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Chapter 1
Introduction

INTRODUCTION

Despite advances in technology enabling faster, cheaper, more effective communication
and transportation over long distances, economic activity continues to be spatially
concentrated (Florida, 2005). There is no better example of this than Silicon Valley in
California, which headquarters many of the world’s most renown and profitable
companies, from Apple, and Facebook, to Google (Alphabet), and has an economic
output that outweighs that of Finland (The Guardian, 2019). Interest in such economic
hotspots has markedly increased in the thirty years since Porter’s (1990a, 1990b) seminal
study The Competitive Advantage of Nations in which he conceptualizes them as clusters.
An extensive scholarship has developed as a result of his work (Lazzeretti et al., 2014),
establishing these “geographic concentrations of interconnected companies and
institutions in a particular field” as an important determinant of organizational, regional,
and national competitiveness (Porter, 1998a, p. 78). Moreover, the eye-catching success of
not just Silicon Valley, but also clusters such as Silicon Roundabout, and Aerospace Valley
has led to many policy makers and businesses trying to emulate it. There are now over
a thousand organizations dedicated to cluster-building in the European Union alone,
spanning industries from agriculture to aerospace (European Cluster Collaboration Platform,
2019; Ooms et al., 2015). These initiatives attract billions of euros in government subsidies
(Brakman and van Marrewijk, 2013). However, in many cases they do not live up to
expectations, with many so-called ‘Silicon Somewheres’ failing (Giest, 2017; Hospers et al.,
2009). It has repeatedly been suggested that the reason for these mixed results is the
pursuit of cluster initiatives and policies outpacing the understanding of what makes
clusters and their members successful (Martin and Sunley, 2003; Wolman and Hincapie,
2014). Worryingly, the cluster discourse is characterized by seemingly contradictory
theories and empirical findings (Frenken et al., 2015).
This dissertation aims to provide a first step towards a new approach to clusters that
promises to solve many of the long-standing disagreements. By doing so it also contributes
to improved cluster management and policy, moving them away from ‘copy-pasting’
ideal models characterizing clusters like Silicon Valley and towards a more differentiated,
context-specific approach (Duranton, 2011; Ooms et al., 2015; Tödtling and Trippl, 2005).
At the heart of the dissertation is a revaluation of the cluster concept that re-emphasizes
the three dimensions at the core of Porter’s (1998a) definition: geography, networks,
and institutions. It is suggested that clusters can more fully be understood through a
configurational lens that emphasizes the complementarity of these dimensions, and
allows for multiple configurations of cluster conditions to lead to an outcome (Ragin, 1987,
2000, 2008). Moreover, between these configurations, conditions could have different
effects and degrees of importance (Schneider and Wagemann, 2012). Before exploring
this application of configurational theory, I briefly present the history of the cluster concept
along the lines of its three dimensions. This section culminates in a synopsis of the issues
that a configurational approach can help solve, the dissertation’s broader intended
contributions, and an outline of the dissertation.
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1.1 Background
1.1.1 Geography
Although Porter’s (1990b, 1990a, 1998a, 2000) cluster concept is not the only theoretical
approach stressing that geographic concentration causes positive externalities that allow
for growth and matters such as increased innovation, his is the most influential and widely
used (Lazzeretti et al., 2014; Martin and Sunley, 2003; Moulaert and Sekia, 2003). The cluster
concept’s roots lie in classical economic works (Hervas-Oliver et al., 2015). In his 1776
magnum opus The Wealth of Nations, Adam Smith already remarked that cities enhance
efficiency by allowing for an increased division of labor (McCann and Folta, 2008).
Furthermore, between the 1820s and 1930s, theorists such as Von Thünen, Weber, and
Christaller established the German school of location theory (Cruz and Teixeira, 2010).
They investigated organizational (co-)location by studying the importance and determinants
of transportation costs, agglomeration diseconomies including congestion and rising
land prices, and competitive pressures (Capello, 2014). Work by Hotelling, Hoover, and
other scholars during the 1920s and the following decades further developed the role of
market areas and competition in locational decisions (Snickars, 2014).
Despite these foundational works still frequently being referenced, their importance
to the cluster literature pales in comparison to Marshall’s 1890 Principles of Economics
(Lazzeretti et al., 2014). In this book, Marshall theorizes that organizations experience
external benefits when co-located with many other organizations in the same economic
activity (Marshall, 1920; Martin and Sunley, 2003). This geographic localization leads to the
creation of a shared pool of skilled labor, and supporting and related economic activities
(Martin and Sunley, 2003). This also enables organizations to benefit from local knowledge
spillovers, and to specialize their operations (Van Oort, 2015).
In the cluster literature, these Marshallian localization externalities are contrasted with
those created through urbanization – a distinction first made by Ohlin in his 1933 study on
Interregional and International Trade (McDonald and McMillen, 2011). The latter construct
was further developed in the work of Jacobs (1969). She stresses that economic growth is
not only the consequence of efficiency, as had been previously emphasized by Adam
Smith (Mellander and Florida, 2014). Although urbanized environments such as cities
decrease transaction costs by offering well-developed infrastructures, and a wealth of
services, Jacobs argues that innovation is the principal determinant of growth (Glaeser et
al., 1992). Thereby her work connects to that of another classical scholar, namely
Schumpeter’s 1912 Theory of Economic Development (Frenken et al., 2007). Schumpeter’s
thesis is that innovation results from combining pre-existing knowledge in new ways, i.e.
that innovation is recombinant (Keijl et al., 2016). Cities are especially fertile locations for
recombination as they endow their organizations with access to diverse knowledge
spillovers, e.g. through chance meetings between the employees of very different
organizations (Bathelt et al., 2004).
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1.1.2 Networks
The second important feature of Porter’s (1998a, p. 78) cluster definition is its attentiveness
to interconnectedness, which researchers are increasingly considering to be another
enabler of growth (Boschma and Ter Wal, 2007). However, organizations within clusters are
not necessarily connected to one another, and they can have networks spanning beyond
the cluster (Fitjar and Rodríguez-Pose, 2017; Giuliani and Bell, 2005). Recent cluster research
considers the formality of inter-organizational linkages, and their proximity. Regarding the
former, it is often assumed that being located in a cluster offers access to serendipitous,
informal knowledge exchanges – i.e. ‘local buzz’ (Bathelt et al., 2004). This is akin to access
to knowledge spillovers, as it is assumed that information is “more or less automatically
received by those who are located within the region” (ibid., p. 38). Organizations also
purposefully engage with other actors, either locally or outside the cluster. It is now
well-understood that there are differences in the types of knowledge that these give
access to. In A Network-Based View of Regional Growth, Huggins and Thompson (2013)
suggest that networks within clusters offer access to less excludable, and less superior
knowledge than those crossing the boundaries of the cluster, thus having a diminished
potential to build competitiveness (ibid.). However, the knowledge accessed through
local networks is more easily integrated into organizations (Cohen and Levinthal, 1990).
These networks are also less costly to maintain, and can enable intense collaboration, as
geographic co-location facilitates face-to-face contact and the exchange of tacit
knowledge (Boschma, 2005).
Studies have pointed to the risk of clusters as a whole being too internally oriented,
suggesting that this may lead to lock-in – i.e. the locally circulated knowledge becoming
too homogeneous to endow organizations with any advantage (Esposito and Rigby, 2019;
Fitjar and Huber, 2015). This suggests that the structural characteristics of the networks
inside and outside the cluster need to be considered. Studies are increasingly doing so,
and it has been proposed that clusters with at least a number of gatekeepers that are both
locally and non-locally connected perform best (Giuliani and Bell, 2005; Morrison et al.,
2013). These boundary spanning organizations disseminate the novel information that
they access outside the cluster through their local embeddedness (Huggins and
Thompson, 2013). The sparsity or density of the network within the cluster is important in
this regard, determining whether knowledge is freely disseminated or restricted to a
number of key actors (Morrison and Rabellotti, 2009).

1.1.3 Institutions
The third dimension central to the cluster concept is that of institutions. Institutional
arrangements have received noticeably less attention than geography and networks in
this literature (Muringani and Fitjar, 2018; Rodriguez-Pose and Di Cataldo, 2015).
Nevertheless, since the 1980s there have been advances in integrating insights from
cluster studies, and economic geography in general, with the literature on National
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Innovation Systems (Asheim et al., 2011; Lundvall, 1992, 1999). However, the empirical
applications of this Regional Innovation Systems approach have remained limited, and it
has not coherently been applied to studying clusters (Asheim et al., 2015).
It would be an overstatement to suggest that the scholarship on clusters is oblivious
to the central tenet of institutional theory, namely that institutional regimes impact
organizational behavior and outcomes (Wooten and Hoffman, 2014). Despite the lack of a
well-developed institutional approach, there is an overall agreement that the strength of
formal and informal institutions are impactful to clusters and their organizations (Boschma,
2005). Strong formal institutions such as laws can enable organizations in clusters to
prosper. Contrariwise, when they are weak, they can form an impediment, for instance
causing intellectual property to be inadequately protected (Rodriguez-Pose and Di
Cataldo, 2015). In such a case, well-developed informal institutions in the form of shared
norms and habits may provide an alternative (Rodríguez-Pose and Storper, 2006). These
often coincide with mechanisms to punish opportunistic and damaging behavior (Dei
Ottati, 1994). This echoes observations made in the institutional literature, e.g. by North
(1990, p. 43). Other insights from cluster studies into the role of institutions tend to be
contextual, e.g. based on case studies of how governments have aided the creation of
clusters (e.g. Boschma, 1999; Mesquita and Lazzarini, 2008). Nevertheless, little is known
about how institutions impact clusters and their members.

