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A B S T R A C T

Extant research has found superior performance of firms located in clusters. However, it is unclear whether this
is based on mere proximity or other unobserved factors. We extend this literature by developing a framework to
examine in what way institutions promote open innovation processes between clustered firms. Specifically, we
develop a set of hypotheses to investigate to what extent structural and relational elements in a cluster orga-
nization affect the open innovation culture. Our model integrates effects of agglomeration, networks, in-
formation asymmetries and trust on open innovation culture. We focus on the underlying organizational norms
established in clustered firms in relation to open innovation. Specifically, we measure open innovation culture in
terms of not-invented- and not-sold-here syndromes, which is facilitated by the integration of trust and reduced
by information asymmetry within the cluster region. We test this framework using novel and unique data from
member and non-member firms of a cluster initiative in a German high-tech cluster. Our findings from mod-
eration analysis show that a regulatory body in the cluster significantly influences the emergence of both in-
bound and outbound open innovation activities by member firms in the cluster initiative through increased
effects of trust and information asymmetries. Thereby, our paper contributes to literatures of open innovation,
including networks of small and medium sized enterprises (SMEs), and cluster policy.

1. Introduction

Open innovation has developed as an important research domain
and industrial practice to describe “a distributed innovation process
based on purposively managed knowledge flows across organizational
boundaries” (Chesbrough and Bogers, 2014, p. 17). The literature on
open innovation has described many facets of the phenomenon, such as
the key concepts and mechanisms that underlie the open innovation
process (Dahlander and Gann, 2010; Randhawa et al., 2016; West and
Bogers, 2014). However, despite the enormous progress, there is still a
large focus on the organization—often large organizations—per se as
the level of analysis with relatively little attention to other levels of
analysis (Bogers et al., 2017; West et al., 2014). In particular, while
Chesbrough and Bogers (2014) specifically identify some higher levels
of analysis, such as networks and regions, as important research op-
portunities, they also describe a strong need to better understand intra-
organizational attributes of open innovation. In this paper, we address

these gaps considering how specific individual, relational and network
level characteristics jointly promote open innovation between clustered
firms. Thereby, we contribute to the literatures of open innovation and
(regulation in) clusters as we show how some of the underlying con-
cepts jointly determine how such boundary-crossing innovation pro-
cesses can be shaped.

Building on Bogers et al. (2017) we consider multiple levels of
analysis as being important to more fully explain certain parts of the
open innovation process. Indeed, some scarce work has highlighted the
important of considering certain intra-organizational attributes, such as
culture (e.g., not-invented-here or not-sold-here) (Antons and Piller,
2015; Herzog and Leker, 2010; Kratzer et al., 2017), information
asymmetries (Henkel, 2006), trust (Lee et al., 2010; Perrons, 2009;
Rost, 2011), and clusters and geography (Di Minin and Rossi, 2016;
Simard and West, 2006). While these studies address important aspects
of open innovation, they only address the connections between these
elements—e.g., the connection between trust and cluster (Abu El-Ella
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et al., 2015)—to a limited extent. To further explore the relationships
and contingencies in this complex set of related concepts, we in-
vestigate the question to what extent structural and relational elements
in a cluster organization affect the open innovation culture, while also
considering some regulatory constraint in terms of cluster membership.

In order to investigate this question, we develop and test a frame-
work regarding the role of trust and information asymmetries for the
emergence of open innovation culture among geographically clustered
firms with and without membership in a cluster initiative, respectively.
In doing so, we create a multi-level perspective on how open innovation
culture can be established as well as how a regulatory body (cluster
initiative) fosters the emergence of trust in research-intensive industries
and its effects on inter-organizational innovation processes.

Building on Chesbrough's (2003) seminal work, and the large body
of research on a variety of aspects pertaining to open innovation that
has emerged ever since (Dahlander and Gann, 2010; Randhawa et al.,
2016; West and Bogers, 2014), this study helps to shed light on the
specific relationship across concepts and levels. For example, we build
on the notion of information (asymmetries) (e.g. Henkel, 2006) and
connect this to trust (Lee et al., 2010; Perrons, 2009; Rost, 2011) in the
context of clusters (Abu El-Ella et al., 2015; Di Minin and Rossi, 2016).
Interestingly, there has been relatively little research to explicate the
role of trust for open innovation, which is somewhat surprising given
that open innovation arrangements may often involve less formal
contractual measures, hence implying an inherent need for trust-based
relationships. This paper contributes to closing this gap with a study of
a particularly trust-affine setting from a spatial perspective (Gassmann
et al., 2010, p. 213). Using novel and unique data from a cluster region
in South-Western Germany, we were able to disentangle geographical
effects of proximity from those linked to membership in a cluster or-
ganization. Scholars have found external search strategies to be orga-
nized in regional systems (Belussi et al., 2010; Cooke, 2016). We extend
this literature by differentiating the cluster effect into two components
and find that among all firms located in the same region, membership in
a cluster initiative increases both inbound and outbound open in-
novation activities; in other words not-invented-here (Katz and Allen,
1982) and not-sold here (Herzog, 2008) syndromes are decreased for
these firms. This innovation process-oriented analysis supports earlier
findings (Love et al., 2011), however, we could not differentiate dif-
ferent inbound (sourcing, acquiring) or outbound (revealing, selling)
processes (Dahlander and Gann, 2010).

The rest of the paper is organized as follows. We delineate the
conceptual background consisting mainly of cluster and network lit-
eratures, which is the context in which we analyze the role of in-
formation asymmetry and trust. We then develop our hypotheses. In the
following two sections we describe our data and measures, before we
present corresponding findings from at the structural model level.
Finally, we discuss our findings, provide some theoretical contributions
and practical implications and conclude with limitations and future
research avenues.

2. Conceptual development

2.1. Open innovation in cluster initiatives

Since behavioural regularities of open innovation, known as out-
side-in, inside-out and coupled processes (Gassmann et al., 2010, p.
214), might be influenced by contingency and the periphery of the firm,
they do not provide proper measures for open innovation. Accordingly,
following the definition of Schein, outside-in, inside-out and coupled
processes can be interpreted only as artefacts of a firm's open innova-
tion culture (Schein, 2004, p. 25–38). Thus, to measure open innovation
in cluster initiatives, we focus on a firm's underlying behavioural norms
and basic assumptions: “To define culture one must go below the behavioral
level, because behavioral regularities can be caused by forces other than
culture.” (Schein, 2004, p. 22). In this definition, open innovation

culture equals an organizational learning process where successful an-
swers to the environmental challenges are accepted as basic cultural
assumptions and transferred to organizational norms within the firm.
Schein sees culture as “… a pattern of shared basic assumptions that was
learned by a group as it solved its problems of external adaptation and in-
ternal integration, that has worked well enough to be considered valid and,
therefore, to be taught to new members as the correct way to perceive, think,
and feel in relation to those problems.” (Schein, 2004, p. 17). Thus, to
measure open innovation, we look below the artefact level and focus on
the underlying innovation culture in terms of not-invented- and not-
sold-here syndrome (Katz and Allen, 1982; Chesbrough, 2003, p. 186).
As such, we define open innovation not as process(es), but rather as a
variable of organizational culture.

2.2. Agglomeration effects in cluster initiatives

According to Malmberg et al. (1996), economic agglomerations in
terms of clusters focus on innovation in technology-driven industries
(Malmberg et al., 1996). In this context, the evaluation of cluster effects
on the emergence of open innovation appears difficult because a
counterfactual situation constrains the direct measurement of innova-
tion as a target variable: it is evident that a firm can either be a member
or a non-member of a cluster initiative, but never both at the same time.
If an average effect of treatment on the treated is measured with the
help of target variables when randomization is missing, visible and/or
invisible characteristics of firms may bias the results. Therefore, instead
of measuring open innovation as a target variable, it makes sense to
have a closer look on cause and effects between agglomeration and the
formation of open innovation.

