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What holds a regional cluster together? The role of cluster
actors’ identification and citizenship behavior for the
effectiveness of a regional cluster
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ABSTRACT
Working across companies in regional clusters has become a common
practice, but there is limited research on the socio-psychological processes
that bind cluster actors. Therefore, this study investigates the factors that
hold regional clusters and their actors together. We combine research on
social identity theory and organizational citizenship behavior with cluster
research to advance knowledge of identification processes and citizenship
behaviors in regional clusters. The results of a survey of cluster actors in a
sensor technology cluster in Germany show that not all antecedents of
identification considered important in organizational contexts play a role in
cluster actors’ identification with the cluster. Cluster distinctiveness, visible
cluster affiliation, and group formation are relevant but cluster prestige
and inter- and intra-cluster competition are not. The results also emphasize
the importance of cluster identification for cluster actors’ willingness to
exhibit citizenship behavior and the importance of these behaviors as pre-
dictors of sustained cluster effectiveness.
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Introduction

Digital transformation, networked value creation, and modern information and communication
technologies (ICT) have changed the business environment, creating considerable challenges for
today’s organizations (Hess et al. 2016). In these demanding environmental conditions, working
across organizations in regional clusters has become a common practice (Provan, Sydow, and
Podsakoff 2017). Scholars have argued that goal-directed networks, such as regional clusters, are
becoming the new dominant organizational form, which is why “Western societies are moving
towards a society of networks” (Raab and Kenis 2009, 198). Interdependent companies partner
and collaborate in regional clusters, which Williams (2002, 105) called “a postmodern form of
organization,” to jointly develop new technologies and keep up with the transformations. These
clusters provide working conditions that allow institutions and companies to meet new chal-
lenges. A regional cluster is “a geographically proximate group of interconnected companies and
associated institutions in a particular field, linked by commonalities and complementarities”
(Porter 2000, 16). Clusters enhance companies’ innovation skills, competitiveness, and growth
through positive externalities, such as lower transportation costs, technological and knowledge
spillovers, and an infrastructure that attracts specialized suppliers and highly skilled workers
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(Marshall 1920; Mueller and Jungwirth 2016; S€olvell 2008). To promote these externalities, policy
programs at the regional, national, and supranational (e.g., European smart specialization strat-
egies) levels support cluster genesis and development (e.g., Balland et al. 2019).

From a governance and coordination perspective, regional clusters correspond to voluntary
cooperation agreements between independent organizations that typically do not rely on hier-
archy or powers of direction (Hardy, Lawrence, and Grant 2005; Lorenzen 2001; Kenis and Raab
2020; Mueller 2021; Sydow et al. 2011). Therefore, cluster-facilitating agencies, which manage the
clusters (Hurmelinna-Laukkanen, M€oller, and N€atti 2022), do not have effective incentives or
sanctioning mechanisms to stimulate behaviors that benefit the entire cluster. Given the absence
of these governance mechanisms, it is important to examine the socio-psychological processes
that bind cluster actors together and induce such citizenship behaviors. In this study, we define
cluster actors as individuals who represent their organizations (Peteraf and Shanley 1997) while
acting as boundary spanners (Scott, Hughes, and Kraus 2019; Williams 2002) between their
organizations and the regional cluster.

In a regional cluster, a shared cluster macroculture conveys general norms, values, and practi-
ces to the cluster actors and guides their behaviors (Bell, Tracey, and Heide 2009). Based on this
macroculture, regional clusters can develop a collective identity (Raab and Kenis 2009). Only
recently, however, have scholars begun to explore the “emotional microfoundations” (Aversa,
Furnari, and Jenkins 2022, 1340), i.e. the people’s emotional attachment to locations, that contrib-
ute to the formation of a collective identity in regional clusters and ultimately lead to the produc-
tion of the desired macrolevel cluster outcomes. With this study, we aim to address this need for
research and gain insights into the socio-psychological processes that promote long-term cohesion
at the cluster level.

We combine propositions from social identity theory and research on organizational citizen-
ship behavior (OCB) with cluster research to determine what holds a regional cluster together.
We draw on socio-psychological concepts derived from the literature on organizations, such as
organizational identification, to investigate whether cluster actors identify with regional clusters.
In addition, we examine how such an identification promotes cluster citizenship behavior (CCB)
that benefits the entire cluster and enhances sustained cluster effectiveness. The results of our sur-
vey of cluster actors from a sensor technology cluster in Germany showed that not all antecedents
of identification considered important in the organizational context were important for cluster
actors’ identification with a cluster. The results also emphasized the importance of cluster identifi-
cation for the cluster actors’ willingness to exhibit CCB and the importance of these behaviors as
predictors of cluster effectiveness.

With this study, we contribute to research on regional clusters, particularly to research on
cluster identification and CCB. First, we add to the ongoing discussion of intentional governance
of interorganizational (regional) networks (e.g., Dagnino, Levanti, and Mocciaro Li Destri 2016)
by showing that in regional clusters without formal governance mechanisms, socio-psychological
mechanisms, such as cluster identification and CCB, can serve as informal governance mecha-
nisms. These informal governance mechanisms in turn stimulate behaviors that foster the cluster’s
effectiveness. We conceptually and empirically extend social identity theory and examine the rele-
vance of its propositions for entire clusters. Specifically, we investigate the antecedents of cluster
identification and distinguish them from the well-known antecedents of organizational identifica-
tion. Second, this study develops a new concept, CCB, by applying OCB to interorganizational
regional clusters. We analyze cluster identification as an antecedent of the novel CCB construct
and contribute to the literature on citizenship behavior by opening up avenues for further
research on citizenship behavior at the interorganizational level (e.g., Provan, Sydow, and
Podsakoff 2017; Gerke, Luzzini, and Mena 2021). Taken together, these contributions are essential
to better understand processes and behaviors at the actor level that in the aggregate are important
to the overall sustained effectiveness of a regional cluster.
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The rest of this paper proceeds as follows. First, based on an extensive literature review, we
develop our hypotheses regarding the factors influencing cluster actors’ identification with the
regional cluster and the relationships between cluster identification, CCB, and cluster effective-
ness. In the research design section, we present our study setting, data collection process, and
measures. Next, in the methods and results section, we explain how we apply structural equation
modeling to test our hypotheses with a sample of 102 actors from a German sensor technology
cluster. Finally, we conclude the paper by discussing the findings, implications, and limitations of
this study and provide suggestions for future research.

Theoretical background and hypothesis development

Our theoretical considerations are guided by the need to apply socio-psychological concepts in an
interorganizational context, which requires both a deep understanding and accurate transfer of
concepts.

Social identity theory and the antecedents of cluster identification

Social identity theory posits that individuals construe their self-concept according to the social
categories they fall into or perceive themselves to belong to (Tajfel 1978). Identification is an
active process through which individuals come to define themselves in terms of a perceived cat-
egory or social group. Through such self-definition, people come to see themselves as belonging
to an in-group (Mael and Ashforth 1992). Organizational identification is a form of social identifi-
cation and is defined as “the degree to which a member defines himself or herself by the same
attributes that he or she believes define the organization” (Dutton, Dukerich, and Harquail 1994,
239). Organizational identification means experiencing the organization’s status, success, or failure
at a personal level because the organization has become part of one’s self-definition (Mael and
Ashforth 1992).