1.1.4 Organizations’ internal characteristics
Although the external environment has been the principal object of study, Porter’s (1998a)
work emphasizes that what happens inside organizations is also important, thus not
falling into the trap of environmental determinism. This also breaks with the assumption
that clusters affect all their members similarly, which has characterized much of the
literature (McCann and Folta, 2008). Researchers are increasingly attentive to this, for
instance drawing on the Resource Based-View (RBV) and related theories to understand
such heterogenous impacts (Hervas-Oliver et al., 2018; Hervas-Oliver and Albors-Garrigos,
2009). The RBV originates from the strategic management and organizational literatures,
suggesting that competitive advantage results from combinations of internal resources,
and that the most pivotal resources tend to be intangible (Barney, 1991; Peteraf, 1993).
Importantly, the RBV itself has been extended to include the role of external resources (e.g.
Arya and Lin, 2007; Lavie, 2006), further underlining its fit with the cluster concept. In its
application to clusters, it is suggested that organizations’ level of internal resources
determines whether they are able to benefit from the conditions in clusters, e.g. by
capturing and using geographic knowledge spillovers, and learning from network
partners (Cohen and Levinthal, 1990; Frenken et al., 2015; Huggins and Thompson, 2013).
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1.2 Research problem and approach

1

1.2.1 Contradictions and paradoxes
Recent advances notwithstanding, there are significant issues in the literature that have
remained largely unchanged since Martin and Sunley’s (2003, p. 5) impactful Deconstructing
Clusters paper, where they call for the cluster concept to “carry a public policy health
warning”. At the core of their criticism is the literature’s tendency to splinter into subfields,
resulting in piecemeal approaches and “some very mixed and inconclusive results” (ibid.
p. 21). This observation has been reaffirmed time and again, for instance by Cruz and
Teixeira (2010), Hervas-Oliver et al. (2015), and Wolman and Hincapie (2014), casting doubt
on many of the insights developed over the years.
Nowhere is this more evident than the debate on whether geographic localization or
urbanization drives performance in clusters. The findings on their effects continue to be
divergent (Beaudry and Schiffauerova, 2009; Van Der Panne, 2004). Van Oort (2015, p. 268)
sums up the progress on this issue by calling for a new approach, and writing that we “do
not need another 20 years of continuing studies on this debate, which will probably
ultimately be as indecisive as the current stock of studies”. Such problems extend to the
network and institutional dimensions of clusters. For instance, there is an ongoing debate
on whether it is enough to be located in a cluster and having access to its local buzz
(Bathelt et al., 2004), or if embeddedness in non-local networks is key for organizations’
performance (Fitjar and Rodriguez-Pose, 2011). Even the relative importance of formal
institutions on the one hand, and informal institutions on the other is uncertain (RodríguezPose and Storper, 2006).
A proposed solution for the confusion on how external conditions affect cluster
members has been to extend the literature’s focus on the role of internal resources. This
means considering which types of organizations benefit from external resources, and
under what conditions (Frenken et al., 2015). However, even in this novel strand of research,
there are significant disagreements. Three competing propositions exist. First, it has been
proposed that organizations with strong internal resources are best able to navigate their
environment, maintain large networks, and absorb external knowledge (Cohen and
Levinthal, 1990; McCann and Folta, 2011). However, they are also most likely to suffer from
leaking knowledge, for instance to co-located organizations through labor mobility, and
the external knowledge they access may be redundant (Rigby and Brown, 2015; Ter Wal
and Boschma, 2011). They could, therefore, empower competitors while reaping little to
no benefits. Moderately strong organizations, in contrast, may suffer less from such
leakage while still benefitting from external resources (Frenken et al., 2015). Finally,
organizations with the fewest internal resources could suffer the least from leaking
knowledge while gaining the most from any external resources they have access to
(Boschma and Frenken, 2011; McCann and Folta, 2011). Crucially, the empirical findings
have been as disparate, being described as contradictory and paradoxical (Grillitsch and
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Nilsson, 2019; Hervas-Oliver et al., 2018; Knoben et al., 2016), leading to yet another deadlock
in the literature.

1.2.2 A way forward
To address the issues illustrated in the above, this dissertation suggests reconfiguring the
cluster scholarship along the three dimensions initially proposed by Porter (1990b, 1990a,
1998a, 2000), i.e. geography, networks, and institutions, emphasizing their configurational
nature. This approach is comparative, and set-theoretical, where cases are considered as
combinations of conditions (Misangyi et al., 2017; Smithson and Verkuilen, 2006). Thus,
conjunction is key, and not their independent effects (Misangyi et al., 2017). Moreover,
configurations can be equifinal, and asymmetrical (Schneider and Wagemann, 2012). This
means that there can be multiple, distinct pathways to an outcome between which
conditions can take on different degrees of sufficiency and necessity – and that the
absence of the outcome is not necessarily predicted by the negation of conditions
responsible for its presence (Fiss, 2011). Despite its ideal fit, and centrality to the
organizational and strategy literatures (Fiss, 2007; Meyer et al., 1993), configurational
thinking has not yet gained significance in cluster research.
This configurational approach is developed in chapter 2, which forms the conceptual
backbone of the dissertation. The cluster literature is systematically reviewed, exploring
the extent to which the three cluster dimensions have been used and how this has shaped
our understanding of clusters. Subsequently, this chapter unpacks the disagreements and
inconsistencies in the literature to which I alluded in the previous section, matching them
to different approaches to clusters. Third, the reconciliatory potential of a configurational
approach is discussed, suggesting that what has previously been considered as
contradictory theory and incompatible empirical evidence could instead constitute
distinct pathways to an outcome. This is enabled by a departure from the correlational,
linear theory characterizing the scholarship that assumes there is one pathway to an
outcome to which conditions either contribute, detract, or have no bearing (Denk and
Lehtinen, 2013). At the end of chapter 2, avenues for future research are unpacked.
In chapters 3 and 4, these avenues for research are explored, and distinct pathways
empirically investigated. Chapter 3 is dedicated to how organizations’ level of internal
resources combines with the effects of external cluster conditions to shape innovation
outcomes. Innovation is an especially important topic in the study of clusters (Galliano et
al., 2015), and provides fertile ground to demonstrate the potential for equifinality. As
highlighted above, the literature is torn on whether strong, moderately strong, or weak
organizations benefit most from the external resources available in clusters (Frenken et al.,
2015). It is empirically investigated whether all three types of organizations can combine
internal and external resources to become highly innovative, and, if so, how. As the
conditions whose presence is beneficial in one pathway have the potential to be
unimportant or absent in another, this chapter can also shed light on the literature’s
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broader disagreements. To illustrate, under certain conditions localization may be
beneficial and urbanization detrimental, while under others this relationship is reversed.
Chapter 4 focuses on the intermediation of clusters, and how intermediary practices
can leverage the geographic, network, and institutional conditions in clusters. Despite the
presence of more than a thousand cluster intermediaries in the European Union (European
Cluster Collaboration Platform, 2019), little is known about how they facilitate member
organizations in achieving their individual goals (Hurmelinna-Laukkanen and Nätti, 2018;
Ingstrup, 2010; Yström and Aspenberg, 2017). Therefore, this chapter is on the intersection
of the cluster and network intermediation literatures (Porter, 1998a; Provan and Kenis,
2008; Yström and Aspenberg, 2017). Again, a distinction is made between strong,
moderately strong, and weak organizations as these may experience cluster conditions
heterogeneously. Different relationships to their environment likely translate to different
demands placed on intermediation. This has not previously been considered in this
scholarly domain. The intermediary practices under study relate to whether a cluster is
top-down, i.e. government-instigated, or bottom-up, and has an external or internal
cluster networking focus (Comunian and England, 2018; Fromhold-Eisebith and Eisebith,
2005; Human and Provan, 2000; Malmberg, 2003). This chapter thus considers the
trade-offs that cluster intermediaries face in supporting their varied membership to
achieve their goals (Lindqvist et al., 2013).

1.2.3 Data and measurements
Given that chapter 2 is a systematic literature review, and chapters 3 and 4 are empirical
analyses with organizations within clusters at their core, their methodologies differ.
Chapter 2 makes use of Thomson Reuters Web of Science (2018a) to sample papers from
the top 10% of journals in i) business and management, ii) economics, and iii) geography,
planning & development, public administration, and urban studies. This means that
smaller fields of study are included as well, although the focus remains on their most
impactful journals as measured by the Article Influence Score (AIS). This limits the number
of papers to review. Papers are selected from this dataset through a keyword analysis,
which is further elaborated upon in the chapter. A thorough reading and coding of the
resulting papers feeds into the aforementioned identification of the perspectives that
exist on clusters. Overarching issues are identified, and a thought exercise is used to
highlight the reconciliatory potential of a configurational approach. This hypothetical
empirical study places the literature’s discrepant theories and findings into a configurational perspective, and then investigates whether they remain problematic. This leads to
the creation of a concrete research agenda, including possible data sources and an
analytical approach for researchers to use.
Further expanding upon the work in chapter 2, chapters 3 and 4 are aimed at
empirically validating the potential of a configurational approach to clusters. The empirical
context is the European aerospace industry, which has many self-defined, intermediated
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clusters (EACP, 2019b; European Cluster Observatory, 2015). Well-known examples are
Aerospace Valley in France, Hamburg Aviation in Germany, and North West Aerospace
Alliance in the United Kingdom (EACP, 2019a; NWAA, 2020). Aerospace clusters are suitable
for the purposes of this dissertation, as they vary in their overall performance, and
geographic, network, and institutional conditions (ECORYS, 2009a; Hickie, 2006; RoseAnderssen et al., 2008; Turkina et al., 2016). Moreover, they have a varied membership,
ranging from SMEs to well-known multinationals such as Airbus, and including universities,
research institutes, and government entities (e.g. Hamburg Aviation, 2020). Many of these
organizations have a significant presence in aerospace, although it is not uncommon for
them to combine this with activities in, for instance, the automotive industry (ECORYS,
2009a). Importantly, 45 aerospace clusters were a member of the European Aerospace
Cluster Partnership in 2019 (EACP, 2019b). This meta-organization proved pivotal for this
dissertation, as it kindly facilitated the full participation of six of its clusters. Their inter
mediaries were interviewed, and membership bases surveyed.1 Secondary data was
added.
Chapters 3 and 4 include measurements of clusters’ geographic conditions in the
form of localization and urbanization. Localization is measured through the absolute
count of member organizations of clusters (Wennberg and Lindqvist, 2010), sourced from
the interviews and EACP (2015) documentation. Urbanization is captured through Eurostat
(2019a, 2019b, 2019c) statistics (Breschi and Lenzi, 2016; Knoben et al., 2016). The chapters
also feature the extent of organizations’ local and non-local networks, which are
respectively captured in a roster-recall and freeform format in the survey and denote
innovation partners. Formal institutional strength is sourced from Quality of Government
index developed by Charron et al. (2015), and informal institutions through the level of
trust in the cluster via the survey (Saka-Helmhout et al., 2020). Member organizations’ level
of internal resources also feature in the empirics of chapters 3 and 4. In the survey,
respondents report the percentage of sales spent on internal R&D (Cohen and Levinthal,
1990). The outcome condition in chapter 3 is innovation at the organizational level, which
is measured through patents registered with the European Patent Office. This is gauged in
the survey and cross-checked with the European Patent Register (EPO, 2018). In chapter 4,
the outcome is the extent to which organizations’ individual goals are facilitated by their
cluster, which is sourced from the survey.
It is noteworthy that chapter 3 focuses on firms only, matching the preferred object
of analysis in the stream of research it is embedded in (Frenken et al., 2015). In chapter 4, all
types of organizations are included, capturing how intermediation can bundle different
types of organizations with divergent goals in a manner that allows each of them to
benefit (Provan and Kenis, 2008; Schüßler et al., 2013).
1
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Another four clusters assisted in this research. Their managers were interviewed, but they did not participate
in the survey. Although most of its questions were sourced from the 2012 Community Innovation Survey
(Eurostat, 2019d), the survey was piloted at another cluster. These responses were not used in the analyses.

