rajagopalan, N., 2015. Alliance capabilities: review and research agenda. J.
Manage. 41, 236-260.

Wasko, M.M., Faraj, S., 2005. Why should I share? Examining social capital and knowl-
edge contribution in electronic networks of practice. Mis Q. 35-57.

Yin, R.K., 1989. Case Study Research: Design and Methods. SAGE Publications Ltd.,
Newbury Park, C.A.

Zaheer, A., Gulati, R., Nohria, N., 2000. Strategic networks. Strateg. Manag. J. 21,
203-215.


http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0035
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0035
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0040
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0040
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0040
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0045
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0050
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0050
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0055
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0060
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0060
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0065
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0065
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0070
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0070
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0075
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0075
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0080
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0080
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0085
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0085
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0090
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0090
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0095
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0095
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0100
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0100
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0105
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0105
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0105
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0110
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0110
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0115
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0115
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0120
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0120
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0120
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0125
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0125
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0130
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0130
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0135
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0135
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0140
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0140
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0140
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0145
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0145
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0145
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0150
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0150
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0150
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0155
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0155
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0160
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0160
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0165
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0165
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0170
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0170
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0175
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0175
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0175
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0180
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0180
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0185
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0185
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0190
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0190
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0195
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0195
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0195
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0200
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0200
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0205
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0205
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0210
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0210
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0210
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0215
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0220
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0220
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0225
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0225
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0230
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0230
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0235
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0235
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0240
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0240
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0245
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0245
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0250
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0250
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0255
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0255
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0260
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0260
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0260
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0265
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0265
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0270
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0270
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0275
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0275
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0280
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0280
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0285
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0285
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0290
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0290
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0295
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0295
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0300
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0300
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0305
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0305
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0310
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0310
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0315
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0315
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0315
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0320
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0320
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0325
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0325
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0330
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0330
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0330
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0335
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0340
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0340
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0345
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0345
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0345
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0350
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0350
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0355
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0355
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0360
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0360
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0365
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0365
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0365
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0370
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0370
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0370
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0375
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0375
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0380
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0380
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0385
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0385
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0390
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0390
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0395
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0395
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0395
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0400
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0405
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0405
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0410
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0410
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0415
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0415
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0420
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0420
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0425
http://refhub.elsevier.com/S0048-7333(18)30169-0/sbref0425

	D5.1_2018.06c_University-industry collaboration
	JP_interplay of social...