Due to increasing complexity, technological innovation relies on the
effective and efficient combination of distributed resources and in-
tegrative capabilities ever more (Christensen, 2006, p. 45; Yun et al.,
2016a). Firms are barely able to allocate all innovation-related assets by
themselves. Complexity has rather led to a cumulative inter-
connectedness of varying players along the innovation process (e.g.
Howells et al., 2003, p. 398; Yun et al., 2016b). This trend goes along
with an accelerated diffusion of knowledge due to an increasing
availability of knowledge and a higher mobility of individuals (Almeida
and Kogut, 1999, p. 905). Hence, in terms of sustainability, to maintain
or even expand competitiveness, location factors increasingly gain im-
portance beyond a firm's own resources and capabilities (Čirjevskis,
2016; Ketels et al., 2008). To date, scholars have found several un-
derlying reasons which help to explain the positive effects of firm ag-
glomerations.

Firstly, geographical proximity comes along with positive agglom-
eration effects on the local employment market, enhanced specific in-
frastructure and spillover effects among the players in clusters (Bell,
2005; Dosi, 1988, p. 1125; Gordon and McCann, 2000, p. 516;
Marshall, 1890). Secondly, spatial agglomerations can provide addi-
tional benefits in terms of local industry-specific and production-related
cost saving potentials based on the interdependence of transaction costs
and geographical proximity in formal and stable inter-firm relationships
along the value chain (Scott, 1992; Weber, 1929). Thirdly, social net-
works (Granovetter, 1985; Harrison, 1992) deliver a rationale for the
emergence of social capital in geographical proximity. The formation of
local communities of interest by the use of strong inter-personal and
firm-spanning contacts is leading to similar, if not even more distinctive
effects than those of pure agglomeration or formal networks.

Spillover effects as well as specialized infrastructure and job market
intensify the interaction between cluster members in terms of co-
operation and/or competition (Porter, 2000, p. 258). Cooperations with
related or supporting branches in spatial proximity along the value
chain support the establishment of conventions and commonly ac-
cepted behavioural patterns in informal networks (Bathelt et al., 2004,
p. 38). As a result, social interaction increases on an inter-organiza-
tional level. Thus, we propose H1:
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H1. “The more distinctive the agglomeration effects, the more intensive
the network activities in a cluster.”

Besides positive effects on the degree of network activity in cluster
initiatives in general, the distinctiveness of agglomeration effects might
also contribute to the information exchange in the cluster initiative.
More specifically, the interaction between economically independent
parties of related or supporting branches in spatial agglomeration fos-
ters the establishment of conventions and commonly accepted beha-
vioural patterns in informal networks, also known as local buzz (Bathelt
et al., 2004, p. 38). Thus, as a consequence of geographic proximity, the
exchange between participating organizations increases. Moreover, in a
cluster environment, information exchange often takes place at in-
formal occasions and is reinforced by local media, intermediates or
universities. As a result, a topic-specific absorptive capacity develops
over time (Bell, 2005, p. 288), which comes along with a reduction of
hidden information. Beyond that, regular face-to-face-meetings support
the reduction of hidden characteristics in networks (Burt, 1992). As a
result, spatial agglomeration reduces information asymmetries with
regard to the thematic core of the cluster as well as specific information
about other cluster players. In line with these arguments, Malmberg and
Power (2005) confirmed that agglomeration in cluster initiatives pro-
motes knowledge generation and accumulation. Thus, we propose H2:

H2. “The more distinctive the agglomeration effects, the lower the level
of information asymmetries in a cluster.”

2.3. The evolvement of trust in cluster initiatives

The evolvement of trust in clusters is not examined sufficiently to
date. Yet, over time, an increasing involvement of cluster members
comes along with a homogenization of different perspectives in a
cluster (Burt, 2004). Strong ties on inter-organizational and inter-per-
sonal level build a high level of alternating dependencies between
cluster members on the base of trust (Williamson, 1993; Zaheer and
Venkatraman, 1995). Due to repeated interaction during a continuous
social interaction, the participating companies become accustomed to
each other, which most probably contributes to the evolvement of
mutual trust in the long run. Thus, we propose H3:

H3. “The more intensive the network activities, the higher the level of
trust in a cluster.”

2.4. Information asymmetry and trust as antecedents to open innovation
culture in cluster initiatives

According to principal-agent-theory, information asymmetries can
be classified as hidden information and hidden characteristics (Laffont
and Martimort, 2002). In networks, strong ties between the members
come along with mutual interdependencies and promote the enforce-
ability of sanctions when commonly shared values and norms are not
met properly (Coleman, 1988). Moreover, transactions are embedded
into the social and structural environment of networks where inter-
personal connections account for an intensified social interaction be-
tween the network members. Seen from a theory of information
asymmetries point of view, the reduction of information asymmetries,
classified as hidden information and hidden characteristics (Laffont and
Martimort, 2002), takes time and might be costly also. Thus, there
might be good reasons to temporarily foster the build-up of hierarchy
along the innovation process rather than promoting hybrid organiza-
tions and/or market coordination. As a result of high levels of hidden
information and hidden characteristics in cluster initiatives, partici-
pating companies most probably foster “not-invented-here (NIH)” and
“not-sold-here (NSH)” tendencies, leading to rather weak open in-
novation culture. Thus, we propose H4:

H4. “The higher the level of information asymmetries, the weaker the

open innovation culture of companies in a cluster.”

With respect to potential effects of trust on open innovation pro-
cesses in cluster initiatives, findings from transaction cost economics
might provide a suitable theoretical rationale. More specifically, au-
thors that have integrated trust into transaction cost economics state:
“Thus, trust acts to reduce transaction costs by reducing or eliminating both
ex ante and ex post opportunism. Arguing from a pure transaction cost
viewpoint, therefore, the presence of trust should be associated with a lower
level of hierarchical governance since trust serves as a substitute for hier-
archical control.” (cf. Zaheer and Venkatraman, 1995, p. 379). Hence,
seen from the efficiency arguments of transaction cost economics, trust
comes along with an intensification of open innovation culture in
clusters. Furthermore, in order to foster a culture that promotes rather
than inhibits open innovation activities, a continuous information flow
of information between networking partners is of utmost importance.
Within this respect, formal and informal collaboration competencies
form an important organizational asset of cluster members (Eisenhardt
and Martin, 2000, p. 1107). However, both formal as well as informal
networks between cluster members only flourish in case mutual trust is
present. Furthermore, it is well known that both intensity as well as
efficiency of information exchange between economic protagonists are
positively influenced when a high level of trust is present (Lane et al.,
2001). Consequently, with increasing levels of trust between the orga-
nizations of the cluster initiative, the intensity as well as the quality of
social interaction increases, leading to an innovation-friendly environ-
ment on the base of interpersonal and informal contacts. Thus, we
propose H5:

H5. “The higher the level of trust, the stronger the open innovation
culture of companies in a cluster.”

2.5. The moderating role of cluster initiative membership

We integrate all hypotheses on the supposed effects of firm ag-
glomeration on open innovation culture in a research framework shown
in Fig. 1 (below). To explain open innovation as a resulting variable of
organizational culture we append the conflictive arguments concerning
cause and effect of trust on the one hand and information asymmetries
on the other. To carve out the moderating effects of cluster manage-
ment and to distinguish between geographic and organizational effects
in clusters, we introduce cluster management as a stimulus to differ-
entiate between members and non-members of the cluster initiative. As
a result, the moderating effect of the stimulus on the emergence of open
innovation can be determined. Thus, we propose H6:

H6a. “In the cluster region, trust leads to a higher level of open
innovation culture for members of the cluster initiative than for non-
members of the cluster initiative.”