INTRODUCTION

1.3 Dissertation outline
The dissertation continues with a systematic literature review of the cluster literature that
culminates in a research agenda exploring how configurational theorizing and analysis
can move the scholarship forward. Chapter 3 tests this potential empirically by turning to
the intensely debated question of which types of organizations benefit from clusters.
Chapter 4 demonstrates the ability of a configurational approach to lead to novel insights
of both academic and practical importance on how clusters are best intermediated.
Chapter 5 distills the theoretical and practical lessons from all preceding chapters, and
elaborates on their limitations and potential avenues for future research.

23

1

2

Chapter 2
Reconciling Perspectives on Clusters:
An Integrative Review and Research Agenda

This chapter is based on the publication:
Speldekamp, D., Saka-Helmhout, A., Knoben, J., 2020. Reconciling perspectives on clusters:
an integrative review and research agenda. International Journal of Management Reviews 22,
75–98.

CHAPTER 2

Abstract
Although our understanding of clusters and their contribution to economic performance
has improved over the last three decades, the literature has become host to a wide array
of divergent empirical and theoretical claims. We systematically review cluster studies
published in top journals, highlighting the lack of integration among prior work. We focus
on the ways in which Porter’s three cluster dimensions, namely geography, networks, and
institutions, have been utilized. None of the studies reviewed fully captured their complex
interrelationships, which we argue is an important cause of the key disagreements in the
literature. Configurational theorizing and analysis are presented as means by which the
different approaches to cluster studies could be reconciled. We discuss how the application
of a configurational approach can help explore new scholarly directions that can deepen
our understanding of clusters and their performance-enhancing potential. In doing so, we
can move beyond an understanding of independent effects to emphasizing combinations
of attributes that can generate multiple pathways to cluster performance outcomes.
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2.1 Introduction
Since Porter’s (1990b, 1990a, 1998a) cluster concept surfaced almost three decades ago,
it has assumed a central role in both the academic and policy discourse on regional
economic development (Lazzeretti et al., 2014; Martin and Sunley, 2003; Wolman and
Hincapie, 2014). The concept has become a core research topic not only in management
(e.g. Arikan, 2009) and economics (Golman and Klepper, 2016), but also in disciplines such
as economic geography (Asheim et al., 2008), urban planning (Turok and Bailey, 2004),
sociology (Jonas and Berner, 2010), and political science (Den Hertog et al., 2001). Although
our understanding of clusters and their contribution to economic performance has
improved over the last three decades, the literature has become fragmented and
confused, with contrasting theoretical claims and contradictory empirical results
describing how clusters generate innovation and economic growth (Martin and Sunley,
2003; Wolman and Hincapie, 2014).
Drawing on the definition of clusters as “geographic concentrations of interconnected
companies and institutions in a particular field” (Porter, 1998a, p. 78) we delineated three
central dimensions: geography, networks, and institutions. Geographic proximity reduces
input costs and may lead to knowledge spillovers and productivity gains (Arikan and
Schilling, 2011; Krugman, 1991; McCann and Folta, 2008). Furthermore, knowledge can be
transmitted between network partners, spurring innovation (Gordon and McCann, 2000;
Huggins and Thompson, 2013; Knoben and Oerlemans, 2012). The cluster concept also
incorporates the role of institutions in recognition of the influence that institutional
regimes and structures have on organizational capabilities and innovation strategies
(Allen, 2013; Casper and Whitley, 2004; Hotho, 2014; Whitley, 2007).
Although Porter’s (1998a) work continues to be influential in shaping cluster research,
it is well-documented that the research trajectories on clusters are divergent (Cruz and
Teixeira, 2010; Hervas-Oliver et al., 2015; Lazzeretti et al., 2014; Martin and Sunley, 2003).
First, economic-geographic studies continue to debate whether diverse or specialized
agglomerations drive innovation and economic performance (Beaudry and Schiffauerova,
2009). Second, there is contention in the literature on whether sparse or dense interconnectedness supports the innovation efforts of firms (Alguezaui and Filieri, 2010). Third, at
the intersection between geography and networks, it is uncertain whether value is
derived from being located in a cluster (Bathelt et al., 2004) or being embedded in
extra-local (often global) networks (Fitjar and Rodriguez-Pose, 2011). Fourth, in cluster
studies focusing on institutions, there is considerable uncertainty regarding whether it is
optimal to coordinate clusters through associational communities or formal societal
institutions (Rodríguez-Pose and Storper, 2006). Although various studies have proposed
new contingencies (e.g. Ter Wal et al., 2016) and complex interrelationships to address
these contentions (Rodríguez-Pose and Storper, 2006), the reported findings remain
disparate (Funk, 2014). For instance, a new line of research is investigating how firm
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endowments such as the level of internal knowledge impact the effects of agglomeration
economies (Hervas-Oliver et al., 2018; Knoben et al., 2016). However, even here there are
considerable disagreements about which types of firms benefit from particular
externalities (Frenken et al., 2015; Grillitsch and Nilsson, 2017, 2019; Rigby and Brown, 2015).
Our integrative review begins with a description of our methods, where we outline
how we used Porter’s (1998a) three cluster dimensions as a framework for selecting and
analyzing papers. We then systematically unpack the literature and its distinct perspectives,
addressing the commonalities and differences between studies. We identify that the
long-standing disagreements in the literature are a consequence of the limited attention
paid to the complementarity between cluster dimensions, and discuss the reconciliatory
potential of a configurational approach. Configurational theorizing emphasizes conjunction,
equifinality, and asymmetry. In other words, outcomes are likely to result from combinations
of all three cluster dimensions and their interrelations (Fiss, 2011). These attributes and their
combinations can be either necessary or sufficient for an outcome (Misangyi et al., 2017).
Moreover, there may be multiple pathways to an outcome, and the inverse of factors
leading to its presence do not necessarily cause its absence (Greckhamer et al., 2008). We
demonstrate how such a theoretical approach can be combined with Qualitative
Comparative Analysis (QCA).

2.2 Methodology
We adopted a systematic methodology to research the performance implications of
clusters found in the literature, taking Porter’s (1998a) conceptualization as the starting
point. We thus followed a fixed framework or ‘architecture’ with the three cluster
dimensions as the building blocks (Adams et al., 2016). In line with procedures followed in
prior work, we combined methodological rigor and transparency with an in-depth
analysis (Boyd and Solarino, 2016; Knoben and Oerlemans, 2006; Phelps et al., 2012;
Tranfield et al., 2003). This systematic review procedure enabled us to identify divergent
empirical claims in the academic literature and point to, what we believe to be, fruitful
lines of future research (Rousseau et al., 2008).
Figure 2.1 details our research approach, as well as the number of papers excluded
and remaining at every stage. We started by selecting the literature database and relevant
archived journals, and then created keywords based on the three cluster dimensions to
construct our search queries. Following this, we generated a bibliometric overview of the
literature and its use of the different cluster dimensions. We coded papers on whether
they were empirical and relevant, and investigated their theoretical and empirical
approaches to clusters. This analysis is the foundation of our literature synthesis. In the
sections below, our methodology is described at length.
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2.2.1 Database
As shown in figure 2.1, an important tool for our systematic literature review was the
Thomson Reuters Web of Science (2018a) database, which provided us with a wide range
of searchable journals, as well as a powerful search engine. Our use of this database is
consistent with other reviews on cluster research (e.g. Hervas-Oliver et al., 2015; Lazzeretti
et al., 2014).
To attain a detailed review of state-of-the-art cluster research, we limited ourselves
to journals with an Article Influence Score (AIS) in the top ten percent of three research
fields, grouped into the Web of Science categories of: 1) business and management;
2) economics; and 3) geography, planning & development, public administration, and
urban studies. The AIS reflects both the number of citations that papers published in a
journal received over a window of five years, as well as the prestige of these citations (West
et al., 2006). Self-citations (within journals) are not counted in this score. The AIS thus has
marked advantages over the impact factor, which maintains a shorter, two-year window,
and does not consider prestige and self-citation (Kianifar et al., 2014). The inclusion of top
journals from different fields of research allowed for a more inclusive search beyond hits
in business, management, and economics. In our selection of fields, it is notable that,
contrary to previous reviews (Hervas-Oliver et al., 2015; Lazzeretti et al., 2014), we included
public administration to account for the increasing number of studies on cluster policies
(Ebbekink and Lagendijk, 2013).
Our initial selection comprised 77 journals. We removed nine of these (e.g. Personnel
Psychology) because they do not publish research on clusters or related concepts.
A further two (Academy of Management Review and Progress in Human Geography) were
removed because they do not publish empirical studies. The final selection of 66 journals
is detailed in appendix 7.1.1 at the end of this dissertation.