The literature has identified four antecedents of organizational identification. First, the dis-
tinctiveness of the organization’s values, structures, and practices from those of comparable
organizations (out-groups) differentiates the organization from others and provides the organiza-
tion with a unique identity (Ashforth and Mael 1989). Second, the prestige of an organization
increases an individual’s organizational identification, as belonging to a prestigious group enhan-
ces their self-confidence (Ashforth and Mael 1989). Third, identification is likely to be strength-
ened by the salience of out-groups. The mere awareness that people have of out-groups augments
their awareness of their in-group (Ashforth and Mael 1989). This mechanism is reinforced by the
perception of competition between the focal organization and other comparable organizations,
but is weakened by competition within the in-group, as it emphasizes members’ differences rather
than their oneness and cohesion (Mael and Ashforth 1992). Fourth, a set of group formation fac-
tors—interaction, similarity, liking, proximity, shared goals, and common history—can be used to
categorize and support the organizational processes of formation and boundary definition
(Ashforth and Mael 1989).

Building on the literature on group identity and identification in interorganizational settings,
such as multi-organizational projects (Beech and Huxham 2003), supply chains (Ellis and Ybema
2010), strategic groups (Peteraf and Shanley 1997), industrial districts (Sammarra and Biggiero
2001), and regional clusters (Staber 2010), we define cluster identification as cluster actors’ per-
ception of oneness with and belongingness to a regional cluster. The regional cluster represents a
social category to which cluster actors perceive themselves as belonging. This study extends the
literature on organizational identification by hypothesizing the potential drivers of cluster identifi-
cation: perceived cluster distinctiveness, perceived cluster prestige, out-group salience, and group
formation factors.
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First, cluster actors are likely to identify strongly with a cluster if they perceive it as having a
unique identity and distinct values, structures, and practices from other regional clusters (e.g.,
Sammarra and Biggiero 2001; Staber 2010). Due to the perceived distinctiveness of the in-group
(the cluster), cluster actors ascribe prototypical characteristics to other cluster actors with whom
they do not necessarily have a personal relationship and expect them to behave in line with the
shared cluster identity, which reduces uncertainty (Anand, Joshi, and O’Leary-Kelly 2013).

Second, following Mael and Ashforth (1992), the more prestigious the cluster is perceived to
be, the more motivated the cluster actors are to identify with it. A cluster’s prestige, high status,
and good market reputation are extended to the cluster actors, who benefit from this positive
externality (Sammarra and Biggiero 2001).

Third, identification is likely to be reinforced by out-group salience, because if cluster actors
are more aware of potential out-groups (other regional clusters), they are also more aware of the
in-group’s attributes and boundaries (Anand, Joshi, and O’Leary-Kelly 2013; Ashforth and Mael
1989; Peteraf and Shanley 1997). Therefore, identification with the cluster is stronger if the cluster
actors’ affiliation with the cluster is visible; for example, through a cluster brand that increases
visibility among external stakeholders (Mauroner and Zorn 2017), and if competition with other
clusters (inter-cluster competition) is strong. In these contexts, the cluster boundaries are clear,
and the cluster as an in-group appears homogeneous. In contrast, competition between cluster
actors (intra-cluster competition) weakens cluster identification, as cluster actors are more
inclined to focus on competing firms rather than on the cluster.

Fourth, group formation factors provide the basis for self-categorization (e.g., Hogg and
Turner 1985; Turner 1984) and are likely to strengthen cluster identification. The perceived simi-
larity between organizational and cluster identity is one of the factors that promote group
formation (Anand, Joshi, and O’Leary-Kelly 2013; Dutton, Dukerich, and Harquail 1994;
Sammarra and Biggiero 2001). Congruence in organizational and cluster identity reduces com-
plexity, increases mutual understanding, and endorses one’s self-concept (Peteraf and Shanley
1997). Interaction between cluster actors is another important group formation factor, as regular
interaction fosters mutual observation, comparison, and understanding, which emphasizes com-
monalities between cluster actors (Peteraf and Shanley 1997; Sammarra and Biggiero 2001; Staber
2010). Similarly, geographical proximity facilitates formal and informal interactions between clus-
ter actors, stimulates benchmarking, learning, and imitation processes, and promotes the align-
ment of values and behaviors, all of which result in stronger group formation dynamics (Peteraf
and Shanley 1997; Sammarra and Biggiero 2001; Staber 2010). Another group formation factor
that strengthens group identification is the perceived benefit of affiliation with a group. The per-
ception that group membership, or cluster membership, is valuable for oneself supports group
formation (Riketta and Nienaber 2007). Last, the longer a person remains in a group, or a
regional cluster, the more salient that group membership becomes for self-categorization, espe-
cially when comparing several group memberships against one another (Dutton, Dukerich, and
Harquail 1994; Mael and Ashforth 1992).

This discussion leads us to formulate the following hypotheses concerning the antecedents of
cluster identification.

Hypothesis 1a: Perceived cluster distinctiveness is positively related to cluster identification.

Hypothesis 1b: Perceived cluster prestige is positively related to cluster identification.

Hypothesis 1c: Visibility of cluster affiliation is positively related to cluster identification.

Hypothesis 1d: Perceived inter-cluster competition is positively related to cluster identification.

Hypothesis 1e: Perceived intra-cluster competition is negatively related to cluster identification.
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Hypothesis 1f: Group formation factors (such as similarity, interaction between cluster actors,
geographical proximity, perceived benefits of cluster affiliation, and length of cluster affiliation)
are positively related to cluster identification.

From OCB to CCB

According to social identity theory, individuals engage in activities that support the organizations
they belong to and identify with (Ashforth and Mael 1989; Mael and Ashforth 1992). Organ
(1977) first argued that individual OCB benefits organizations because it supports the social, psy-
chological, and organizational environment in which task performance takes place. OCB is
defined as “individual behavior that is discretionary, not directly or explicitly recognized by the
formal reward system and that in the aggregate promotes the effective functioning of the organ-
ization” (Organ 1988, 4). This widely used definition (e.g., Aggarwal and Singh 2016; Esper et al.
2015) implies that OCB is a voluntary and non-enforceable behavior and is not specified in the
individual’s employment contract with the organization.

Supply chain management scholars were the first to study OCB in an interorganizational con-
text, in the form of interorganizational citizenship behaviors (ICB) in dyadic relationships
between supply chain partners (e.g., Autry, Skinner, and Lamb 2008; Esper et al. 2015; Skinner,
Autry, and Lamb 2009). However, little is known about stimulating and leveraging citizenship
behavior in contexts involving more than two organizations, such as networks or regional clus-
ters. This is surprising given that multi-organizational networks are quite common and that it is
important to stimulate beneficial behaviors for the entire network when formal governance mech-
anisms are lacking (Cassanego et al. 2019). One exception is the study by Provan, Sydow, and
Podsakoff (2017) on the structures and conditions under which individuals with boundary span-
ning roles show network citizenship behavior (NCB) in a multi-organizational network. The
boundary spanners’ NCB can be targeted at individuals outside the focal organization but within
the network, other organizations in the network, or the entire network (Provan, Sydow, and
Podsakoff 2017).

This study focuses on regional clusters, which are voluntary cooperation agreements that do
not rely on market- or hierarchy-based control or governance mechanisms (e.g., Hardy,
Lawrence, and Grant 2005; Kenis and Raab 2020; Lorenzen 2001; Mueller 2021; Sydow et al.
2011). Their long-term functioning and effectiveness depend on cluster actors engaging in clus-
ter-conducive behavior. In this context, citizenship behavior serves as an informal governance
mechanism, as it is defined as voluntary behavior that cannot be stimulated by incentives or sanc-
tioning mechanisms but is key to the functioning and effectiveness of the entity it refers to.
Following scholars who have extended the OCB concept to contexts beyond the organization
(e.g., Esper et al. 2015; Gerke, Luzzini, and Mena 2021; Provan, Sydow, and Podsakoff 2017), we
define CCB as follows.