H6b. “In the cluster region, information asymmetries lead to a lower
level of open innovation culture for members of the cluster initiative
than for non-members of the cluster initiative.”

3. Methodology

3.1. Data

We conducted a quantitative survey in a high-tech cluster located in
South West Germany. The cluster region was chosen, as the corre-
sponding area and the residing companies are considered as prime
example for innovative German companies that are in regular exchange
to jointly innovate. Furthermore, the cluster region encompasses a di-
verse set of industries, and firms of all kind of sizes, both SMEs and
MNCs, ensuring a representative sample of the German industrial
sector, akin to an open innovation economy system (OIES) (Yun, 2015).
Consequently, the cluster region seems to be tailor-made for a
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representative, empirical study on open innovation activities in cluster
initiatives. The basic population for the survey was constituted by 746
high-tech companies located in the cluster region, consisting of 80
cluster initiative members and 666 non-member firms. The contact
addresses were retrieved from the cluster management team, which
provided the research team with a database of all companies present in
the cluster region. As a result, it was ensured that all relevant compa-
nies were contacted, and a representative distribution in terms of
company characteristics such as industry, size and sales for the cluster
region was established. During the contact process of the companies,
only one respondent per company was approached. More specifically,
in order to maximize the ability of the respondent to answer the
questionnaire items, only members of the management board of the
respective company were contacted.

A total of 102 participants completed the questionnaire, re-
presenting a return rate of 13.8%, almost evenly split between the
members of the cluster initiative with 57 returns and non-members of
the cluster initiative with 46 returns. Propensity matching was applied
to characteristic items like turnover, R&D quota, number of employees,
firm age, target branch, position in value chain and ambidexterity and
showed no significant differences between the two groups.
Furthermore, a non-response bias test was applied, comparing early and
late respondents using a Chi2-test. As late respondent did not sig-
nificantly differ from early respondents, it was concluded that the re-
turned questionnaires are representative for the target population of the
cluster region. We also employed procedural and statistical remedies to
minimize and control for the occurrence of common method variance
(Podsakoff et al., 2003). As procedural remedy, we clearly separated
dependent and independent variables in the questionnaire and tried to
keep the items as simple and distinct as possible. As statistical remedy
we applied Harman's single-factor test. Since no single factor emerged
during an exploratory factor analysis with all independent and depen-
dent variables present, and the first factor only accounted for 38.66% of
the variance, we concluded that common method bias should be absent.

The descriptive statistics of the sample turned out as follows. 51% of
the respondents were members of the board of directors, 31% held an
executive position, 2% were assistants to the chairman, 15% held other
positions and 4% did not indicate their position. 255 of the partici-
pating companies did belong to the mechanical engineering industry,
19% to the automotive sector, 19% to life science, 17% to electronics, 4
to optical industry, 12% to other industries and 4% did not indicate any
industry. With respect to sales the categories turned out as follows:>
250 million € (18%), 250–50 million € (8%), 50–10 million € (17%),

10–2 million € (22%),> 2 million € (23%) and no answer (12%). The
distribution of company size was as follows:> 1000 employees (21%),
1000–250 employees (11%), 250–50 employees (24%), 50–10 em-
ployees (23%),> 10 employees (14%) and no answers (7%).

3.2. Measures

Whenever possible, we used existing scales to measure the con-
structs of interest. We used five-point Likert-scales ranging from 1
(totally disagree) to 5 (totally agree). In a pilot study, selected network
and innovation management experts completed the survey to check for
understandability. Small revisions had been made according to the re-
spondents' comments.

We operationalized agglomeration effects as reflective construct using
5 indicators that were developed in line with the categories of ag-
glomeration effects introduced by Marshall (1890).

Trust was operationalized as formative construct using 3 items, re-
flecting institutional trust (John, 1984), interpersonal trust (O'Donnell
et al., 2008) and intensity of information exchange (Sarkar et al., 2001).

Network activities, information asymmetries and open innovation
culture as multidimensional constructs were operationalized as second-
order constructs of type two, employing reflective measures at the first-
order level and formative measures at the second-order level (Jarvis
et al., 2003). As the items at first-order level are a representation of the
respective construct, we modeled these items as reflective (Gefen et al.,
2000). Contrary, the second-order factors are formed by the sub-
dimensions and thus were modeled as formative.

In case of network activities, the second-order construct consists of
two first-order dimensions: (1) formal network activities measured by
one item developed in line with Gordon and McCann (2000) and (2)
informal activities measured by four items adapted from Burt (1983).

Information asymmetries is formed by two first-order constructs: (1)
hidden characteristics measured by five items developed in line with
Christensen (1995) and (2) hidden information measured by three
items developed in line with Christensen (1995).

The second-order construct open innovation culture was oper-
ationalized using two first-order constructs: (1) not-invented-here
which was measured by 4 items adapted from Mehrwald (1999) and
Herzog (2008) and (2) not-sold-here measured by 4 items adapted from
Herzog (2008).

The moderating variable member of cluster initiative was oper-
ationalized as dichotomous variable with 1=no membership and
2= active membership.

Fig. 1. Research framework and hypotheses.
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The focus of our study lies on the relationships between the above
described constructs. However, previous studies confirmed that other
variables referring to the size and financial situation of companies also
affect open innovation culture. We therefore implemented sales,
number of employees and R&D investments as controls.

4. Analysis and results

As structural equation modeling (SEM) is able to handle many
constructs and their interrelations simultaneously, while controlling for
measurement error and evaluating measurement validity and reliability
(MacKenzie, 2001; Steenkamp and Baumgartner, 2000), we decided to
use SEM for our empirical analysis of the relationships depicted in
Fig. 1. As formative indicators are necessary for the operationalization
of our hierarchical constructs, possible SEM approaches for our statis-
tical analyses are limited to the use of variance-based structural equa-
tion modeling (PLS: Partial Least Squares, Chin, 2010).

In order to implement our higher-order constructs, we employed the
two-stage approach in PLS. We therefore initially estimated the latent
variable scores without the second-order construct being present
(Agarwal and Karahanna, 2000; Henseler et al., 2007). Subsequently,
we used the latent variable scores as indicators in a separate higher-
order structural model analysis.

For the estimation we employed SmartPLS 2.0 (Ringle et al., 2005)
using a path weighting scheme for the inside approximation, non-
parametric bootstrapping with 1000 replications and individual pre-
processing to calculate the standard errors and a mean replacement
algorithm to account for missing values (Chin, 1998; Efron and
Tibshirani, 1986; Tenenhaus et al., 2005). We proceeded with the
evaluation of the measurement and structural model following the re-
commendations proposed by Anderson and Gerbing (1988). First, the
measurement model is evaluated with regard to validity and reliability.
Afterwards, the structural model is assessed with regard to main and
moderating effects.

4.1. Measurement model results

As all of our implemented hierarchical constructs are modeled with
first-order factors as being reflective and second-order factors being
formative, we initially assessed indicator and construct reliability as
well as convergent and discriminant validity (Churchill and Surprenant,
1982; Götz et al., 2010). We therefore specified a null model with no
structural relationships present (Wetzels et al., 2009). Indicator relia-
bility can be confirmed if all indicator loadings are above the threshold
value of 0.70 (Chin, 2010). As shown in Table 1, all indicator loadings,
except for one item, satisfy this requirement.