2.2.2 Keywords
An important step was to identify all relevant literature using keywords. Our first keywords
identified any cluster study (keyword: cluster*) that considered performance (perform* OR
develop* OR innov* OR competitiv* OR productiv*). We also created keywords for each of
the three dimensions. We iteratively developed our search terms by updating them until
we were confident that our results adequately captured the cluster literature. To inform
the keywords we relied on bibliometric reviews on the field’s founders and disseminators
(Lazzeretti et al., 2014) and emerging research interests in the literature (Hervas-Oliver et
al., 2015). In addition, we consulted ‘traditional’ literature reviews (Bathelt, 2008; Gordon
and McCann, 2000; Martin and Sunley, 2003; Wolman and Hincapie, 2014). We investigated
the different terms used to denote cluster dimensions and performance with a snowball
method, which involved consulting reviews and subsequently examining their references.
As most of these reviews focused on geography, we also examined standard works on
networks and institutions to further develop these search terms. For example, for networks
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Database

Thomson Reuters Web of Science

Journal selection

Top 10% journals (66) in:
1) Business and management
2) Economics
3) Geography and related fields
Exclusion details
n = 170,356

n = 171,052
Clusters & performance – published 1990/2017

Other

Geography

Networks

Institutions

n = 105

n = 472

n = 414

n = 165

n = 105

2 dimensions

3 dimensions

n = 238

n = 246

n = 107

Not empirical
n = 44

Neither relevant
nor empirical
n = 18

n = 353
Empirical
n = 291

Relevant
n = 256
n = 212 (empirical and relevant)

Theory

Empirical use
dimensions

Coding

Not relevant
n = 79

Bibliometrics

1 dimension
n = 238

Keyword search

n = 696

Performance /
outcome

Total n = 141
n = 212

Figure 2.1 Research approach schema.
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we perused Kogut (2000), Newman (2003), and Wasserman and Faust (1994). For institutions,
examples included Hall and Soskice (2001), Scott (2013), and Whitley (1999). All in all, we
aimed to be as inclusive as possible, minimizing our likelihood of missing important
literature.
For geography, the keywords captured the most important research traditions on the
effects and extent of agglomerations (McCann and Folta, 2008), including growth poles,
innovative milieux, Marshallian industrial districts, and new industrial spaces (see Moulaert
and Sekia, 2003 for an extensive overview). Our search terms for networks went beyond
interconnectedness between pairs of organization; we also captured network structure
and governance, which are increasingly seen as determinants of performance (Huggins
and Thompson, 2013; Ketels and Memedovic, 2008; Provan and Kenis, 2008). Finally, our
keywords for institutions included insights into the impact of regimes and other structures
on the development of firm capabilities and innovation strategies (Casper and Whitley,
2004; Hall and Soskice, 2001; Hotho, 2014; Whitley, 2007). As these structures exist at
regional and national hierarchies (Allen, 2013), our focus was inclusive of both levels. We
relied on various institutional approaches, from National Business Systems (NBS) (Whitley,
1999), Regional Innovation Systems (RIS) (Coenen et al., 2017), and business ecosystems
(Clarysse et al., 2014), to industrial ecology (Esty and Porter, 1998). A full overview of the
keywords for the three dimensions is available in appendix 7.1.2.

2.2.3 Search queries and bibliometric exploration
We searched the selected 66 high-impact journals for papers with the keywords described
in the previous sections. For a paper to produce a hit, it had to be published between
1990, when Porter (1990b, 1990a) coined his cluster concept, and December 31, 2017.
Furthermore, articles needed to use keywords associated with performance and mention
at least one of the cluster dimensions. To arrive at the results, we used Web of Science
(2018b) to search the title, abstract, author keywords, and any additional keywords that
were available. The full syntax is detailed in appendix 7.1.3.
As figure 2.2 reveals, our search resulted in a total of 696 records, of which 591
produced a hit for at least one cluster dimension. We disaggregated the results into groups
of keywords, based on the cluster dimensions, to indicate the degree of fragmentation in
the literature.
As our purely bibliometric overview in figure 2.2 shows, studies most often used
keywords that we associated with geography, followed by networks, and finally
institutions. A closer inspection of the figure reveals that most studies used multiple
dimensions, with the combination of geography and networks found to be most
prevalent. This is not to say that either geography or networks were understudied in
isolation; they are the second and fourth most populated categories in figure 2.2,
respectively. Furthermore, the third most populated segment of papers combined all
three dimensions, namely geography, networks, and institutions. All in all, this indicates
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that the different dimensions of the cluster concept are most often combined in a pairwise
manner, and that institutions garnered the least attention, especially in isolation.

Figure 2.2 Number of hits (and % of total) per cluster dimension; N = 591.

2.2.4 Coding
To better understand how the cluster concept has been interpreted, we went beyond
bibliometric grouping. One author coded all 353 papers that produced a hit for multiple
dimensions (figure 1.1) by perusing their abstracts and full texts. The 238 papers focusing
solely on either geography, networks, or institutions were not systematically assessed.
To safeguard against false hits (e.g. studies which use a methodological technique
such as cluster analysis, but not the cluster concept), the author responsible for the primary
coding ascertained whether the selected 353 multidimensional hits were relevant and
empirical, removing them from the systematic review if they failed either check (appendix
7.1.4). In this process, and as figure 1.1 details, 44 papers were excluded because they were
not empirical, and 79 papers were omitted because they were not relevant. A further 18
were discarded because they were neither empirical nor relevant. The 212 papers that
passed these initial checks were further examined (appendix 7.1.5). Their theoretical
background, empirical use of cluster dimensions, method, and measured outcome were
coded. The codes for the empirical use of cluster dimensions were dichotomous (yes and
no), whereas the other codes were open. We also kept notes of the broader themes and
issues that we identified in our reading. This led us to investigate various topics, such as
the conflation of cluster dimensions.
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Early in the review process, all authors discussed and cooperatively fine-tuned the
coding strategy, for which a consensus for the inclusion criteria had to be reached. For
instance, it was agreed that only papers investigating clusters or related concepts such as
industrial districts (Moulaert and Sekia, 2003) were relevant. Moreover, the authors had to
reach a consensus when categorizing papers as empirically investigating each of the
cluster dimensions. This was based on an open discussion of a selection of studies, and
the flagging of difficult cases by the author responsible for the primary coding.
Disagreements were discussed until an agreement was reached. An example was the
decision to code the geography dimension as present when there was any spatial element
in the empirical analysis.
Upon reaching a consensus on each of the dimensions and the completion of the
coding of 353 papers by one author, the other two authors each coded a random sample
of 30 papers, giving an indication of coding quality. The lowest interrater agreement
percentage was 79% (appendix 7.1.6), indicating strong reliability.

2.3 Unpacking perspectives on clusters
The cluster literature is host to various research approaches, each with different emphases
on the concept’s three dimensions. As indicated in our introduction, previous work has
investigated the most popular perspectives and their internal research gaps (e.g. Beaudry
and Schiffauerova, 2009). However, this research has not reviewed the broader discourse
using a systematic framework, finding commonalities and differences between approaches
and identifying overarching issues. Using our coding procedure, we uncovered four multi
dimensional perspectives on clusters, detailed in figure 2.3. We also found that a sizeable
number of papers (35 in total) hit on multiple dimensions, but only empirically investigated
geography. We do not unpack this perspective, as this does not fit our research aims,
and past reviews have already comprehensively done so (e.g. Moulaert and Sekia, 2003).
Instead, we focus on the multidimensional strands of research and their insights, starting
with the two-dimensional perspectives and ending with the three-dimensional
system-level approach.

2.3.1 Clusters as location-bound networks (LBN)
As figure 2.3 shows, the co-dependence between geography and networks is a key
avenue of research, with approximately one third of all papers falling into this category.
These studies conceptually integrate benefits to a firm from geographic proximity
(Wolman and Hincapie, 2014) with knowledge benefits from network connections
(Huggins and Thompson, 2013; Knoben and Oerlemans, 2012). As such, these studies view
clusters as location-bound networks.
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Figure 2.3 Multidimensional hits’ empirical use of dimensions (and % of total); N = 212.
Note: LBN = location-bound networks, GOV = governed networks, LBI = location-bound institutional arrangements,
SYS = system-level perspective.