Individual, cluster-conducive behavior exhibited by cluster actors (in their role as boundary spanners) that
is voluntary and discretionary, not directly or explicitly part of a formal agreement with the cluster, and
promotes the effective functioning of the regional cluster as a whole.

Several scholars have discussed the dimensions of the OCB construct. Podsakoff et al. (2000)
categorized different OCB-related behaviors into seven dimensions: helping behavior, sportsman-
ship, organizational loyalty, organizational compliance, individual initiative, civic virtue, and self-
development. Based on this study and other studies on ICB and NCB (e.g., Autry, Skinner, and
Lamb 2008; Skinner, Autry, and Lamb 2009), we conceptualize seven dimensions of CCB: helping
behavior, tolerance of mistakes, cluster loyalty, cluster compliance, cluster-supporting initiative,
cluster participation, and relationship management.
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The first dimension, helping behavior, is defined as voluntary behavior “directed at helping
a partner firm in solving problems or acquiring needed skills/knowledge” (Autry, Skinner, and
Lamb 2008, 56). Cluster actors support each other in work-related problems and provide help
in areas where they have the relevant expertise. The second dimension is tolerance of mis-
takes and neglect of duties without retribution (Autry, Skinner, and Lamb 2008; Organ 1988;
Skinner, Autry, and Lamb 2009). In an organizational context, this dimension is often referred
to as sportsmanship, implying that sportspeople “do not complain when they are inconven-
ienced by others, but maintain a positive attitude even when things do not go their way”
(Podsakoff et al. 2000, 517). The third dimension, cluster loyalty, refers to cluster actors’ alle-
giance to the cluster, expressed by the actors’ willingness to defend the cluster or to speak
about it in positive terms (Autry, Skinner, and Lamb 2008; Podsakoff et al. 2000). The fourth
dimension, cluster compliance, refers to cluster actors’ compliance with cluster norms and
rules and an orientation toward the policies and processes of other cluster actors even when
no one is watching (Autry, Skinner, and Lamb 2008; Podsakoff et al. 2000). The fifth dimen-
sion, cluster-supporting initiative, involves engaging in cluster-related tasks with “higher than
normal levels of forethought and effort” (Autry, Skinner, and Lamb 2008, 56). The sixth
dimension, cluster participation, is inspired by the civic virtue concept of Podsakoff et al.
(2000) and defined as active and responsible participation in cluster affairs that affect relation-
ships between cluster actors (Autry, Skinner, and Lamb 2008). The seventh dimension, rela-
tionship management, refers to cluster actors’ actions to improve the relationships that link
cluster actors together. It suggests a collective approach to development rather than individual
self-development as proposed by OCB research (Autry, Skinner, and Lamb 2008; Podsakoff
et al. 2000).

Theoretical reflections on the consequences of identification support the assumption that clus-
ter identification has positive effects on CCB. Ashforth and Mael (1989) listed altruism, compli-
ance, loyalty, and pride as potential outcomes of identification—all behaviors that can be called
citizenship behavior. Dukerich, Golden, and Shortell (2002) showed that if individuals identify
strongly with an organization, cohesion among organizational members becomes stronger and
cooperative behavior among individuals becomes more likely. Actors that identify strongly with
the organization are “likely to consider those behaviors that benefit the organization as also bene-
fiting themselves” (Dukerich, Golden, and Shortell 2002, 511).

Similarly, cluster actors who identify strongly with a regional cluster categorize themselves
as belonging to the cluster, which creates an in-group/out-group distinction. In their study of
group identification in industrial districts, Sammarra and Biggiero (2001, 74) suggested that
identification with a district affects intra-group dynamics and that district firms “become pre-
disposed toward pro-social behaviors as an affirmation of the presumably shared identity with
other members.” If the regional cluster is seen as part of the identity of the cluster actors,
they will regard the cluster’s goals as their own goals and the cluster’s success as their own
success, which will motivate them to behave as good cluster citizens. Hence, we formulate the
following hypothesis.

Hypothesis 2: Cluster identification is positively related to cluster actors’ CCB.

Sustained cluster effectiveness as a consequence of CCB

Studies have examined a variety of outcomes of OCB. As many of the investigated relation-
ships have shown that OCB has positive consequences for organizational performance and
effectiveness (e.g., Aggarwal and Singh 2016; Podsakoff et al. 2000), Organ’s (1988, 4) assump-
tion that OCB “in the aggregate promotes the effective functioning of the organization” seems
to be widely supported. However, no study has examined the performance effects of ICB and
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NCB at the system level; for example, their effects on supply chains or whole networks.
Research has focused on the performance implications for actors in dyadic relationships. For
example, Sammarra and Biggiero (2001) proposed that citizenship behaviors within industrial
districts lead to increased competitiveness between these districts, with competitiveness being
defined as the innovative capacity of firms in the district and the high flexibility and diversity
of actors within the district.

These insights suggest that in the context of a regional cluster, CCB promotes the effective
functioning of the entire cluster and is related to variables that describe the cluster’s sustained
effectiveness. In many cases, regional clusters are funded by regional economic policy programs
that seek to trigger and strengthen positive cluster externalities (Fromhold-Eisebith and Eisebith
2005). As public subsidies for these clusters decrease each year, one of the clusters’ goals is to
establish sustainable and enduring structures that allow the continuance and stability of cluster
activities even after public funding ends (e.g., S€olvell 2008). Therefore, we focus on four out-
comes—willingness to pay for the cluster, continuance intentions, knowledge sharing behavior,
and collaborative behavior—that are closely related to sustained cluster effectiveness and are
influenced by the behavior of cluster actors.

To foster sustained cluster effectiveness, cluster actors should be willing, first and foremost, to
dedicate resources to the cluster over the long term. Such resource dedication can be in monetary
form, indicating actors’ willingness to pay for the cluster (e.g., membership fees, service fees). In
the case of publicly funded clusters, sustained cluster effectiveness depends on the willingness of
cluster actors to replace decreasing public subsidies and preserve cluster structures that stimulate
inter-firm exchange (Gebhardt and Pohlmann 2013). Second, resource dedication can manifest
itself in actors’ intentions to continue their involvement in the cluster. These continuance inten-
tions occur especially when the regional cluster is characterized by a relational macroculture that
facilitates cluster-conducive behaviors such as cluster loyalty (Autry, Skinner, and Lamb 2008;
Bell, Tracey, and Heide 2009).

Third, cluster actors can influence a cluster’s innovation culture (Sammarra and Biggiero
2001). A vibrant innovation culture is considered key to sustained cluster effectiveness, as greater
innovation capacity translates into increased competitiveness, job growth, regional image, and so
on, and has positive effects at all levels—organizational, cluster, and regional (e.g., Eisingerich,
Bell, and Tracey 2010; Lindqvist, Ketels, and S€olvell 2013). To stimulate innovation within the
cluster, cluster actors should be willing to share knowledge, i.e., provide and receive access to
new knowledge, and assimilate it (Eisingerich, Bell, and Tracey 2010; Provan, Fish, and Sydow
2007). These knowledge sharing behaviors are more likely when CCB is high. Fourth, cluster
actors need to collaborate to create an agile, vibrant, and thus sustainable innovation culture (e.g.,
Mueller and Jungwirth 2022). Collective cluster benefits require joint action from cluster actors in
an interactive and collective process (Bell, Tracey, and Heide 2009). Cluster-conducive behaviors
such as helping behavior or relationship management can enhance this collaborative behavior
(Autry, Skinner, and Lamb 2008). Therefore, we propose the following hypotheses.