For construct reliability we calculated the composite reliability
(CR). Table 1 shows that all values for composite reliability exceed the
threshold value of 0.70 (Bagozzi and Yi, 1988; Nunnally and Bernstein,
1994). Subsequently, convergent validity of the first-order constructs
was assessed by calculating the average variance extracted (AVE; Chin,
1998), which exceeds the minimum recommended value of 0.50 in case
of all constructs (Fornell and Larcker, 1981). Since the square root of
the AVE also exceeds the intercorrelations of each construct with the
other constructs in the model, the Fornell-Larcker criterion is fulfilled in
support of discriminant validity (Barclay et al., 1995; Chin, 1998;
Fornell and Larcker, 1981; Hulland, 1999). Finally a blindfolding ap-
proach was applied to evaluate the predictive validity of each first-
order construct (Fornell and Bookstein, 1982). All Q2-values turned out
to be significantly different from 0 (see Table 1). Thus predictive va-
lidity at first-order level is given (Geisser, 1974; Stone, 1974;
Tenenhaus et al., 2005).

We then proceeded with the assessment of the second-order mea-
surement model, which uses latent variable scores as observed indicants
for the first-order constructs (Wilson, 2010). First we assessed the sig-
nificance of all second-order outer weights which indicate the

indicators' relative importance in forming the summated scale of the
second-order construct (Sarstedt et al., 2009). As shown in Table 2,
most significances of the outer weights exceed the critical threshold of
t > 1.98. Moreover, each weight exceeds the critical threshold of 0.10
(Chin and Newsted, 1999).

Afterwards the variance inflation factor (VIF) was calculated to
assess the degree of multicollinearity among the formative indicators
(Diamantopoulos and Winklhofer, 2001; Grewal et al., 2004; Henseler
et al., 2009). The maximum VIF value among all formative constructs
was 1.46, providing assurance that our hierarchical measurement
models “network activities”, “information asymmetries” and “open in-
novation culture” are suitable for further analysis (Henseler et al.,
2009).

To conclude, we finally assessed measurement properties of the
remaining formative constructs “agglomeration effects” and “trust”.
Table 3 shows that for only two indicators a significance at p < .1
could be confirmed. However formative indicators should not be ex-
cluded from the measurement model and yet each weight except one
exceeds the critical threshold of 0.10 (Chin and Newsted, 1999). With
respect to the VIF, the maximum value was 1.79, conclusively de-
monstrating that no multicollinearity should be present (Henseler et al.,
2009).

4.2. Structural model results

4.2.1. Main effects
To test our hypotheses we assessed the path coefficients and their

significance levels. All results are depicted in Fig. 2.
The structural model analysis was based on an effective sample size

of 102 observations. Overall the estimations fit the data well; the R2 is
0.306, 0.103 and 0.247 for “trust”, “information asymmetry” and “open
innovation culture”. A bootstrapping procedure was used to generate t-
statistics and standard errors (Chin, 1998). The maximum VIF-value at
structural model level was 1.803, indicating the absence of multi-
collinearity.

In line with Hypothesis 1, agglomeration effects had a significant
positive effect on network activities (β=0.221, p < .05). Contrary to
Hypothesis 2, agglomeration effects positively influenced information
asymmetry (β=0.303, p < .05). Furthermore, confirming Hypothesis
3, network activities had a positive impact on trust (β=0.540,
p < .01). In line with our expectations postulated within Hypothesis 4,
information asymmetry is negatively related to open innovation culture
(β=−0.364, p < .01). Finally, consistent with Hypothesis 5 trust
positively affected open innovation culture (β=0.245, p < .10).

4.2.2. Moderation effects
In the second phase of our analysis, moderating effects were tested

to explore the role of membership of cluster initiative in explaining the
relationship between trust as well as information asymmetry and open
innovation culture (H6a and H6b in Fig. 1). We used the product term
approach to test for possible signs of moderation. Therefore, each item
of the independent construct was multiplied with the corresponding
item of the moderating construct to form an interaction term (Wilson,
2010). Thereby, all variables were standardized to avoid problems
connected to multicollinearity that might arise when generating the
product terms (Chin et al., 1996; Low and Mohr, 2001; Ping, 1996).

Supporting Hypothesis 6a, membership of cluster initiative moder-
ates the relationship of trust and open innovation culture by increasing
the positive direct effect (β=0.214, p < .10). Furthermore, consistent
with Hypothesis 6b, membership of cluster initiative also moderates the
influence of information asymmetries on open innovation culture by
increasing the negative direct effect (β=−0.198, p < .05).

5. Conclusion

In this study, we extend the literature that explores firm
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performance in clusters by developing a framework to examine in what
way institutions promote open innovation processes between clustered
firms. Specifically, we integrate effects of agglomeration, networks,
information asymmetries and trust on open innovation culture, and
highlight how structural and relational elements in a cluster organiza-
tion affect the open innovation culture in terms of not-invented- and
not-sold-here syndromes. We find that a regulatory body in the cluster
significantly influences the emergence of both inbound and outbound
open innovation activities by member firms in the cluster initiative
through increased trust and reduced information asymmetries.
Thereby, our paper contributes to literatures of open innovation, in-
cluding SME networks, and cluster policy.

5.1. Theoretical contribution

The overall research goal of this study was to examine open in-
novation processes in cluster initiatives. By drawing on past research on
inbound and outbound phases of the innovation process (Chesbrough
and Bogers, 2014; Dahlander and Gann, 2010; Katz and Allen, 1982),
we strived to shed light on how agglomeration effects influence the
evolvement of trust and information asymmetries in cluster initiatives
as levers to induce or inhibit the establishment of an open innovation
culture. We thereby extend current knowledge about clusters and open
innovation culture (Eisenhardt and Martin, 2000; Herzog, 2008) by
developing a framework to examine, how a regulatory body promotes
the emergence of trust-based innovation processes between clustered
firms. In doing so, we aim to distinguish between agglomeration effects
as trigger of open innovation processes and trust and information
asymmetries as resulting antecedents of an open innovation culture.

With respect to agglomeration effects, our results confirmed that
agglomeration effects significantly contribute to the degree of network
activities of companies in a cluster region, which itself enhances trust
between residing companies. This former finding is in line with pre-
vious studies, suggesting that spillover effects due to positive

agglomeration effects might intensify the interaction between cluster
members in terms of cooperation and/or competition (Bathelt et al.,
2004; Porter, 2000). The latter finding is consistent with research of
Burt (2004) and Williamson (1993) which confirmed that an increasing
involvement of cluster members comes along with a homogenization of
different perspectives in a cluster, which might promote strong ties on
inter-organizational and inter-personal level that are the building
stones of mutual trust. Furthermore, our results also deliver first em-
pirical evidence, that agglomeration effects might under certain cir-
cumstances, such as cluster regions, also increase rather than decrease
information asymmetries between companies. Contrary to previous
findings suggesting that agglomeration leads to a topic-specific ab-
sorptive capacity (Bell, 2005), which reduces hidden information and
hidden characteristics in networks (Burt, 1992), our findings indicate a
positive influence of agglomeration effects on information asymmetries
in cluster regions. A possible explanation for this contradictory finding
might lie in the peculiarities of a cluster region.

With respect to antecedents of an open innovation culture in cluster
initiatives, our findings deliver first empirical evidence, that both
constructs, namely innovation asymmetries and trust, represent an-
tagonists in establishing a culture that fosters open innovation pro-
cesses. More specifically, our findings confirm that information asym-
metries reduce the evolvement of an open innovation culture. This
finding is in line with a study of Coleman (1998), suggesting that in-
formation asymmetries promote the probability of potential conflicts
due to deviations from commonly shared values and norms, and by that
might inhibit open innovation friendly processes. Yet, according to our
findings, trust turns out to be a significant facilitator of open innovation
cultures. This result is in line with findings from transaction cost eco-
nomics, suggesting that trust comes along with an intensification of
open innovation culture in clusters (Zaheer and Venkatraman, 1995).