Studies adopting this approach observe that collaborative networks are predominantly
spatially proximate (Breschi and Lissoni, 2009). Geographic proximity lowers communication
costs, and being located in a cluster increases the availability of potential collaborative
partners. Moreover, co-location facilitates serendipitous, informal knowledge exchanges.
This ‘local buzz’ offers access to knowledge, ranging from gossip to strategic knowledge,
and can act as a direct knowledge input, improving firms’ innovation capabilities and
business processes (Bathelt et al., 2004; Storper and Venables, 2004; Vang, 2007). To
illustrate, Dutch architectural firms are often aware of which firms have won contracts in
design competitions prior to official announcements (see Kloosterman, 2008). Access to
this information is facilitated by Dutch architectural workers sharing social circles and
living in the same neighborhoods. This knowledge can allow firms to seek and negotiate
subcontracts or collaborative efforts before competitors attempt to do the same.
Moreover, firms may opt to enter other competitions because they suspect a pivotal
player will not, such as a competitor who has already won a major contract.
Organizations also maintain geographically distant, purposeful, formal ties (Ceci and
Iubatti, 2012; McEvily and Zaheer, 1999). These ‘global pipelines’ provide access to novel
knowledge unlike that which is locally available (Fitjar and Rodriguez-Pose, 2011). There is
strong evidence that this knowledge has innovation-enhancing effects, and particularly
enables radical product and process innovation (Fitjar and Huber, 2015; Fitjar and
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Rodriguez-Pose, 2011). It is argued that global pipelines facilitate firms and regions to avoid
the stagnation of available knowledge and the associated lock-in (Fitjar and Huber, 2015).
These novel knowledge inputs help firms to avoid lower rates of innovation. For some
companies, tapping into global pipelines has become an integral part of their innovation
strategy. To give one example, the well-known technology company Intel engages in
international collaborative research with corporations and universities (ICRI-CARS, 2018;
ICRI-SC, 2018). These partnerships are aimed at technological challenges such as security
for embedded and smart devices (e.g. smartphones).
More recently, the research emphasis has been on the existence of multiple pathways
to high innovative performance. The geographic environment imposes constraints and
opportunities, which are moderated by firm-internal factors such as the cohesiveness of
employee networks (Funk, 2014). Firms must therefore focus not only on the balance of
local and extra-local connections, but also on their internal networks and practices.
Different configurations exist that allow firms to perform well, both in locations with
access to industry peers and in regions with fewer potential local collaborators. One
example of the latter is the semiconductor company Micron, which is not located in one
of the industry’s clusters (such as Silicon Valley). Despite its remote location in Boise, Idaho,
it is a highly innovative company (Mayer, 2011). Funk (2014) suggests that remotely located
firms such as Micron benefit from problem-solving teams having low connectivity to
other groups in the company, a network inefficiency which facilitates parallel problem
solving and the emergence of novel solutions. In contrast, firms located in highly
specialized regions benefit from cohesive networks, with a large number of linkages
between the different teams within the business. This facilitates processing complex
knowledge spillovers from co-located firms (ibid.)

2.3.2 Clusters as governed networks (GOV)
The view of clusters as governed networks has been adopted in a small subsection of the
literature, and is part of a larger research drive to understand how interorganizational
networks are managed, or ‘governed’ (Mesquita, 2007). Most of this attention is directed
at the network strategies of individual firms (Mesquita and Lazzarini, 2008). However, the
perspective of clusters as governed networks demonstrates that these strategies are
shaped by the institutional structure. This structure is coordinated at a higher level (e.g. by
governments) and can be adjusted to better meet the needs of the firm (Boschma, 1999).
In contrast to the predominant thinking in the cluster literature (see Martin and
Sunley, 2003, p. 26), proponents of the governed networks perspective show that there is
no one form of firm-level network governance that always leads to the best outcome.
Rather, the way in which firms coordinate their interorganizational linkages should fit a
given institutional context. For example, safeguarding mechanisms such as formal
contracts are only efficient when they are enforced by strong formal institutions (Mesquita
and Lazzarini, 2008). Firms are unlikely to act opportunistically if there is the threat of being
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taken to court and penalized. However, when formal institutions are weak, the value of
such contracts is diminished because their enforcement is questionable or non-existent.
Firms can, for instance, choose to freeride and not meet their contractual obligations
to invest in collective resources. Under such circumstances, relational (associational)
governance via informal rules and codes of conduct is more efficient than a reliance on
contracts, and can help to strengthen productivity, innovation, and access to markets
(Boschma, 2005; Mesquita and Lazzarini, 2008; Rodríguez-Pose and Storper, 2006). In other
words, informal governance can substitute for formal institutions.
The international business literature examining the way in which firms respond to
weak formal institutions also provides similar arguments and evidence (cf. Doh et al., 2017).
Firms may be successful in settings where formal institutions are missing or weak by
relying on trust-based collaborative relations (Landa, 2016) or developing close businessstate relationships to reduce costs and risks (Child et al., 2012). The reliance on trust-based
relations with other firms is especially likely to yield favorable results if they are not direct
competitors. In such situations, partners can create collective efficiencies, for example by
sharing experiences on how to adhere to industry standards, jointly investing in
infrastructure and lobbying for government support.
This is not to say that higher-level coordination is not of value, or that firms can
navigate any institutional context to achieve high performance. The view of clusters as
governed networks emphasizes the vital role that governments play in the emergence
and development of clusters by shaping and adjusting the institutional structure in which
collaborative relations occur (Boschma, 1999). Desirable results can be best reached when
the needs of firms are taken into account by adjusting rules and regulations, and providing
basic and specialized infrastructure, as well as targeted support. An illustration is provided
by the Argentinian foreign ministry, who subsidized furniture manufacturers to attend
international fairs (Mesquita and Lazzarini, 2008). This enabled the sector to engage with
global partners and their markets to overcome the issues created by diminishing domestic
demand.

2.3.3 Clusters as location-bound institutional arrangements (LBI)
In this third perspective, clusters are conceptualized along the lines of location-bound
institutional arrangements. These determine the climate in which organizations operate,
and therefore shape economic outcomes in conjunction with firm-internal resources
(Barasa et al., 2017). Over the past decade, cluster studies have investigated the ways
in which firms can navigate and leverage these different innovation contexts through
locational strategies (Asmussen et al., 2009).
This perspective emphasizes that institutions are geographically embedded, and that
spatially bounded inputs such as the availability of skilled workers are a key input for
innovation. Different regional endowments and dominant knowledge bases serve to
attract and retain particular types of workers with a high level of human capital (Florida,
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2002). For example, it is intuitively clear that science-based and arts-based clusters require
different sets of skills, from codified scientific specializations to tacit arts-based knowledge
(Asheim and Hansen, 2009).
In addition to access to certain types of workers, the availability and access to capital
is key to the innovative performance of a firm. A well-developed regional capital
infrastructure is especially important for small and medium-sized enterprises (SMEs)
(Klagge and Martin, 2005). These firms are often unable to tap into global sources of
capital (e.g. global venture capital), and may even have difficulty accessing national
sources in centralized capital systems (e.g. in the United Kingdom). Rather, SMEs generally
benefit from having a decentralized capital system (such as present in Germany, ibid.). This
line of research emphasizes that geographic co-location facilitates information gathering
and monitoring.
This resonates with claims made in the SME finance literature, which signals that
the rating systems that guide credit decisions are often inconclusive (see Flögel, 2018).
This related literature theorizes that the proximity associated with decentralized capital
systems allows creditors to use ‘soft’ or tacit information in their evaluation. As face-to-face
meetings become easier to arrange, SMEs seeking loans gain opportunities to contextualize
rating indicators (e.g. a temporarily poor financial balance due to unexpected buy-outs),
display their competences, integrity, and so on. The associated capital increase for SMEs
has led to calls to establish a greater number of regional banks in centralized capital
systems (Flögel, 2018; Greenham and Prieg, 2015).
Both the overall quality of the labor pool and the availability of capital shape the
common innovation infrastructure, along with factors such as technological sophistication
and supporting governmental policies (Furman et al., 2002). However, it is in clusters and
their particular microeconomic environment that this potential for innovation is translated
into outputs by firms. Scholarly work has emphasized that the specific environment in
clusters and the common infrastructure are interlinked. For example, clusters containing
respected universities and an abundance of knowledgeable venture capitalists are better
able to fulfill the potential provided by the common innovation infrastructure and achieve
greater research and development (R&D) productivity (ibid.). In such a case, the institutional
structures at the national and cluster level are mutually reinforcing; however, if either is
weak, suboptimal R&D productivity is likely.
As the above indicates, one of the central tenets of this perspective is the dependence
of the firm on its innovation environment. However, some firms are embedded in multiple
environments and are able to leverage their positions in various contexts to balance their
operations (McCann and Folta, 2008). Multilocational (and multinational) firms often
specialize subsidiaries to benefit from the competitive and comparative advantages of
their host environments (Asmussen et al., 2009). Their competences are transferred within
multilocational firms and contribute to their aggregate capabilities. This also allows
them to overcome institutional weaknesses in one location through the acquisition of
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relevant knowledge and capabilities by subsidiaries located elsewhere (Tanner, 2014).
Multilocational firms can thus cope with issues such as a lack of technical, managerial, and
language skills in a local labor market. One manner in which they do so is by rotating
employees between establishments, as is done by the multinational banking and financial
services company HSBC (Dewhurst et al., 2012).
The view of clusters as location-bound institutional arrangements does not only
posit that regional endowments act as pools of resources that firms can tap into. It is also
argued that regional institutional quality moderates the effects of the resources already
available to firms. It has been demonstrated that stronger regional institutions increase
the positive innovation impact of the human capital within a firm (Barasa et al., 2017). The
translation of R&D investment to innovative outputs is similarly improved in environments
with strong institutions. This relationship is especially intuitive for developing countries,
where issues such as corruption negatively impact human capital and the potential to
protect intellectual property (ibid.).