Hypothesis 3: CCB is positively related to cluster actors’ willingness to pay for the cluster.

Hypothesis 4: CCB is positively related to cluster actors’ continuance intentions.

Hypothesis 5: CCB is positively related to cluster actors’ knowledge sharing behavior.

Hypothesis 6: CCB is positively related to cluster actors’ collaborative behavior.

Figure 1 summarizes the hypotheses and the expected direction (positive or negative) of the
relationships between cluster identification and its influencing factors, CCB, and cluster effective-
ness indicators.
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Research design

Research setting

The hypotheses were tested with data collected from a regional sensor technology cluster in the
German state of Bavaria. This cluster is part of a state-wide cluster initiative that promotes key
technologies in Bavaria. As part of this regional policy initiative, it receives public funding for
services and activities to promote the sensor technology industry in Bavaria. The cluster’s efforts
in this regard have been noticed at the national level, as evidenced by the Innovative Network
accolade and membership in the national go-cluster initiative.

The cluster originated in 2003 with 14 cluster members intending to collaborate over the
long term. Since 2006, a professional cluster-facilitating agency, a network administrative organ-
ization or third party (Provan and Kenis 2008), has been managing the cluster. At the time of
data collection, the cluster-facilitating agency employed 14 cluster facilitators. The cluster mem-
bers are mostly small and medium-sized enterprises, with a few large firms, local universities,
and research institutions. The cluster pursues the goal of promoting cluster members’ competi-
tiveness and market opportunities and preserving the region’s market leadership in the field of
sensor technology. Therefore, the cluster organizes and coordinates activities (e.g., management
workshops, best practice presentations) and services (e.g., training and development, support in
partner search) that stimulate collaboration, cohesion, and a shared identity. To finance these
activities, cluster members pay annual membership fees that, together with public funding,
third-party funds, sponsorship money, and service or conference fees, constitutes the cluster’s
annual budget.

The cluster has a long tradition of cooperation with international partners. For example, it was
part of the European ICT Entrepreneur project that developed a training package to help ICT
students and college graduates enhance their entrepreneurial skills and put their knowledge into
practice. In addition, it has been hosting an annual international summer school since 2016 to
bring together international actors from the sensor technology industry.

Figure 1. Summary of the theoretical model and hypotheses.
Note: Group formation factors and CCB are both modeled as second-order constructs. Group formation factors have the following
five dimensions: similarity, interaction, geographical proximity, perceived benefit, and length. CCB has the following seven
dimensions: helping behavior; tolerance of mistakes; cluster loyalty; cluster compliance; cluster-supporting initiative; cluster par-
ticipation; and relationship management.
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Data collection and sample

We followed a key informant approach, which is perfect when only a limited number of inform-
ants (e.g., boundary spanners) are expected to have complete and specialized knowledge of the
research questions (Kumar, Stern, and Anderson 1993). The surveyed cluster actors were repre-
sentatives of their organizations and assumed the role of boundary spanners between their organ-
izations and the sensor technology cluster. Therefore, they had in-depth knowledge of both the
organization and the cluster. We collected data using a standardized questionnaire.

We were granted access to the cluster member database, which contained the contact details of
all 196 cluster actors. We invited the entire population to participate in our survey, which was
available in both offline (paper) and online (web) forms. The questionnaire was pretested by 15
academics, cluster facilitators, and cluster actors.

After 10weeks and two reminder e-mails, 102 cluster actors completed the questionnaire satis-
factorily, for a response rate of 52%. In our dataset, 55.4% of the respondents represented small
companies (up to 100 employees), 10.9% worked with medium-sized companies (between 100
and 499 employees), and 33.7% represented large companies (500þ employees). The respondents
were between 29 and 80 years old (mean ¼ 47). More than four fifths (80.4%) were men and
more than 90% had a university degree.

We compared the means and distributions of the key metrics for early versus late respondents
to test whether nonresponse bias affected our study (Armstrong and Overton 1977). Additionally,
as we offered two modes for completing the survey (postal and web), there could be channel bias.
Therefore, we compared the means of the variables in the paper-based and web-based responses.
As the differences between the two sets of respondents and the two response modes were not sig-
nificantly different from zero (p> 0.10) on any of the variables, we are confident that there was
neither nonresponse bias nor channel bias in our data.

Measures

Appendix A provides an overview of all of the variables and associated items. Unless otherwise
indicated, all of the items used a Likert-type scale ranging from 1 (strongly agree) to 7 (strongly
disagree).

We predominantly used validated measures from an (inter-)organizational research context
and adapted them linguistically to the cluster context. As the questionnaire was distributed in
Germany, we translated the items from English into German, following the translation and back-
translation procedures outlined by Brislin (1986).

We measured the antecedents of cluster identification using six latent variables. Perceived clus-
ter distinctiveness and perceived cluster prestige were captured by a four- and three-item scale,
respectively, based on Staber (2010; adapted from Jones and Volpe (2011) and Mael and Ashforth
(1992)). The concept of out-group salience was operationalized using three scales (e.g., Mael and
Ashforth 1992). First, as visible affiliation with the cluster heightens self-awareness of the connec-
tion with the cluster, we developed three dichotomous items based on Dukerich, Golden, and
Shortell (2002) to capture a cluster actor’s visible affiliation with the cluster. Out-group salience
was further described by a three-item scale measuring perceived intra-cluster competition
(Bengtsson and S€olvell 2004; Mael and Ashforth 1992). Last, the information on whether cluster
actors engaged with other clusters was used to collect bivariate information on perceived inter-
cluster competition, another indicator of out-group salience.

As the basis for self-categorization mechanisms, group formation factors, the last antecedent of
cluster identification, were modeled as a five-dimensional second-order construct. We measured
the first dimension similarity using four items adapted from the perceived fit scale and shared
value scale of Cable and DeRue (2002) and Cheng, Yeh, and Tu (2008), respectively. The second
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dimension interaction was captured by four items that reflect the frequency of interaction
between cluster actors (Eisingerich, Bell, and Tracey 2010; Staber 2010) and one item that indi-
cates the average frequency of contact (Ibarra 1995; Rouzies 2011). Geographical proximity, the
third dimension, was measured by the organization’s distance (time taken for a drive in minutes)
from the cluster-facilitating agency, where most of the cluster activities take place. The fourth
dimension, the perceived benefit of cluster affiliation, was captured by three items based on
Rouzies (2011) and Felzensztein, Brodt, and Gimmon (2014). The last dimension, length of cluster
affiliation, was captured by two items.

We captured cluster identification using a six-item scale based on Mael and Ashforth (1992).
Following Van Dick et al. (2006), Staber (2010), and Sluss et al. (2012), who used the items in
different contexts, such as organizations, clusters, and associations, we adapted the items
linguistically.

We operationalized CCB as a multi-dimensional second-order construct (e.g., Organ,
Podsakoff, and MacKenzie 2006; Podsakoff et al. 2014). The items of the CCB dimensions were
based on scales from the ICB or NCB literature and were adapted linguistically to the cluster con-
text. Specifically, we used multi-item scales following Skinner, Autry, and Lamb (2009) and Braun
(2013) to measure helping behavior, tolerance, cluster loyalty, cluster compliance, cluster-supporting
initiative, and relationship management dimensions. Cluster participation was measured by a
three-item scale inspired by the civic virtue construct (Podsakoff et al. 1990).