In addition to the above mentioned direct effects, our findings also
provide further insights into these relationships derived from a dedi-
cated moderation analysis. More specifically, membership in the cluster
initiative significantly moderates the emergence of open innovation
culture of residential companies. While the membership strengthened
negative effects of information asymmetries compared to non-member
firms, membership in the cluster initiative increases positive effects of
trust on the establishment of an open innovation culture.

5.2. Practical implications

Beyond these implications for the advancement of cluster theory,
our research shows pioneering practical benefit for all stakeholders of R
&D clusters in terms of economic, scientific and political players. To
date, practical evidence on the positive effects of cluster management is
still absent, although research funding increasingly focuses the im-
plementation of regulatory bodies in cluster regions. Contrary to

Table 2
Second-order hierarchical measurement model results.

Second-order construct First-order
construct

Weights Significance
(bootstrapping
n= 1000)

Network activities
VIF= 1.196

Formal activities 0.631 2.567
Informal activities 0.561 2.269

Information
asymmetries
VIF= 1.462

Hidden
characteristics

0.599 1.667

Hidden information 0.532 1.468
Open innovation

culture
VIF= 1.077

Not-invented-here 0.946 4.307
Not-sold-here 0.157 0.674

Table 3
Measurement properties for formative constructs.

Construct Indicator Weights Significance
(bootstrapping n=1000)

Agglomeration effects
(Marshall, 1890)
VIF= 1.785

In the cluster region, we find a sufficient number of skilled labour for our business field. 0.230 0.995
In the cluster region, the skilled labour in our business field have a high level of
qualification.

0.513 1.880

Our geographic location allows a high level of productivity. 0.157 0.980
In the cluster region, we benefit from a well developed infrastructure for our business
field (customers, provider, services, logistics, …)

0.213 0.924

It may happen that some of our employees switch to our competitors in the cluster
region.

0.378 1.582

Trust
(John, 1984; O'Donnell et al., 2008; Sarkar
et al., 2001)
VIF= 1.358

We need less control for cooperations within the cluster region than for cooperations
outside the cluster region.

0.244 1.108

We do not provide a trust credit for cooperation partners from the cluster region. (r) 0.055 0.208
In the cluster region, there is a regular exchange of information between other firms
and us (e.g. meetings, workshops, …).

0.964 5.068
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previous attempts to evaluate the funding of cluster initiatives, we
deliver a workaround to the methodologically insufficient determina-
tion of mere target variables (e.g. innovativeness, success) in a coun-
terfactual situation. Furthermore, in addition to these improvements for
evaluation research and the initiators of funding programmes, our ap-
proach enables firms to assess the tangible benefit of (potential)
membership in cluster initiatives.

First of all, cluster mangers might use the identified relationships in
our research model to promote the evolvement of an open innovation
friendly culture in their participating companies. For instance, cluster
manager might stimulate the establishment of formal and informal
networks by communicating details about local assets in their region.
For example, cluster managers could ease the access to skilled labour,
logistics or information exchange between different companies.

Furthermore, a dedicated cluster manager might help in orches-
trating the social interaction between participating companies on the
one side and research institution on the other in a cluster region to
establish mutual trust between these actors. Especially, the latter point
should strongly contribute to the evolvement of an open innovation
culture. Besides rather directly addressing antecedents of open in-
novation culture in cluster initiatives, it is also of utmost importance to
attract and include as much participating organizations as possible
since actors are the building stone of successful cluster initiatives
especially in research intensive industries. The more innovative assets
in the cluster and the better their networking and heterogeneity, the
better the national and international competitiveness of the cluster in-
itiative and participating companies will turn out.

From a policy perspective, it might be also fruitful to approach
governments in order to achieve an adequate infrastructure in the
cluster region that promotes agglomeration effects as trigger of network
activities that stimulate trust and by that help establishing an open
innovation culture within the companies of the cluster region (cf.
Leydesdorff and Ivanova, 2015). On this basis, our work may also
contribute to a better integration of open innovation research, practice,
and policy (cf. Bogers et al., 2018).

5.3. Limitations and further research avenues

The study at hand has advanced our understanding of how an open
innovation culture evolves in cluster initiatives. However, the em-
ployed design has inherent limitations, that might also constitute in-
teresting future research opportunities.

First, our sample was restricted to German companies. As a

consequence, it remains unclear whether the identified relationships
also hold when cluster initiatives are employed as research object that
are located in other countries. Hence, future studies might gather cross
cultural samples that comprise cluster initiatives in different regions
and countries to control for potential cultural side effects and thus
enhance the external validity of our findings.

Second, distributing our questionnaire with the support of the
cluster initiative generated an adequate response rate. Yet, the absolute
number of answers was restricted to 102 respondents. While the sample
size was sufficient to evaluate the research model and the proposed
relationships using component-based structural equation modelling, the
moderation analysis was somewhat restricted to evenly distributed
cohorts such as the employed membership of the cluster initiative.
Future research might strive gathering larger sample sizes of cluster
initiatives to test other contextual factors as potential moderating
variables and by that enhance the nomological validity of our findings.

Third, we have developed a framework to examine cause and effects
between agglomeration, networks and the role of trust for open in-
novation in R&D-intensive industries. Merging different streams of re-
search, we found that there is no generally valid theory for the emer-
gence of open innovation in clusters, although we were able to confirm
fragments of different theories. Therefore, further research on the
specific role of trust in a cluster environment is needed. Moreover, the
current literature provides a wider number of concepts, such as net-
works and ecosystems (Adner, 2017; Bogers et al., 2017; Holgersson
et al., 2017), for which future research should clarify to overlaps and
differences.

Fourth, while we did control for firm size and R&D intensity, we
could not capture differences in the increase of open innovation culture
stemming from membership in a cluster initiative pertaining to value
chain position (Christensen et al., 2005). Relatedly, Yun et al. (2016a)
use an agent-based model to identify benefits of open innovation as
determined by the stage in industry lifecycle. In industrial clusters there
are typically firms throughout the value chain precisely in order to
facilitate transactions, yet we find positive effects of organizational
membership throughout, thereby corroborating our results, yet opening
avenues for further research.

Fifth, this study employed a cross-sectional design, leading to an-
swers on the independent and dependent variable based on answers
from the same individual. This procedure might lead to common
method variance. In order to alleviate potential problems associated
with common method bias both procedural as well as statistical re-
medies were implemented. While no sign for common method variance

Fig. 2. Structural model results.
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could be found, future research might either use a dyadic design or
longitudinal data to fully exclude potential problems associated with
common method variance.

References

Abu El-Ella, N., Bessant, J., Pinkwart, A., 2015. Revisiting the honorable merchant: the
reshaped role of trust in open innovation. Thunderbird Int. Bus. Rev. 58 (3), 261–275.

Adner, R., 2017. Ecosystem as structure: an actionable construct for strategy. J. Manag.
43 (1), 39–58.

Agarwal, R., Karahanna, E., 2000. Time flies when you're having fun: cognitive absorp-
tion and beliefs about information technology usage. MIS Q. 24, 665–694.

Almeida, P., Kogut, B., 1999. Localization of knowledge and the mobility of engineers in
regional networks. Manag. Sci. 45 (7), 905–917.

Anderson, J.C., Gerbing, D.W., 1988. Structural equation modeling in practice: a review
and recommended two-step approach. Psychol. Bull. 103, 411–423.

Antons, D., Piller, F.T., 2015. Opening the black box of “not invented here”: attitudes,
decision biases, and behavioral consequences. Acad. Manag. Perspect. 29 (2),
193–217.