2.3.4 Clusters in a system-level perspective (SYS)
The final approach to clusters underlines the importance of geographic, network, and
institutional conditions in conjunction, which we therefore labeled the system-level
perspective. Studies adopting this perspective have research interests where the three
cluster dimensions are intuitively inseparable.
This notably includes the study of how co-located organizations pool their resources
to strengthen the innovation infrastructure. Research in this area is both focused on the
forms such collective action takes and its effects. It starts from the understanding that
these initiatives are contingent on the endeavors of civic entrepreneurs who mobilize and
bundle resources (Robinson et al., 2007). This is especially important for high-tech activities,
which not only require highly skilled and specialized labor, but also high-cost infrastructure
(e.g. clean rooms) and access to technologies (ibid.). Few organizations can achieve this
individually, necessitating the bundling of resources. The resulting infrastructures enable
innovation, and may even be a prerequisite for the emergence and proliferation of
cutting-edge clusters in industries such as nanotechnology (ibid.). Although not much is
known in this respect, there are indications that the success of a collaborative initiative
depends on its governance structure and fit within the geographic, network, and
institutional context (see Battilana et al., 2009). Collective action can also center around
matters such as regional marketing or government lobbying for various types of funding
(Benneworth and Hospers, 2007). In addition, organizations frequently come together to
develop and enforce industry standards. For example, the French research institute
CEA-Leti is working to bring together various research centers and firms to formulate
standards for the emerging field of microfluidics (PoC-ID, 2018).
Another three-dimensional research focus is territorial lock-in. Although this concept
emerges throughout the cluster literature, it is rarely empirically investigated (Crespo et al.,
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2014). The system-level approach contains studies which provide rich, empirical accounts
of how territories are affected (e.g. Sydow et al., 2010; Wei et al., 2007). This starts from the
observation that regions tend to specialize in industries that are related to the historical
industrial structure (Zhu et al., 2017). This means that successful industries (principally in
terms of export) tend to remain important in the long-term. However, it also brings the risk
of becoming locked into declining activities. This can happen when comparative
advantages disappear, or the drivers of a region’s initial success become a negative
influence. The decline of the Detroit automotive cluster is illustrative (Lazzeretti and
Capone, 2017; Menzel and Fornahl, 2010). The cluster’s initial success led to it being
dominated by a small number of companies (see Klepper, 2007), and the resulting lack of
industrial diversity limited the ability of these leading firms to generate new ideas
(Lazzeretti and Capone, 2017; Menzel and Fornahl, 2010).
This is not to say that regions cannot break out of lock-in. A subsection of the literature
investigates ‘path-breaking’ activities and their drivers. For instance, foreign direct
investment and its concomitant knowledge spillovers were vital for Chinese cities to
develop new, unrelated industrial activities (Zhu et al., 2017). This is expected, given that
global linkages, or pipelines, can endow firms with novel knowledge dissimilar from that
which is locally available (Boschma, 2005; Huggins and Thompson, 2013). R&D, human
capital, and infrastructure investments have a similar path-breaking effect (Zhu et al.,
2017). There are also indications that tax rebates on exports, as well as liberalized regional
economies, aid the creation of path-breaking knowledge.

Contribution to LBN. In addition, the system-level perspective sheds light on research
interests from the three other perspectives. For instance, the system-level perspective’s
inclusion of institutional insights (e.g. Lundvall, 1992) enriches our understanding of local
buzz and global pipelines. In research that draws on the perspective of clusters as
location-bound networks, there is no agreement on the importance of local buzz (Fitjar
and Rodriguez-Pose, 2011), with some scholars arguing that only global pipelines
contribute to the innovation performance of a firm (e.g. Fitjar and Huber, 2015). Importantly,
system-level studies indicate that, as regulations and industry standards become more
stringent and R&D is more formalized, firms become more careful in the selection of their
partners (Moodysson, 2008). Typical industries in which partner selection tends to be
highly selective for these reasons are pharmaceuticals, medical technology, and biotechnology (see Martin and Moodysson, 2011). This limits the potential for local buzz to
contribute to knowledge creation. In contrast, there are indications that a lack of robust
industry standards increases the benefits that firms reap when engaging with local
partners. Close collaboration becomes a necessity when design, production, and logistics
are subject to the particular demands of a leading firm instead of established standards
(Sturgeon et al., 2008).
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Contribution to GOV. The system-level approach also adds to the view of clusters as
governed networks. It deepens our understanding of how governments can achieve
more desirable results in policy interventions when institutional specificities are taken into
account. For example, redirecting governmental funds to intermediaries significantly
boosted the commercial success and innovativeness of firms in Japan, and is likely to do
so in other developed markets as well (Nishimura and Okamuro, 2011). These intermediaries
can act as brokers and bring partners together both within and across borders. Extant
research indicates that this is more cost-efficient than R&D incentives (ibid.). In developing
contexts where the innovation infrastructure is weaker, intermediaries produce better
results when they function as direct partners. Their repositories of applied (experiential)
knowledge enable firms to upgrade and adapt internal processes, e.g. to conform to
international standards (Corredoira and McDermott, 2014). The transfer of this predominantly
tacit knowledge is likely facilitated by geographic proximity to recipient firms (Kodama,
2008; Perez-Aleman, 2011).
Other context-specific institutional factors can also play a role. Strong unions may
transfer valuable knowledge and assist other firms in gaining insight into the financial,
technological, and strategic prowess of their peers (Rutherford and Holmes, 2007). This
extends to regional and cluster-level decision-making processes. Labor unions are often a
valued partner for collaborative initiatives and governments too. An illustration is provided
by the aviation cluster in Hamburg, Germany, where labor unions are part of the advisory
board and are informed about the cluster organization’s and regional government’s
activities (Luftfahrtstandort Hamburg, 2008).
Contribution to LBI. Building on the arguments of clusters as location-bound institutional
arrangements, a system-level perspective highlights the impact of universities and other
research-oriented organizations in its analysis of the innovation infrastructure. It identifies
two distinct ways in which these organizations can facilitate innovation: through networks
and through geography. Regarding the former, it is widely accepted that industry-university
collaboration increases the innovativeness of firms by endowing them with specialized
knowledge (Hershberg et al., 2007). Concerning the latter, the presence of universities in a
region improves the quality of the available labor, and thus, the innovation infrastructure
(Sohn and Kenney, 2007).

2.4 Unpacking disagreements and inconsistencies
As detailed in the previous section and summarized in table 2.1, the different perspectives
on clusters have all contributed to our understanding. However, they fall short of
considering all three cluster dimensions and their complementarity (Porter, 1998a, 2000).
Below, and as summarized in figure 2.4, we explore how this oversight has its roots in
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• Innovation impact of serendipitous, informal local buzz
and purposeful, formal global pipelines
• Multiple pathways to high innovation performance

• No one optimal form of network governance
• Role of government in industrial and cluster emergence

• Interdependence among environment, knowledge base, and
human capital
• Influence of capital infrastructure on performance outcomes
• Embeddedness of cluster and common innovation infrastructures
• Leveraging of regional competence by multilocational firms
• Moderating effect of institutional quality on impact of resources

• Impact of regulation and industry standards on networks and
their localness and serendipity (local buzz – global pipelines)
• Role of universities and intermediaries contingent on
institutional context
• Role of civic entrepreneurs in spurring collective action,
cluster emergence, and evolution
• Causes of territorial lock-in, and drivers of path-breaking knowledge

Clusters as governed networks

Clusters as location-bound
institutional arrangements

Clusters in a system-level
perspective

Insights

Clusters as location-bound
networks

Perspective

Table 2.1 Key multidimensional insights and associated studies.

Klagge and Martin, 2005
Furman et al., 2002
Asmussen et al., 2009; Castellani et al. 2013
Barasa et al., 2017

• Sydow et al. 2010; Zhu et al. 2017

• Corredoira and McDermott, 2014; Nishimura
and Okamuro, 2011; Sohn and Kenney, 2007
• Robinson et al., 2007

• Moodysson, 2008

•
•
•
•

• Asheim and Hansen, 2009; Florida, 2002

• Mesquita and Lazzarini, 2008
• Boschma, 1999

• Fitjar and Huber, 2015;
• Trippl et al., 2009
• Funk 2014

Pivotal empirical papers
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theoretical selectivity, empirical selectivity, and methodological limitations. We highlight
how this has limited our understanding of how clusters shape economic outcomes such
as innovation.
Core problem

Root causes

Problem subtypes

Neglected contingencies
Neglected complexity
Theoretical
selectivity
Underdeveloped
complementarity

Purely theoretical consideration
Empirical selectivity

Conflation of dimensions
Inattention to higher-level effects

Methodological
limitations
Linear, correlational models:
difficulty capturing complexity
Qualitative approaches:
difficulty transcending context

Figure 2.4 Key shortcomings in the cluster literature.

2.4.1 Theoretical selectivity
The cluster literature suffers from the selective conceptualizations of clusters, with most
studies focusing on just one or two of the concept’s dimensions (figure 2.3). This has
created disagreements and confusion, because key contingencies are either not considered
at all, or only by a subsection of the literature. Connected to this, the complexity underlying
clusters is only hinted at, even by system-level papers.

Neglected contingencies. An example of an area of study hindered by a selective consideration
of contingencies is the innovation impact of geographic diversity and specialization
(Beaudry and Schiffauerova, 2009). Recent studies shed light on the matter by considering
how firm-internal knowledge shapes the ability to capture and benefit from geographic
externalities (Frenken et al., 2015). However, these studies did not include network and
institutional conditions. Findings range from the conclusion that the weakest firms benefit
the most from agglomeration, through to those reporting the benefits for moderately
strong firms or even the strongest firms (Grillitsch and Nilsson, 2017, 2019; Hervas-Oliver
et al., 2018; Knoben et al., 2016; Rigby and Brown, 2015). An explanation for this can likely
be found in neglected contingencies. For instance, institutional factors such as the use
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and enforcement of non-compete clauses in employment contracts vary between the
contexts studied (Kaiser et al., 2015). Laws and practices relating to this may reinforce or
limit the effects of geographic diversity and specialization by impacting labor mobility
between similar firms, an important vehicle for knowledge spillovers (Bathelt et al., 2004;
Feldman, 1999).
Another example of selectivity in adopting cluster dimensions can be found in
studies investigating the innovation impact of local, serendipitous knowledge exchange.
Institutions alter the effects of this local buzz (Moodysson, 2008), but are rarely considered
in conjunction with geography and networks, even by recent studies (e.g. Esposito and
Rigby, 2019). In some contexts firms are subject to regulations limiting the formation of
serendipitous linkages (Moodysson, 2008). In certain activities, such as the pharmaceutical
industry, externally sourced inputs for innovation need to be rigorously documented.
In such cases, purposeful linkages will drive innovation. Due to their specialized nature,
these networks will most likely be global. Simply being located in a cluster does not
always increase innovation performance, a key research issue that we flagged up in our
introduction (Fitjar and Rodriguez-Pose, 2011).