Sustained cluster effectiveness was measured by four constructs. The cluster actors’ willingness
to pay for the cluster was captured by two items that reveal the organizations’ willingness to give
monetary support to the cluster and its activities. We assessed continuance intentions using two
items from the continuance commitment scale of Allen and Meyer (1990) that measure a cluster
actor’s attachment to and involvement in the cluster. Knowledge sharing behavior among cluster
actors was captured using six items based on De Vries, van den Hooff, and de Ridder (2006) and
Cheng, Yeh, and Tu (2008). Following Felzensztein, Brodt, and Gimmon (2014), we asked the
cluster actors about their organizations’ collaborative behavior. In addition, a dichotomous item
captured whether the cluster actor had cooperated with another cluster actor in the previous
3 years.

For control variables, we integrated firm size, firm age, and its current state of business. We
also asked the cluster actors to rate their identification with their organization to control for bias
caused by overly strong group identification.

Methods and results

Methods

We used SmartPLS software for partial least squares structural equation modeling (PLS-SEM)
(Ringle, Wende, and Becker 2015) to test the hypothesized relationships. We chose this method
because it aligned with our research goal of advancing social identity theory and OCB in the clus-
ter context. Moreover, PLS-SEM accommodates high model complexities with many latent con-
structs and small sample sizes and yields precise estimates of factor scores even if some data
requirements, which must be fulfilled in other estimation methods, are not met (Hair et al. 2017).

Measurement model evaluation

The exploratory factor analysis of all items replicated the intended factor structure clearly. Each
item loaded on its intended factor and all factors had eigenvalues greater than 1. The resulting
measurement model consisted of 12 reflective latent variables. Two of them, group formation
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factors and CCB, were second-order constructs, specified using a repeated indicators approach
(Hair et al. 2017) and operationalized by an additional five and seven first-order factors,
respectively.

The loading of each item on its intended construct was significant (p< 0.05) and most factor
loadings were above the suggested threshold of 0.7. We retained all items with factor loadings
below 0.7, as they demonstrated content validity. The values for composite reliability ranged from
0.84 to 0.95, showing that all of the multi-item constructs had satisfactory construct validity
(Bagozzi and Yi 1988; Hair et al. 2017). The average variance extracted values for each construct
was above 0.5, which demonstrated convergent validity (Appendix A shows all exact values). The
analyses of the cross-loadings and Fornell and Larcker’s criterion (Appendix B) demonstrated dis-
criminant validity. The second-order constructs were assessed indirectly by analyzing the assigned
first-order constructs and related items (Hair et al. 2017).

Structural model evaluation

Figure 2 shows the results of the PLS-SEM estimation, including path coefficients and t-values.
The R2 values ranged from 0.14 to 0.54 for the endogenous constructs cluster identification, CCB,
willingness to pay, continuance intentions, knowledge sharing, and collaborative behavior. The posi-
tive values of Stone-Geisser’s Q2 ranging from 0.09 to 0.37 demonstrated the predictive relevance
of the model. The variance inflation factors were well below 5 for the measurement and structural
models, suggesting that there was no multicollinearity in our study. We applied a nonparametric
bootstrap procedure with a bootstrap sample of N¼ 5,000 to estimate standard errors and test
the statistical significance of the structural paths.

Regarding the antecedents of cluster identification, the constructs of perceived cluster distinct-
iveness, visible affiliation with the cluster, and group formation factors were positively and signifi-
cantly related to cluster identification but cluster prestige and intra- and inter-cluster competition

Figure 2. Structural model evaluation: path coefficients (t-values) and R2-values.
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were not. These results supported Hypotheses 1a, 1c, and 1f, but not Hypotheses 1b, 1d, and 1e.
Furthermore, the results showed a positive and significant effect of cluster identification on CCB,
which supported Hypothesis 2. Last, CCB had a positive and significant effect on cluster actors’
willingness to pay, continuance intentions, knowledge sharing behavior, and collaborative behavior.
Therefore, Hypotheses 3–6 were also supported. Table 1 summarizes our predictions and results.

Robustness checks

We performed several robustness checks to ensure the validity and reliability of our results. First,
as the data were collected from a one-time survey of cluster actors, there could be common
method bias. We tried to eliminate potential sources of common method bias ex ante by formu-
lating our questionnaire items carefully, randomizing them in the survey, and guaranteeing full
anonymity to the respondents (Podsakoff et al. 2003). We also used an extensive pretest to ensure
that the cluster actors were able to answer the questions (Kumar, Stern, and Anderson 1993). In
addition, we ran Harman’s single-factor test (Harman 1976) and found that the variables entered
into the analysis did not form a single factor with an eigenvalue greater than 1, and the variance
did not come solely from the first factor.

Furthermore, we repeated the measurement of one of our key constructs, cluster identification,
at a later point in time (t2) to demonstrate the temporal stability of the self-reports collected at t1
and show the reliability of our instrument (Bagozzi and Yi 1988; Podsakoff et al. 2003). For this
purpose, we administered a short survey to the t1-respondents 11months after the first survey
and asked them to reassess the six cluster identification items. As some of the original respond-
ents had left the organizations or changed positions within the organizations, the second survey
pool included only 87 of the 102 t1-respondents. More than half of them (n¼ 46) completed the
survey. Each of the cluster identification items in the t1 sample correlated positively and signifi-
cantly with the corresponding item in the t2 sample, with test-retest reliability coefficients ranging
from 0.52 to 0.65 (p< 0.01). Given the relatively long time between t1 and t2, these coefficients
were acceptable and showed that our instrument was reliable. Overall, these results suggested that
our findings were not driven predominantly by common method bias, although its effects could
not be fully ruled out.

Furthermore, we used cluster documents to externally validate the cluster actors’ willingness to
pay. In 95% of the cases, the respondents accurately reported their organization’s willingness to
pay, which confirmed the validity of our data.

In addition, following the recommendations of the OCB literature (e.g., Podsakoff et al. 2000;
Van Dick et al. 2006), we validated the self-reported CCB data with the CCB data obtained from
external sources. In an organizational context, these external sources are peers or supervisors. For
this study, we asked cluster facilitators to rate three of the CCB dimensions (cluster-supporting
initiative, cluster compliance, and cluster participation). The results showed that the external

Table 1. Summary of the predictions and results.

Hypothesis Path Predicted sign Result

H1a Cluster distinctiveness ! Cluster identification 1 �
H1b Cluster prestige ! Cluster identification 1 ✕
H1c Visible affiliation ! Cluster identification 1 �
H1d Intra-cluster competition ! Cluster identification - ✕
H1e Inter-cluster competition ! Cluster identification 1 ✕
H1f Group formation factors ! Cluster identification 1 �
H2 Cluster identification ! CCB 1 �
H3 CCB ! Willingness to pay 1 �
H4 CCB ! Continuance intentions 1 �
H5 CCB ! Knowledge sharing 1 �
H6 CCB ! Collaborative behavior 1 �
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ratings and self-reports correlated positively and significantly (cluster-supporting initiative:
r¼ 0.66, p< 0.01, cluster compliance: r¼ 0.52, p< 0.01, cluster participation: r¼ 0.74, p< 0.01),
making us confident that our CCB construct was valid.