Bagozzi, R.P., Yi, Y., 1988. On the evaluation of structural equation models. J. Acad.
Mark. Sci. 16 (1), 74–94.

Barclay, D., Higgins, C., Thompson, R., 1995. The partial least squares (PLS) approach to
causal modeling: personal computer adoption and use as an illustration. Technol.
Stud. 2, 285–309.

Bathelt, H., Malmberg, A., Maskell, P., 2004. Clusters and knowledge: local buzz, global
pipelines and the process of knowledge creation. Prog. Hum. Geogr. 28 (1), 31–56.

Bell, G.G., 2005. Clusters, networks, and firm innovativeness. Strateg. Manag. J. 26,
287–295.

Belussi, F., Samarra, A., Sedita, S.R., 2010. Learning at the boundaries in an “open re-
gional innovation system”: a focus on firms' innovation strategies in the Emilia
Romagna life science industry. Res. Policy 39, 710–721.

Bogers, M., Zobel, A.-K., Afuah, A., Almirall, E., Brunswicker, S., Dahlander, L.,
Frederiksen, L., Gawer, A., Gruber, M., Haefliger, S., Hagedoorn, J., Hilgers, D.,
Laursen, K., Magnusson, M.G., Majchrzak, A., McCarthy, I.P., Moeslein, K.M.,
Nambisan, S., Piller, F.T., Radziwon, A., Rossi-Lamastra, C., Sims, J., Ter Wal, A.L.J.,
2017. The open innovation research landscape: established perspectives and emer-
ging themes across different levels of analysis. Ind. Innov. 24 (1), 8–40.

Bogers, M., Chesbrough, H., Moedas, C., 2018. Open innovation: research, practices, and
policies. Calif. Manag. Rev. 60 (2), 133–144.

Burt, R.S., 1983. Range. In: Burt, R.S., Minor, M.J. (Eds.), Applied Network Analysis: A
Methodological Introduction. Sage, Beverly Hills.

Burt, R.S., 1992. Structural Holes: The Social Structure of Competition. (Cambridge).
Burt, R.S., 2004. Structural holes and good ideas. Am. J. Sociol. 110 (2), 349–399.
Chesbrough, H.W., 2003. Open Innovation. The New Imperative for Creating and

Profiting From Technology. Harvard Business School Publishing, Boston.
Chesbrough, H., Bogers, M., 2014. Explicating open innovation: clarifying an emerging

paradigm for understanding innovation. In: Chesbrough, H., Vanhaverbeke, W., West,
J. (Eds.), New Frontiers in Open Innovation. Oxford University Press, Oxford, pp.
3–28.

Chin, W.W., 1998. The partial least squares approach for structural equation modeling.
In: Marcoulides, G.A. (Ed.), Modern Methods for Business Research. Lawrence
Erlbaum Associates.

Chin, W.W., 2010. How to write up and report PLS analysis. In: Esposito Vinzi, V., Chin,
W.W., Henseler, J., Wang, H. (Eds.), Handbook of Partial Least Squares: Concepts,
Methods and Applications. Handbooks of Computational Statistics Series, vol. II.
Springer, Heidelberg, Dordrecht, London, New York, pp. 655–690.

Chin, W.W., Newsted, P.R., 1999. Structural equation modeling: analysis with small
samples using partial least squares. In: Hoyle, R. (Ed.), Statistical Strategies for Small
Sample Research. Sage, Thousand Oaks, CA, pp. 307–341.

Chin, W.W., Marcolin, B.L., Newsted, P.R., 1996. In: A partial least squares latent variable
modeling approach for measuring interaction effects: results from a Monte Carlo
Simulation Study and Voice Mail Emotion/Adoption Study. Proceedings of the 17th
International Conference on Information Systems, Cleveland, Ohio. December, 1996.

Christensen, J.F., 1995. Asset profiles for technological innovation. Res. Policy 24 (5),
727–745.

Christensen, J.F., 2006. Withering core competency for the large corporation in an open
innovation world. In: Chesbrough, H., Vanhaverbeke, W., West, J. (Eds.), Open
Innovation: Researching a New Paradigm, pp. 35–61 (Oxford).

Christensen, J.F., Olesen, M.H., Kjær, J.S., 2005. The industrial dynamics of open in-
novation—evidence from the transformation of consumer electronics. Res. Policy 34,
1533–1549.

Churchill Jr., G.A., Surprenant, C., 1982. An investigation into the determinants of cus-
tomer satisfaction. J. Mark. Res. 19, 491–504.

Čirjevskis, A., 2016. Designing dynamically “signature business model” that support
durable competitive advantage. J. Open Innov. Technol. Mark. Complex. 2, 15.

Coleman, J.S., 1988. Social Capital in the Creation of Human Capital. In: Supplement:
Organizations and Institutions: Sociological and Economic Approaches to the
Analysis of Social Structure. Am. J. Sociol. 94. pp. S95–S120.

Cooke, P., 2016. The virtues of variety in regional innovation systems and entrepreneurial
ecosystems. J. Open Innov. Technol. Mark. Complex. 2, 13.

Dahlander, L., Gann, D., 2010. How open is innovation? Res. Policy 39, 699–709.
Di Minin, A., Rossi, M., 2016. Open innovation and clusters: why geographical proximity

matters. In: Gretschmann, K., Schepers, S. (Eds.), Revolutionising EU Innovation
Policy. Palgrave Macmillan, London.

Diamantopoulos, A., Winklhofer, H.M., 2001. Index construction with formative in-
dicators: an alternative to scale development. J. Mark. Res. 38, 269–277.

Dosi, G., 1988. Sources, procedures and microeconomic effects of innovation. J. Econ. Lit.
XXVI (September), 1120–1171.

Efron, B., Tibshirani, R., 1986. Bootstrap methods for standard errors, confidence inter-
vals, and other measures of statistical accuracy. Stat. Sci. 1, 54–75.

Eisenhardt, K.M., Martin, J.A., 2000. Dynamic capabilities: what are they. Strateg.
Manag. J. 21, 1105–1121.

Fornell, C., Bookstein, F., 1982. Two structural equation models: LISREL and PLS applied
to consumer exit-voice theory. J. Mark. Res. 19, 440–452.

Fornell, C., Larcker, D.F., 1981. Evaluating structural equation models with unobservable
variables and measurement errors. J. Mark. Res. 18, 39–50.

Gassmann, O., Enkel, E., Chesbrough, 2010. The future of open innovation. R&D Manag.
40 (3), 213–221.

Gefen, D., Straub, D., Boudreau, M.-C., 2000. Structural Equation Modeling and
Regression: Guidelines for Research Practice. Commun. Assoc. Inf. Syst. 4 Article 7.

Geisser, S., 1974. A predictive approach to the random effect model. Biometrika 61 (1),
101–107.

Gordon, I.R., McCann, P., 2000. Industrial clusters: complexes, agglomeration and/or
social networks. Urban Stud. 513–532 (Jg. 37, H. 3).

Götz, O., Liehr-Gobbers, K., Krafft, M., 2010. Evaluation of structural equation models
using the partial least squares (PLS) approach. In: Esposito Vinzi, V., Chin, W.W.,
Henseler, J., Wang, H. (Eds.), Handbook of Partial Least Squares: Concepts, Methods
and Applications. Handbooks of Computational Statistics Series, vol. II. Springer,
Heidelberg, Dordrecht, London, New York, pp. 691–712.

Granovetter, M., 1985. Economic action and social structure: the problem of embedd-
edness. Am. J. Sociol. 91 (3), 481–510.

Grewal, R., Cote, J.A., Baumgartner, H., 2004. Multicollinearity and measurement error
in structural equation models: implications for theory testing. Acad. Mark. Sci. J. 23,
519–529.