Neglected complexity. As our unpacking of the cluster literature shows, performance
outcomes result from geographic, network, and institutional contingencies. Crucially, we
argue that these three dimensions come together in complex ways, an aspect on which
the literature remains underdeveloped. Little is known about how dimensions may
complement or substitute one another. It is also unclear which factors are necessary or
sufficient, or if there are multiple pathways to an outcome.
There are at least two points of contention that are likely to result from the scant
attention paid to whether dimensions complement or substitute for each other. First, this
concerns whether sparse or dense interconnectedness drives innovation (Alguezaui and
Filieri, 2010), and second, whether informal or formal coordination is optimal (RodríguezPose and Storper, 2006). When a cluster is considered as a causally complex phenomenon,
we can elucidate the way in which its three dimensions interrelate. For example, in a
cluster with weak formal institutions and a strong reliance on informal coordination,
innovation is likely stimulated by high levels of geographic proximity and network density,
i.e. co-located actors predominantly engaging with partners of their partners (Cassi and
Plunket, 2015; Phelps et al., 2012; Ter Wal et al., 2016). Geographic proximity and network
density may complement informal modes of coordination by fostering trust (Boschma,
2005; Ter Wal et al., 2016). It is also possible that geographic proximity serves as a substitute
for network density to generate high innovation performance (Cassi and Plunket, 2015). In
contexts with strong formal institutions, network density may either remain a positive
influence, become insignificant, or even adversely affect innovation. In cases where it
remains positive, network density could strengthen accommodating informal institutions
which reconcile different interests with formal institutional configurations (Helmke and
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Levitsky, 2004). The trust-enhancing effect of network density may also become redundant,
and the associated limited access to novel information a detriment (Phelps et al., 2012).
Our core argument here is that it is very likely that network sparsity and density, as well as
reliance on either formal or informal institutions, have the potential to both positively and
negatively influence innovation.
The lack of theoretical attention to cluster complexity also means that relationships
between the cluster dimensions have been taken for granted rather than unpacked. For
instance, although universities and research-oriented organizations are often found to
boost innovation, various assumptions exist on the nature of this effect. The performance
benefit is either argued to result from a geographic externality via a labor pool improvement,
or is identified as a network effect where firms gain specialized knowledge by directly
engaging with universities (Hershberg et al., 2007; Sohn and Kenney, 2007). The possibility
that geographic and network effects may be mutually reinforcing, or act as substitutes
(e.g. for firms in regions without local universities) has not been considered.

2.4.2 Empirical selectivity
In addition to the theoretical issues described above, the cluster literature suffers from
empirical selectivity. This takes three forms: only theoretically considering certain pertinent
cluster dimensions (e.g. ex-post), conflating dimensions, and neglecting to measure or
correct for higher-level effects.

Purely theoretical consideration. Studies which empirically capture only some aspects of
clusters may be aware of the other dimensions of the construct, but only reflect on these
theoretically. This becomes problematic when assumptions on how contingencies shape
economic outcomes are untested and taken for granted. To illustrate, the approach
considering clusters to be location-bound institutional arrangements posits that a welldeveloped national innovation infrastructure is of paramount importance to country-,
cluster-, and firm-level performance (Furman et al., 2002). This line of research hypothesizes
that, in the absence of efficiently functioning institutions and thus the low availability of
national collaborators, cluster firms will seek global partners. This is assumed to lead to
knowledge leakage, diminishing the creation of geographically bounded competitive
advantage (ibid.). The local and global networks have not been measured in this context
however, rendering such conjectures uncertain.
Other interactions between geography and networks are also untested. This includes
the assertion made in the perspective of clusters as location-bound institutional
arrangements that decentralized capital systems enhance access to capital for SMEs
(Klagge and Martin, 2005). The assumption is that the monitoring and information
gathering of a bank is improved by its co-location to its client (the SME). This is especially
expected to benefit smaller firms, which tend to have poorer ratings and would gain the
ability to contextualize and explain poor indicators (see Flögel, 2018). This has not directly
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been demonstrated however, nor has it been compared with other trust-enhancing
contingencies (e.g. dense networks, or membership in collaborative cluster organizations).
Another mismatch between theory and empirics is when the impacts of contingencies
are considered ex-post. This is most prominent in the perspective of clusters as locationbound networks (e.g. Owen-Smith et al., 2002; Tonts et al., 2012; Zaheer and Zaheer, 2001).
Contrary to system-level studies, research performed from this perspective does not
empirically account for the impact of institutional factors, limiting the comparability of
their results. This is despite the responsible scholars stating that they are aware that
institutions matter and have the potential to impact results. This leads to inferences such
as banks from the same country competing with one another, because of the “possibility
that country-level institutional and other factors impart some advantage to the supplier
banks” (Zaheer and Zaheer, 2001, p. 870). Measuring these effects directly, instead of
inferring them ex-post, could add to our understanding.

Conflation of dimensions. Another empirical issue relates to the divergent operationalization
of cluster dimensions. Although this has the potential to add depth to our understanding of
clusters, it also carries the risk of empirical conflation. This most clearly impacts geography-
inspired studies, which theoretically adopt the perspective of clusters as location-bound
networks (D’Agostino et al., 2013; Delgado et al., 2014). These studies are cognizant of
the role of both geography and networks, theoretically distinguishing between these
dimensions. However, of the 35 papers which empirically only had geographic constructs,
20 inferred network relationships through variables such as location quotients (Alcacer
and Delgado, 2016; Bennett et al., 1999; D’Agostino et al., 2013; Delgado et al., 2014;
Zaheer et al., 2009). Empirically conflating geography and networks is untenable, because
co-located firms are not necessarily interconnected and their networks can reach beyond
the cluster (Fitjar and Rodríguez-Pose, 2017; Giuliani and Bell, 2005). The results of such
studies run the risk of being incorrectly interpreted, and generating seemingly equivocal
findings when compared to studies using more suitable measures.
Inattention to higher-level effects. Higher-level effects are not always measured in the
cluster literature, creating further contention. The study of local buzz provides an example.
Although the disagreements on its innovation-enhancing impact are elucidated by
considering institutions, the implications of local buzz remain equivocal even in the
system-level perspective (cf. Hansen, 2008; Moodysson, 2008). We argue that this is due to
the different levels of analysis employed and the empirical neglect of higher-level effects
in some of these approaches, which tend to follow disciplinary lines. Geography-inspired
research generally finds clear performance effects for local buzz (see Vang, 2007). However,
economics- and management-oriented studies conclude that only purposeful, global
linkages boost innovation (e.g. Fitjar and Huber, 2015). Studying this division in more detail
reveals that, in the field of geography, the focal unit is typically the region, whereas in
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economics and management, the focus is on the firm. The latter approach only measures
direct linkages between organizations, demonstrating that larger, more successful firms
tend to engage more in global connections than do smaller businesses (Fitjar and
Rodriguez-Pose, 2011). Such a selective empirical approach does not account for the
possible beneficial effect of indirect linkages to global knowledge, such as via gatekeepers
who disseminate novel knowledge to nearby peers, possibly in a buzz-like manner
(Morrison et al., 2013). These indirect linkages can only be captured with a regional or
network-level view.
Studies including network-level measurements are rare in the cluster literature. This is
unexpected, because the impact of different network structures and compositions (e.g.
sparsity and density) on innovation is comprehensively theorized (Huggins and Thompson,
2013). When studies investigate network-level effects, they tend to be highly descriptive
and focus on only one or several clusters (e.g. Sydow et al., 2010; Wei et al., 2007).
Investigating the innovation implications of network structure can provide critical insights
on matters such as lock-in (Crespo et al., 2014). For instance, studies on overcoming lock-in
explore the notion that extra-regional linkages endow firms with novel knowledge (Zhu
et al., 2017). Network sparsity may have a similar effect, as it increases access to dissimilar
knowledge (Phelps et al., 2012). It could also reinforce the path-breaking potential of
extra-local connections.
As a final note regarding the empirical selectivity of cluster studies, we find that
institutions have received little empirical attention (Rodriguez-Pose and Di Cataldo, 2015).
We know from theoretical work that higher-level institutions such as the quality of laws
and regulations shape the environments in which firms operate (Rodríguez-Pose and
Storper, 2006). However, our knowledge of the impact of institutions on resources in
clusters (e.g. geographic and network externalities) is limited. As described in our
unpacking of the literature, it has been demonstrated that the innovation-enhancing
effects of human capital increases in institutionally strong regions (Barasa et al., 2017).
However, this research was conducted at the firm level, measuring employee and
managerial human capital (ibid.). We do not know if the same innovation-boosting effect
applies to, for instance, geographic knowledge spillovers. Moreover, to our knowledge,
there have been no cluster studies comparing the innovation impacts of different
institutional factors such as the types of educational systems and market regulations. This
is unfortunate, as these types of study could help to explain performance differences
between clusters and perhaps even why the ‘Silicon Valley formula’ often does not
translate well to other contexts (Hospers et al., 2009; Ooms et al., 2015).

2.4.3 Methodological limitations
Methodological issues spanning all perspectives undermine a deeper understanding of
clusters. Both the quantitative and qualitative methods that have been used are insufficient
to capture complementarity and transcend contextuality. As a result, selective perspectives
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have emerged, with limited attention paid to the possibility that complementarity shapes
outcomes.