Discussion

This study investigated what holds a regional cluster together. As regional clusters do not have
governance mechanisms to stimulate behaviors that benefit the entire cluster, a study of the
socio-psychological mechanisms that bind cluster actors together and induce citizenship behaviors
could produce useful insights. We posited that cluster actors’ identification with regional clusters
is influenced by perceived cluster distinctiveness, perceived cluster prestige, out-group salience
(visible cluster affiliation, inter-, and intra-cluster competition), and group formation factors.
Furthermore, the theory of citizenship behavior suggests that cluster identification positively
influences a cluster actor’s citizenship behavior. In addition, following studies on the outcomes of
citizenship behavior (e.g., Aggarwal and Singh 2016; Podsakoff et al. 2000), we assumed a positive
relationship between CCB and the different factors of sustained cluster effectiveness—cluster
actors’ willingness to pay for cluster activities and services, continuance intentions, knowledge
sharing, and collaborative behavior. These hypotheses were tested using survey data from 102
cluster actors in a sensor technology cluster in Germany.

Our findings confirmed some of our hypotheses. First, regarding the antecedents of cluster
identification, the results emphasized the importance of perceived cluster distinctiveness. Cluster
actors perceive the cluster, its services and activities, its norms and values, its communication and
collaboration structures, and other ascribed characteristics as distinct from that of other regional
clusters. We also found that a visible affiliation with the cluster had a positive influence on cluster
identification, which is in line with the findings of previous studies highlighting the role of visible
cluster branding activities in the formation of a cluster identity (Mauroner and Zorn 2017).
Visible affiliation reflects the cluster actor’s sense of belonging to the cluster and contributes to
the definition of in- and out-groups (e.g., Anand, Joshi, and O’Leary-Kelly 2013). The more vis-
ible the affiliation, the more the cluster actors are aware of their in-group’s boundaries and the
more they identify with the cluster. Similar to other (inter)organizational contexts, group forma-
tion factors were found to have a positive and significant impact on cluster identification.
Compared with other antecedents proposed by social identity theory and tested in our study,
group formation processes had the largest effect (f2 ¼ 0.19) on cluster identification. This finding
supports the relevance of associated group formation mechanisms that facilitate and strengthen
self-categorization (Hogg and Turner 1985; Turner 1984).

Surprisingly, however, some of the constructs previously identified as antecedents of identifica-
tion with a group did not have a significant influence on identification in the cluster context.
Contrary to our expectations, perceived prestige was not found to be a significant antecedent of
cluster identification. One explanation for this result might be that cluster actors rarely consider
the relative prestige, reputation, or status of other clusters due to the industry focus of regional
clusters, as most of them operate in different industries. Unlike in organizational contexts (Mael
and Ashforth 1992), cluster actors do not consider the prestige of the cluster as an integral part
of their self-concept and therefore it does not enhance their self-confidence as a member of a spe-
cific cluster (in-group). In addition, the founders of public cluster initiatives do not encourage
“aggressive” marketing that specifically highlights cluster prestige because they fear the negative
spillover effects of competition between clusters that are part of the same initiative. Therefore, the
relative prestige of clusters is rarely discussed or perceived by cluster actors.

These reflections also emphasize that competition between regional clusters is rather weak and
is not considered relevant in defining the boundaries of the in-group. This explains why the rela-
tionship between inter-cluster competition and cluster identification was not significant in our
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study. Although competition between comparable groups and the increased salience of out-groups
make individuals more aware of their in-group in an organizational context (Ashforth and Mael
1989; Peteraf and Shanley 1997), this mechanism does not seem to hold in the cluster context.

Furthermore, we did not find that intra-cluster competition, another variable related to out-
group salience, had a negative effect on cluster identification. One possible reason for this is that
the definition of regional clusters (Porter 1998, 2000) explicitly allows, or even requires, direct
competitors to be part of the same cluster. Such intra-cluster competition fosters innovation and
learning dynamics within the cluster, resulting in a vibrant innovation culture. Hence, while clus-
ter actors might be in fierce competition with each other, they still see themselves as belonging to
the regional cluster (in-group) sharing a collective identity (Aversa, Furnari, and Jenkins 2022;
Howard-Grenville, Metzger, and Meyer 2013). As cluster actors are assumed to be well aware of
the competition within the cluster ex ante, intra-cluster competition does not reduce the cohesion
within the cluster and does not weaken the actors’ identification with the cluster.

In line with our expectations, we found a strong positive effect (f2 ¼ 0.50) of cluster identifica-
tion on CCB. If cluster actors identify strongly with a cluster, they are more willing to exhibit
voluntary and discretionary behavior, such as helping behavior and tolerance. Such citizenship
behavior benefits the cluster as a whole, which is why we coined the term CCB. This result high-
lights the relevance of studying identification and citizenship behavior in the context of regional
clusters and thus directs the attention of future cluster research to these socio-psychological
processes.

Last, we also found positive and significant relationships between cluster actors’ citizenship
behavior and their willingness to contribute to sustained cluster effectiveness in terms of willing-
ness to pay for cluster activities and services, their continuance intentions, knowledge sharing,
and collaborative behavior. The effect sizes (f2) of these relationships ranged from 0.16 to 1.20,
supporting the importance of these behaviors for sustained cluster effectiveness. Thus, CCB pro-
motes the effective functioning of regional clusters, as OCB research has suggested (Organ 1988).
These findings could provide the socio-psychological foundations for an important strand of the
cluster literature that focuses on the dynamics of knowledge transfer and the processes of know-
ledge creation and learning as key advantages of regional clustering (e.g., Eisingerich, Bell, and
Tracey 2010; Tallman et al. 2004). Our results add to this literature by proposing that if cluster
actors identify more strongly with the cluster, they are more willing to show behaviors that bene-
fit the cluster as a whole and engage in knowledge co-creation, for example, which facilitates the
transfer of tacit knowledge and intangible resources and produces greater innovation.

Implications

Our study has the following implications. First, our findings provide a first answer to the call for
research on the microfoundations of the formation of a collective cluster identity (Aversa,
Furnari, and Jenkins 2022). While we already have knowledge on the consequences of a shared
cluster macroculture (Bell, Tracey, and Heide 2009) and the emotional microfoundations (Aversa,
Furnari, and Jenkins 2022) for cluster organization and cluster genesis, respectively, our study
highlights the socio-psychological processes that promote long-term cohesion at the cluster level.
In particular, we use social identity theory and the literature on organizational citizenship behav-
ior to introduce and define the concepts of cluster identification and CCB. An important finding
of our study is that not all antecedents of identification that are important in organizational con-
texts (Ashforth and Mael 1989; Mael and Ashforth 1992) are key antecedents of cluster actors’
identification with a cluster. This is mainly due to the peculiarities of the interorganizational clus-
ter context, which by definition promotes competition within the regional cluster (in-group) but
neglects competition with other regional clusters (out-group). We hope that these findings will
stimulate research to further explore these new concepts.
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Second, the literature on cluster (or network) governance (e.g., Cassanego et al. 2019; Provan
and Kenis 2008) could build on our study and investigate cluster actors’ citizenship behavior as
an aggregate phenomenon at the cluster level (e.g., using a CCB index) rather than as behaviors
of individual actors. Strong CCB at the cluster level could create social pressure on cluster actors
to behave as good cluster citizens. Consequently, cluster actors may be guided by the norm of
reciprocity and repay other actors’ citizenship behavior, or comply with established CCB routines.
From this perspective, CCB (and cluster identification) could serve as informal governance mech-
anisms for managing a cluster. Therefore, our study moves the ongoing discussion of intentional
governance of interorganizational networks (Dagnino, Levanti, and Mocciaro Li Destri 2016) for-
ward by showing that in the absence of formal governance mechanisms, socio-psychological proc-
esses, such as cluster identification and CCB, can serve as informal governance mechanisms and
guide cluster actors’ behavior. So far, our knowledge of informal governance mechanisms is lim-
ited to a few studies on reciprocity as an exchange mechanism in networks and a few studies of
guanxi, which have highlighted the role of emotional attachment and collective benefits in net-
works (e.g., Cassanego et al. 2019; Yang and Wang 2011).