Harrison, B., 1992. Industrial districts: old wine in new bottles? Reg. Stud. 26 (5),
469–483.

Henkel, J., 2006. Selective revealing in open innovation processes: the case of embedded
Linux. Res. Policy 35 (7), 953–969.

Henseler, J., Wilson, B., Goetz, O., Hautvast, C., 2007. Investigating the moderating role
of fit on sports sponsoring and brand equity: a structural model. Int. J. Sports Mark.
Spons. 9 (1).

Henseler, J., Ringle, C.M., Sinkovics, R.R., 2009. The use of partial least squares path
modeling in international marketing. Adv. Int. Mark. 20, 277–320.

Herzog, P., 2008. Open and Closed Innovation. Different Cultures for Different Strategies.
Gabler, Wiesbaden.

Herzog, P., Leker, J., 2010. Open and closed innovation: different innovation cultures for
different strategies. Int. J. Technol. Manag. 52 (3–4), 322–343.

Holgersson, M., Granstrand, O., Bogers, M., 2017. The evolution of intellectual property
strategy in innovation ecosystems: uncovering complementary and substitute ap-
propriability regimes. Long Range Plan. https://doi.org/10.1016/j.lrp.2017.08.007.
(Published online ahead of print).

Howells, J., James, A., Malik, K., 2003. The sourcing of technological knowledge: dis-
tributed innovation processes and dynamic change. R&D Manag. 33 (4), 395–409.

Hulland, J., 1999. Use of partial least squares (PLS) in strategic management research: a
review of four recent studies. Strateg. Manag. J. 20 (2), 195–204.

Jarvis, C.B., MacKenzie, S.B., Podsakoff, P.M., 2003. A critical review of construct in-
dicators and measurement model misspecifications in marketing and consumer re-
search. J. Consum. Res. 30 (September), 199–218.

John, G., 1984. An empirical investigation of some antecedents of opportunism in a
marketing channel. J. Mark. Res. 21 (3), 278–289.

Katz, R., Allen, T.J., 1982. Investigating the Not Invented Here (NIH) syndrome: a look at
the performance, tenure and communication patterns of 50 R&D Project Groups. R&D
Manag. 12 (1), 7–19.

Ketels, K., Lindqvist, G., Sölvell, Ö., 2008. Clusters and cluster initiatives. Online avail-
able at Center for Strategy and Competitiveness Stockholm School of
Economicshttp://www.clusterobservatory.eu/upload/
ClustersAndClusterOrganisations.pdf.

Kratzer, J., Meissner, D., Roud, V., 2017. Open innovation and company culture: internal
openness makes the difference. Technol. Forecast. Soc. Chang. 119 (Supplement C),
128–138.

Laffont, J.-J., Martimort, D., 2002. The Theory of Incentives. The Principal-Agent Model.
Princeton University Press, Princeton & Oxford.

Lane, P.J., Salk, J.E., Lyles, M.A., 2001. Absorptive capacity, learning, and performance in
international joint ventures. Strateg. Manag. J. 22, 1139–1161.

Lee, S., Park, G., Yoon, B., Park, J., 2010. Open innovation in SMEs—an intermediated
network model. Res. Policy 39 (2), 290–300.

Leydesdorff, L., Ivanova, I., 2015. “Open innovation” and “triple helix” models of in-
novation: can synergy in innovation systems be measured? J. Open Innov. Technol.
Mark. Complex. 2, 11.

Love, J., Roper, S., Bryson, J., 2011. Openness, knowledge, innovation and growth in UK
business services. Res. Policy 40, 1438–1452.

Low, G.S., Mohr, J.J., 2001. Factors affecting the use of information in the evaluation of
marketing communications productivity. J. Acad. Mark. Sci. 29 (1), 70–88.

MacKenzie, S.B., 2001. Opportunities for improving consumer research through latent
variable structural equation modeling. J. Consum. Res. 28, 159–166.

Malmberg, A., Sölvell, Ö., Zander, I., 1996. Spatial clustering, local accumulation of
knowledge and firm competitiveness. Geogr. Ann. Ser. B 78B (2), 85–97.

Malmberg, A., Power, D., 2005. (How) Do (Firms in) Clusters Create Knowledge? Ind.
Innov. 12 (4), 409–431.

Marshall, A., 1890. Principles of Economics. MacMillan, London.

V. Nestle et al. Technological Forecasting & Social Change xxx (xxxx) xxx–xxx

9

http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0005
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0005
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0010
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0010
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0015
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0015
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0025
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0025
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0030
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0030
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0035
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0035
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0035
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0040
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0040
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0045
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0045
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0045
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0050
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0050
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0055
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0055
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0060
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0060
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0060
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0065
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0065
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0065
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0065
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0065
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0065
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0070
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0070
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9020
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9020
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0075
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0080
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0085
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0085
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0090
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0090
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0090
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0090
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0095
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0095
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0095
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0100
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0100
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0100
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0100
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0105
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0105
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0105
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0110
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0110
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0110
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0110
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0115
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0115
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0120
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0120
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0120
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0125
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0125
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0125
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0130
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0130
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0135
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0135
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9010
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9010
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9010
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0140
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0140
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0145
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0150
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0150
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0150
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0155
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0155
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0160
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0160
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0165
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0165
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0170
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0170
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0175
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0175
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0180
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0180
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0185
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0185
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9015
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9015
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0190
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0190
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0195
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0195
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0200
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0200
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0200
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0200
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0200
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0205
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0205
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0210
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0210
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0210
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0215
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0215
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0220
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0220
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0225
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0225
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0225
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0230
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0230
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0235
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0235
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0240
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0240
https://doi.org/10.1016/j.lrp.2017.08.007
https://doi.org/10.1016/j.lrp.2017.08.007
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0250
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0250
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0255
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0255
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0260
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0260
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0260
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0265
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0265
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0270
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0270
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0270
http://www.clusterobservatory.eu/upload/ClustersAndClusterOrganisations.pdf
http://www.clusterobservatory.eu/upload/ClustersAndClusterOrganisations.pdf
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0280
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0280
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0280
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0285
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0285
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0290
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0290
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0295
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0295
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0300
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0300
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0300
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0305
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0305
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0310
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0310
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0315
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0315
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0320
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0320
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9005
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9005
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0325


Mehrwald, H., 1999. Das “Not Invented Here”-Syndrom in Forschung und Entwicklung.
Gabler, Wiesbaden.

Nunnally, J.C., Bernstein, I., 1994. Psychometric Theory. New York.
O'Donnell, E., Mallin, M.L., Hu, M.Y., 2008. The impact of governance on the develop-

ment of trust in buyer-seller relationships. Mark. Manag. J. 18 (2), 76–92.
Perrons, R., 2009. The open kimono: how Intel balances trust and power to maintain

platform leadership. Res. Policy 38, 1300–1312.
Ping, R.A., 1996. Latent variable interaction and quadratic effect estimation: a two-step

technique using structural equation analysis. Psychol. Bull. 119 (1), 166–175.
Podsakoff, P.M., MacKenzie, S.B., Lee, J.-Y., Podsakoff, N.P., 2003. Common method bias

in behavioral research: a critical review of the literature and recommended remedies.
J. Appl. Psychol. 88 (5), 879–903.

Porter, M.E., 2000. Locations, clusters, and company strategy. In: Clark, G.L., Feldmann,
M.P., Gertler, M.S. (Eds.), The Oxford Handbook of Economic Geography, pp.
253–274 (Oxford).

Randhawa, K., Wilden, R., Hohberger, J., 2016. A bibliometric review of open innovation:
setting a research agenda. J. Prod. Innov. Manag. 33 (6), 750–772.