Moreover, our findings on the antecedents of cluster actors’ identification with regional clus-
ters have highlighted the issue of cluster boundaries. Our results for out-group salience suggest
that the boundaries between in- and out-groups for clusters are drawn using mechanisms differ-
ent from those used in other (inter)organizational settings. This finding is in line with the general
discussion of the challenges of defining cluster boundaries (e.g., Martin and Sunley 2003).
Although cluster boundaries seemed to be clearly defined in our sample, the literature on clusters
needs to look at how to clearly delineate cluster boundaries (Provan, Fish, and Sydow 2007),
which becomes even more difficult when cluster actors are not listed in a formal cluster roster.
This study emphasized self-categorization (Hogg and Turner 1985; Turner 1984) as a relevant
mechanism for cluster actors’ identification with the cluster as an in-group. This mechanism is
supported by signs or symbols that convey the brand and identity of the cluster, as Mauroner
and Zorn (2017) suggested. The question of cluster boundaries requires further research on
socio-psychological phenomena, such as identification and citizenship behavior.

Our results also have implications for industry practitioners. Cluster actors should be made
aware of the positive influence of their citizenship behavior on sustained cluster effectiveness.
Cluster actors’ organizations directly benefit from a stable and sustainable cluster through positive
cluster externalities, such as knowledge spillovers and, by implication, from the positive effects of
their citizenship behavior. For this purpose, as suggested by Skinner, Autry, and Lamb (2009),
the concept of CCB could be integrated into training programs for boundary spanning personnel
who can leverage these behaviors for their own benefit. Along these lines, further research could
shed light on the relevant antecedents of CCB beyond cluster identification. For example, testing
the influence of organizational antecedents (e.g., organizational culture) or network-level antece-
dents (e.g., network legitimacy), which were identified by Provan, Sydow, and Podsakoff (2017),
on CCB could help practitioners stimulate behaviors that benefit the cluster as a whole.

Moreover, understanding the mechanisms behind cluster identification, CCB, and cluster
effectiveness would help cluster facilitators and policymakers design effective and sustainable
public cluster initiatives. For example, cluster facilitators might use our results to develop meas-
ures that increase cluster actors’ identification with the cluster. They should regularly highlight
the cluster’s unique characteristics (e.g., in cluster newsletters) to make cluster actors aware of
the cluster’s distinctiveness, even if they are not familiar with other clusters as a reference
group. In addition, they should create signs and symbols that make the cluster actors’ affiliation
with the cluster more visible. Specifically, they should develop a cluster brand (Mauroner and
Zorn 2017) and choose an adequate and visible legal identity (e.g., registered association).
Furthermore, cluster facilitators and policymakers could aim to attract as many competitors as
possible to a regional cluster, as intra-cluster competition does not seem to weaken cluster
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actors’ identification with the cluster but has a positive impact on innovation within the cluster.
Further research could add to our results by analyzing the role of cluster governance institu-
tions, such as cluster-facilitating agencies (Hurmelinna-Laukkanen, M€oller, and N€atti 2022), in
the process of identity construction and identification. For example, future studies could
explore whether certain types of cluster governance institutions (Provan and Kenis 2008;
Mueller 2021) can be catalysts of identification processes.

Limitations and future research directions

This study has the following limitations that offer fruitful avenues for future research. First, we
used a static perspective to study cluster identification, which did not include considerations and
insights from cluster lifecycle models (Menzel and Fornahl 2010). If a dynamic perspective is
used and the maturity of clusters is included, then different antecedents of cluster identification
might become relevant at different stages of cluster development (e.g., cluster formation vs. clus-
ter transformation) (Eisenbeiss 2004). A dynamic approach could also allow for CCB, a conse-
quence of cluster identification in the early stage of cluster development, to become an
antecedent of cluster identification in the next development cycle, unfolding a feedback loop as
suggested by Ashforth and Mael (1989) and Provan, Sydow, and Podsakoff (2017). Future studies
could investigate this dynamic perspective.

Second, the use of self-reported data may have introduced common method bias (Podsakoff
et al. 2003). We undertook several additional steps to reduce that risk (e.g., repeated measurement
of the cluster identification construct and test-retest reliability analysis, external validation of
CCB and willingness to pay). These efforts give us confidence that the results of this study were
not driven primarily by common method bias. Nevertheless, it would be useful to retest our
hypotheses with a panel dataset, for example.

Finally, the results were based on a survey of cluster actors in a single cluster (a sensor tech-
nology cluster). This third-party governed cluster is a mature cluster that has been financed by a
top-down cluster initiative for more than 15 years, along with membership fees, service fees, and
third-party funding. The cluster has already undergone some transformation (e.g., technological
focus, internationalization strategy, cross-clustering) and built vertical, horizontal, lateral, institu-
tional, and external relationships. One could argue that our findings are not generalizable due to
the specificities of this sensor technology cluster. However, we believe that our results are valuable
for other clusters in other regions, as the sensor technology cluster can be considered a typical
example of a top-down cluster in terms of governance, financing, structure, and initiatives. This
is at least true for clusters within the European Union, as they often face similar challenges,
which are rooted in the funding guidelines of the EU regional policy programs (e.g., smart spe-
cialization strategies) or in national or regional cluster subsidy programs (Balland et al. 2019;
Borr�as and Tsagdis 2008). It would be interesting to investigate whether the results would be dif-
ferent when studying structurally different clusters, such as bottom-up clusters, and if so, to what
extent.

Conclusion

Scholars seem to be well informed about regional clusters. They are aware of positive cluster
externalities, how organizations benefit from innovativeness and competitiveness, and the rele-
vance of clusters in regional economic policies. However, there is limited knowledge of the actual
socio-psychological mechanisms that hold regional clusters together. This study applied the main
propositions of social identity theory and research on OCB in the context of a regional cluster,
thereby advancing knowledge of identification processes and citizenship behavior in clusters and
their antecedents and outcomes. The results showed that not all antecedents of identification that
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are important in organizational contexts are key antecedents of cluster actors’ identification with
a cluster. Cluster distinctiveness, visible cluster affiliation, and group formation factors were rele-
vant but cluster prestige and inter- and intra-cluster competition were not. The results also
emphasized the importance of cluster actors’ identification with the cluster in terms of their will-
ingness to exhibit CCB and the importance of these behaviors as predictors of sustained cluster
effectiveness.
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Appendix A. Measurement items, constructs, validity and reliability

Latent variables and items Loading Mean SD

Cluster distinctiveness (composite reliability ¼ 0.94, AVE ¼ 0.80)
The cluster has unique characteristics that contrast strongly with other clusters. 0.882 2.71 1.28
When I think about the cluster, the availability of services and offerings seems unique from

other clusters.
0.879 3.04 1.30

The cluster’s activities, projects, events, and conferences are unique compared to those
available at other clusters.

0.907 3.12 1.31

The cluster is unique compared to other clusters. 0.910 3.01 1.47
Cluster prestige (composite reliability ¼ 0.92, AVE ¼ 0.79)
People in my environment think highly of the cluster. 0.913 3.00 1.12
This cluster is considered one of the best clusters. 0.837 2.86 1.31
The cluster has a good reputation in my environment. 0.917 2.57 1.13
Visible affiliation: (index was built based on bivariate categories)
1. Do you or someone in your organization occupy an official post in the cluster (e.g., in

the management or advisory board)?
2. Do you mention the affiliation with the cluster on your website?
3. Is your organization mentioned as a cluster actor on the cluster’s website?

1.000

Inter-cluster competition (single item with bivariate category)
Is your organization an active member in other clusters? 1.000
Intra-cluster competition (Recoded; composite reliability ¼ 0.85, AVE ¼ 0.66)
The competition in the cluster is intense. 0.767 3.33 1.40
Cluster actors do compete with each other. 0.975 3.47 1.50
Cluster actors find it painful when others are getting ahead. 0.664 2.63 1.40
Similarity (composite reliability ¼ 0.93, AVE ¼ 0.78)
The things that my organization values are very similar to the things that the cluster values. 0.857 2.51 0.95
The values of my organization match the cluster’s values and culture. 0.930 2.47 0.99
My organization’s values and culture provide a good fit with the things that are valued in

the cluster.
0.939 2.47 0.94

The goals of my organization match the goals of the cluster. 0.798 2.73 1.16
Interaction (composite reliability ¼ 0.94, AVE ¼ 0.76)
I frequently meet with other cluster actors to share resources and exchange new ideas. 0.887 3.81 1.63
I am in close contacts with other cluster actors. 0.927 4.09 1.69
I frequently meet with other cluster actors for informal social activities such as going out for

dinner.
0.810 5.07 1.74

I regularly exchange views with other cluster actors. 0.903 4.27 1.77
On average, I talk to other cluster actors (1) weekly or more often, (2) monthly, (3) a few

times per year, (4) once a year or less often.
0.820 2.37 0.99

Geographical proximity (single item; categories were built based on answers)
How far is your organization located from the cluster-facilitating agency (in car drive

minutes)?
1.000

Perceived benefit (composite reliability ¼ 0.91, AVE ¼ 0.77)
The cluster provides us the opportunity to realize our aspirations. 0.890 2.76 1.20
The cluster provides us the opportunity to make progress. 0.907 2.50 1.11
In my opinion, being affiliated with the cluster comes along with several benefits. 0.841 1.95 1.03
Length (categories (1–11) were built based on answers; composite reliability ¼ 0.88, AVE

¼ 0.79)
For how long have you personally been the boundary spanner between your organization

and the cluster? (in months/years)
0.797 7.31 3.10

For how long has your organization been a member of the cluster? (in months/years) 0.973 6.29 3.49
Cluster identification (composite reliability ¼ 0.90, AVE ¼ 0.61)
I am very interested in what others think about the cluster. 0.702 2.62 1.36
When I talk about the cluster, I usually say “we” rather than “they.” 0.797 3.43 1.87
The cluster’s successes feel like our own successes. 0.862 3.62 1.63
When someone praises the cluster, it feels like a personal compliment. 0.850 3.91 1.68
If a story in the media criticized the cluster, I would feel embarrassed. 0.705 3.38 1.66
When someone criticizes the cluster, it feels like a personal insult. 0.765 4.71 1.64
Helping behavior (composite reliability ¼ 0.86, AVE ¼ 0.60)
We go out of our way to help other cluster actors with business related issues if we sense

that they are in need.
0.812 2.71 1.53

I intervene and try to mediate when conflicts in the cluster occur. 0.700 4.15 1.76
We provide assistance to other cluster actors if they ever have a problem in an area where

we have expertise.
0.792 2.22 1.34
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Continued.

Latent variables and items Loading Mean SD

We sometimes volunteer our resources in order to lighten other cluster actors’ workload. 0.792 4.11 1.90
Tolerance (composite reliability ¼ 0.84, AVE ¼ 0.72)
When another cluster actor is unable to fulfill certain responsibilities, we try to be

understanding.
0.846 2.46 1.03

We accept the inevitable mistakes that other cluster actors sometimes make without
complaining.

0.855 2.61 1.19

Cluster loyalty (composite reliability ¼ 0.88, AVE ¼ 0.66)
I promote the cluster to others. 0.819 2.34 1.37
When someone criticizes the cluster, I defend it. 0.748 2.61 1.29
I speak in positive terms about the cluster if someone asks for it. 0.829 1.80 0.88
We feel allegiance to the cluster. 0.841 2.97 1.51
Cluster compliance (composite reliability ¼ 0.88, AVE ¼ 0.70)
We show respect for the cluster’s business policies and try to abide by them ourselves. 0.800 2.35 1.20
When dealing with other cluster actors, we comply with expected standards of social

behavior.
0.897 2.53 1.28

We attempt to meet or exceed any expectations that other cluster actors have from us. 0.812 2.57 1.40
Cluster-supporting initiative (composite reliability ¼ 0.91, AVE ¼ 0.71)
I make innovative proposals to improve the work within the cluster. 0.899 3.75 1.80
I contribute ideas and proposals to the cluster even if it is not required explicitly. 0.857 3.58 1.81
I keep myself informed about the developments in the cluster. 0.791 2.53 1.23
I point out chances and opportunities that could emerge in/for the cluster. 0.818 3.18 1.70
Cluster participation (composite reliability ¼ 0.87, AVE ¼ 0.70)
I regularly and actively participate in the meetings and events organized by the cluster. 0.923 3.30 1.72
I regularly attend meetings and events organized by the cluster. 0.889 3.04 1.66
I read and keep up with the cluster’s publications, invitations, reports, etc. 0.668 1.98 0.99
Relationship management (composite reliability ¼ 0.93, AVE ¼ 0.81)
I maintain contact with other cluster actors even though currently we do not collaborate. 0.885 3.51 1.49
I spend time on maintaining the connection within the cluster 0.922 3.76 1.62
I am in permanent contact with other cluster actors. 0.899 3.65 1.77
Willingness to pay (composite reliability ¼ 0.85, AVE ¼ 0.74)
My organization spends money for the cluster, such as fees for consulting or project

management services required by the cluster-facilitating agency.
0.884 5.36 2.69

My organization spends money for the cluster, such as fees for recruiting services,
conferences, training, etc.

0.836 4.64 2.95

Continuance intentions (composite reliability ¼ 0.91, AVE ¼ 0.83)
We intend to stay a member of the cluster in the longer term. 0.936 1.84 1.29
We do not think about canceling our membership and collaboration with the cluster. 0.887 2.17 1.66
Knowledge sharing (composite reliability ¼ 0.94, AVE ¼ 0.73)
When I’ve learned something new, I tell other people in the cluster about it. 0.876 3.85 1.65
I share the information I have with other cluster actors. 0.924 3.48 1.56
If I need specific knowledge, I ask cluster actors. 0.808 3.31 1.68
I also share my “know-where” and “know-whom” with other cluster actors. 0.874 3.40 1.54
I exchange knowledge related to new business opportunities (e.g., new technologies,

products) with other cluster actors.
0.832 3.68 1.65

I exchange knowledge related to product and/or process improvements with other cluster
actors.

0.813 3.83 1.70

Collaborative behavior: (index was built based on bivariate categories)
1. Did you cooperate in any form with another cluster actor during the last three years?
2. Please describe your organization’s current collaborative behavior through selecting one

of the following options:
� My organization has already developed some collaboration projects with cluster

actors.
� My organization expects to engage in some collaboration projects with cluster

actors in the near future.
� My organization has collaborated in the past with cluster actors, but currently does

not participate in any collaboration project
� My organization has no intention of developing a collaborative project with cluster

actors.
� My organization does not collaborate with cluster actors and has never thought

about it.

1.000

Note: Participants evaluated each item using a 7-point Likert scale (1¼ strongly agree and 7¼ strongly disagree) if not other-
wise indicated.
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