Ringle, C., Wende, S., Will, A., 2005. Smart PLS 2.0 (beta). University of Hamburghttp://
www.smartpls.de.

Rost, K., 2011. The strength of strong ties in the creation of innovation. Res. Policy 40,
588–604.

Sarkar, M.B., Echambadi, R., Cavusgil, S.T., Aulakh, P.S., 2001. The influence of com-
plementary, compatibility, and relationship capital on alliance performance. J. Acad.
Mark. Sci. 29 (4), 358–374.

Sarstedt, M., Schwaiger, M., Ringle, C.M., 2009. Do we fully understand the critical
success factors of customer satisfaction with industrial goods? – extending Festge and
Schwaiger's model to account for unobserved heterogeneity. J. Bus. Mark. Manag. 3
(3), 185–206.

Schein, E.H., 2004. Organizational Culture and Leadership, third edition. Josey-Bass, San
Francisco.

Scott, A.J., 1992. The role of large producers in industrial districts: a case study of high
technology systems houses in Southern California. Reg. Stud. 26 (3), 265–275.

Simard, C., West, J., 2006. Knowledge networks and the geographic locus of innovation.
In: Chesbrough, H., Vanhaverbeke, W., West, J. (Eds.), Open Innovation: Researching
a New Paradigm, pp. 220–240 (Oxford).

Steenkamp, J.-B.E.M., Baumgartner, H., 2000. On the use of structural equation models
for marketing modeling. Int. J. Res. Mark. 17 (2/3), 195–202.

Stone, M., 1974. Cross-validatory choice and assessment of statistical predictions. J. R.
Stat. Soc. Ser. B 36, 111–147.

Tenenhaus, M., Vinzi, V.E., Chatelin, Y.-M., Lauro, C., 2005. PLS path modeling. Comput.
Stat. Data Anal. 48, 159–205.

Weber, A., 1929. Theory of the Location of Industries. The University of Chicago Press,
Illinois.

West, J., Bogers, M., 2014. Leveraging external sources of innovation: a review of re-
search on open innovation. J. Prod. Innov. Manag. 31 (4), 814–831.

West, J., Salter, A., Vanhaverbeke, W., Chesbrough, H., 2014. Open innovation: the next
decade. Res. Policy 43 (5), 805–811.

Wetzels, M., Odekerken-Schroder, G., van Oppen, C., 2009. Using PLS path modeling for
assessing hierarchical construct models: guidelines and empirical illustration. MIS Q.
33, 177–195.

Williamson, O.E., 1993. Calculativeness, trust, and economic organization. J. Law Econ.
36, 453–486.

Wilson, B., 2010. Using PLS to investigate interaction effects between higher order
branding constructs. In: Vinzi, V.E., Chin, W.W., Henseler, J., Wang, H. (Eds.),
Handbook of Partial Least Squares: Concepts, Methods and Applications. Springer,
Berlin, Heidelberg, pp. 621–652.

Yun, J.J., 2015. How do we conquer the growth limits of capitalism? Schumpeterian
dynamics of open innovation. J. Open Innov. Technol. Mark. Complex. 1, 17.

Yun, J.J., Won, D., Park, K., 2016a. Dynamics from open innovation to evolutionary
change. J. Open Innov. Technol. Mark. Complex. 2, 7.

Yun, J.J., Won, D., Jeong, E., Park, K., Yang, J., Park, J., 2016b. The relationship between
technology, business model, and market in autonomous car and intelligent robot
industries. Technol. Forecast. Soc. Chang. 103, 142–155.

Zaheer, A., Venkatraman, N., 1995. Relational governance as an interorganizational
strategy: an empirical test of the role of trust in economic exchange. Strateg. Manag.
J. 16, 373–392.

Volker Nestle has an engineering background in precision- and microtechnologies and
worked many years for Festo AG & Co. KG as a research engineer before he joined an
Executive Master of Business Innovation programme and consecutive doctoral studies at
the European Business School in Oestrich-Winkel. In 2010 he received his doctoral degree
for his research about Open Innovation processes in technology clusters. Until the end of
2016, he was head of Research Future Technology at Festo and subsequently joined
TRUMPF GmbH+Co. KG as head of Corporate Research up to the present. Since 2009,
he has been working as a consultant for technology clusters and networks in freelance
work. Since 2014, Dr. Nestle is also chairman of the board of Hahn-Schickard-Gesellschaft
for applied research, operating three research institutes for application-oriented research
on innovative solutions in micro technology. Beyond his activities in technology scouting
and the relevance of technological trends for industrial production his current fields of
interest are about the implications of digitalization on the manufacturing trade and the
subsequent transformation in the working environment.

Florian A. Täube holds the Professorship for International Business and
Entrepreneurship at European Management School in Mainz, Germany and is affiliated
with iCITE at Solvay Brussels School of Economics and Management (ULB), Belgium,
where he previously held the Emile Bernheim Chair of Entrepreneurship in a Global
Context. His research interests are innovation, networks clusters and knowledge flows. He
has published in on these topics in journals such as Industrial and Corporate Change,
International Business Review, Journal of International Management or Energy Policy.
Beyond academia, he consults with new ventures and has co-founded the Germany
chapter of The IndUS Entrepreneur (TiE).

Sven Heidenreich is full professor of technology and innovation management at the
Saarland University in Saarbruecken and visiting professor at EBS Business School in
Wiesbaden. He received his diploma of business administration from the Johannes
Gutenberg-University in Mainz and his doctorate from EBS Business School. The main
focus of his research is on strategic innovation management and marketing. He has
published on these topics in such journals as Journal of Product Innovation Management,
Long Range Planning and Industry & Innovation.

Marcel Bogers is a Professor of Innovation and Entrepreneurship at the University of
Copenhagen (Unit for Innovation, Entrepreneurship and Management; Department of
Food and Resource Economics). Within his broad interest in design, organization and
management of technology, innovation, and entrepreneurship, he has more specifically
studied areas as open innovation, business models, users as innovators, collaborative
prototyping, family firms, improvisation, learning-by-doing, and university-industry re-
lations. He has published in journals such as Journal of Management, Research Policy,
Journal of Product Innovation Management, Long Range Planning, California
Management Review, MIT Sloan Management Review, Industry and Innovation, and
Creativity and Innovation Management.

V. Nestle et al. Technological Forecasting & Social Change xxx (xxxx) xxx–xxx

10

http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0335
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0335
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9025
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0340
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0340
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0345
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0345
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0350
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0350
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0355
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0355
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0355
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0360
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0360
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0360
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0365
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0365
http://www.smartpls.de
http://www.smartpls.de
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0375
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0375
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0380
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0380
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0380
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0385
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0385
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0385
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0385
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0390
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0390
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0395
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0395
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9000
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9000
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9000
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0400
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0400
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9030
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9030
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0405
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0405
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0410
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0410
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0415
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0415
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0420
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0420
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0425
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0425
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0425
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0435
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0435
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9035
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9035
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9035
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf9035
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0440
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0440
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0445
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0445
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0450
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0450
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0450
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0455
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0455
http://refhub.elsevier.com/S0040-1625(18)30926-0/rf0455

	Establishing open innovation culture in cluster initiatives: The role of trust and information asymmetry
	Introduction
	Conceptual development
	Open innovation in cluster initiatives
	Agglomeration effects in cluster initiatives
	The evolvement of trust in cluster initiatives
	Information asymmetry and trust as antecedents to open innovation culture in cluster initiatives
	The moderating role of cluster initiative membership

	Methodology
	Data
	Measures

	Analysis and results
	Measurement model results
	Structural model results
	Main effects
	Moderation effects


	Conclusion
	Theoretical contribution
	Practical implications
	Limitations and further research avenues

	References