Linear, correlational models. Quantitative methods such as regression analysis and social
network analysis measure the isolated, net effects of factors (or more formally, predictors)
on an outcome. This means that a predictor is held constant for all others, and its effect is
assumed to be similar over all values of the other predictors. With such a methodological
basis, it is difficult to capture complementarity between factors, consider the degree of
necessity of a variable, or find multiple causal pathways leading to an outcome (Denk and
Lehtinen, 2013; Fiss, 2007).
To exemplify, firms may become highly innovative when relying on either geographic
spillovers or global networks, or both, or neither (i.e. with a stand-alone strategy) (Funk,
2014). However, as our unpacking has demonstrated, the success of any of these strategies
depends on the complementarity between many factors. These include the internal
capabilities (Frenken et al., 2015) and internal networks (Funk, 2014) of the firm, the regional
geographic diversity and specialization (Beaudry and Schiffauerova, 2009), the co-location
of firms with global pipelines (Morrison et al., 2013), the sparsity or density of collaborative
networks (Huggins and Thompson, 2013), the informal and formal institutional strength of
the environment (Barasa et al., 2017; Mesquita and Lazzarini, 2008), and so on. We have
argued that these factors interact in complex ways, and that the inclusion of the interaction
effects between predictors offers a means of capturing some of this complexity in
regression analyses. This quickly becomes difficult to interpret however, especially in
relationships exceeding three- or four-way interactions (Greckhamer et al., 2013).
Qualitative approaches. Qualitative approaches, including single or multiple case studies,
can more easily uncover causal complexity and offer valuable knowledge on how
outcomes are generated. These methods allow for an in-depth, rich understanding of a
particular context, but are generally non-systematic and non-comparative, and therefore
have difficulties transcending contextuality (Denk and Lehtinen, 2013).
As qualitative research is also best suited to a limited number of cases, it is difficult to
capture generalizable causal complexities. For instance, Evren and Ökten’s (2017)
qualitative case study of Istanbul’s jewelry cluster concludes that agglomeration benefits
and diseconomies coincide in one place, and are intrinsically bound to one another.
Although this can feed into theory creation, and can inspire similar studies in other
contexts, their exploration does not transcend the context. Similar issues impact our
knowledge of lock-in processes. We know why specific regions such as Detroit became
locked into declining activities (Lazzeretti and Capone, 2017; Menzel and Fornahl, 2010),
but have little knowledge of how lock-in processes compare across different contexts.
This is the case for all non-comparative studies, and even when multiple cases are
compared, the scale is too limited to draw broader conclusions.
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2.5 Reconciling cluster research
As we have shown, the cluster literature has become fragmented along different perspectives.
We have demonstrated that each interpretation of the cluster concept is valuable and
adds to our understanding (see table 2.1), but ultimately falls short of fully capturing
the complementarity between cluster dimensions (figure 2.4). To address the literature’s
shortcomings, we advocate a configurational approach.

2.5.1 A configurational approach
We have detailed that cluster research suffers from theoretical selectivity, empirical
selectivity, and methodological limitations. We have also demonstrated that economic
outcomes in clusters are likely the result of all three cluster dimensions coming together in
complex ways. It is here that the literature is least developed, with the majority of studies
selectively adopting specific cluster dimensions (figures 2.2 and 2.3) and leaving their
complex interrelationships undertheorized and untested (figure 2.4).
We suggest a break from the dominant approaches for assessing clusters through the
adoption of configurational theorizing and analysis. We argue that the key shortcomings
in the literature cannot be seen as separate issues. The methods used do not emphasize
the likelihood that economic outcomes such as innovation are the result of complex
constellations of contingencies, with the potential for multiple pathways to an outcome.
Therefore, scholars have not developed such theories. To do so would be problematic,
because the predominant methodologies do not allow for their testing.

Configurational theorizing. First and foremost, we argue that it is important to adopt a
holistic theoretical approach, where economic outcomes are understood to result from all
three cluster dimensions and their interrelationships. Configurational theorizing underlines
that outcomes generally result from complementarity between contingencies, rather
than from independent factors (Misangyi et al., 2017). Moreover, it emphasizes that there
can be several ways to reach any given outcome, and the relationships of all pertinent
contingencies may vary over these pathways (Ragin, 1987). In other words, what is positive
in some scenarios may become negative in others. Furthermore, the negation of
contingencies does not necessarily cause the absence of the outcome. This approach can
fully accommodate Porter’s (1998a, 2000) understanding of clusters as a multidimensional
constellation of characteristics that occur together and are interdependent (Greckhamer
et al., 2008; Misangyi et al., 2017).
Configurational analysis: QCA. Configurational theorizing has long been used in areas
such as management research, although the empirical tools to fully test complex
relationships have only recently emerged (Fiss, 2007; Misangyi et al., 2017). The method of
QCA was first developed by Ragin (1987, 2000, 2008). Over the years, its methodological
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capabilities have improved considerably, and it has been applied in domains as diverse as
the institutional and public network literatures. For example, the institutional literature
uses QCA to address the nestedness of institutions and their relation to organizational
strategies (Misangyi et al., 2017). The public network literature employs QCA to understand
stakeholder satisfaction in governance networks (Verweij et al., 2013). Despite these
diverse applications, none of the cluster studies that we reviewed utilize this methodology.
A full methodological overview of QCA goes beyond the scope of this paper and
would overlap with the in-depth overviews provided by Fiss (2007, 2011). However, it is
important to outline its key characteristics. At its core, a QCA compares ‘complex wholes’,
or ‘sets’ of attributes (Misangyi et al., 2017). Each case can be a member or non-member
of the sets denoting conditions of interest. To illustrate, a firm can either have network
linkages (and be a member of this set) or not (a non-member). The outcome, too, is
measured by set membership. Set memberships are constructed for each factor and
outcome of interest and are plotted in a matrix. This matrix of set relationships can then be
simplified using Boolean algebra, uncovering the sets (i.e. conditions) associated with the
presence of the outcome of interest. To identify pathways leading to the outcome, the
researcher(s) must decide on both a minimum number of cases and the consistency at
which a solution can be considered valid. Here, ‘consistency’ refers to the degree of
correspondence between the cases and their sets, and the expressed relationships in a
solution (Fiss, 2011). Prior to this logical reduction process, it should be ascertained whether
any given factor is necessary for the outcome through bivariate calculations of consistency
(Schneider and Wagemann, 2012). Uncovering necessity is rare, but can serve as an
indication that only one factor leads to the outcome of interest, meaning the use of a QCA
is not optimal (Ragin, 2008).
Because of its reliance on Boolean algebra, a QCA can be used with considerably
smaller sample sizes than typical correlational methods (e.g. regressions). It can also be
used for large and very large sample sizes. Small-N QCA research typically uses between
12 and 50 cases and four to eight causal conditions (Greckhamer et al., 2013). It enables the
use of in-depth case knowledge for the calibration or operationalization of sets and the
interpretation of findings. Large-N QCAs typically include up to 12 causal conditions and
have over 50 cases.
Multiple variations of this technique exist, such as crisp-set (csQCA), multi-value
(mvQCA) and fuzzy-set analysis (fsQCA) (Schneider and Wagemann, 2012). csQCA utilizes
binary sets, and mvQCA can be used to measure discrete, multinomial concepts. fsQCA
approaches sets in degrees of membership instead. In addition to detecting pathways to
an outcome and the necessity of conditions, other operations can be performed. This
includes investigating the degrees of overlap between sets (Fiss, 2007). Analyses can also
distinguish between core and peripheral factors using different types of assumptions in
the simplification process.
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2.5.2 How QCA may solve disagreements: a hypothetical study
At the start of our review, we highlighted four pivotal points of contention in the cluster
literature regarding the drivers of innovation, which also resurfaced in our unpacking of
disagreements and inconsistencies. The first concerns whether diverse or specialized
agglomeration externalities are key (Beaudry and Schiffauerova, 2009). The second is
whether sparse or dense interconnectedness is more beneficial (Alguezaui and Filieri,
2010). Third, we posited that it was uncertain whether firms become innovative because
of their location in clusters or through their embeddedness in networks (Bathelt et al.,
2004; Fitjar and Rodriguez-Pose, 2011). Fourth and final, there is some debate around
whether informal or formal institutions are the best forms of cluster coordination
(Rodríguez-Pose and Storper, 2006). We briefly explore how a QCA-driven analysis may
clarify these four key points of contention.
We take as our example an investigation of the drivers of innovation in a particular
industry distributed over several regions, using the firm as the unit of analysis. Our data
consist of the geographic externalities to which the firms are subject, their networks and
overall network structure, the strength of formal and informal institutions (the latter
proxied through trust), and firms’ R&D activities (table 2.2). These are all contingencies
which are expected to impact the innovation performance of firms. We propose measuring
innovation performance as whether or not firms have obtained patents within a particular
time frame.
For brevity, and to maintain a degree of simplicity, we envision a crisp-set analysis
where firms are either a member or a non-member of a set, despite approaches such as
fsQCA allowing for degrees of membership (Schneider and Wagemann, 2012). If the value
of a contingency meets the cut-off listed in table 2.2, it is a full member of the respective
set; if it does not, it is a non-member. We did not develop the theoretical grounding of
these factors, nor their chosen cut-off points, for which we refer to the references and
information in table 2.2. Nevertheless, we expect these factors to interact in complex
ways, necessitating the use of a QCA.
An example of the types of results that could emerge from this single, crisp-set QCA
are presented in table 2.3. Of course, this is a simplified example showing how four causal
pathways to innovation could shed light on the four points of contention. The pathways
are idealized, denoting firms with location-bound and location-spanning networks, as
well as location-bound non-networkers and informally coordinated networkers (solutions
1 through 4, respectively). Each achieves innovation through a particular combination of
contingencies.

Geographic diversity – specialization contention. Solution 1 shows firms with location-
bound networks, which have few internal capabilities. These firms would likely suffer in
clusters with high geographic diversity, as the concomitant knowledge spillovers are likely
difficult to absorb and process (Cohen and Levinthal, 1990). Because the presence of
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• Quality of Government Institute of • Normalized Quality of
the University of Gothenburg
Government Combined
Index ≥ 0.75
• Survey; expert interviews; content
analysis; researcher estimation

• Strong formal

• Strong informal

• Strong firm knowledge base • Survey; annual reports; industry
reports

Note: N denotes number of cases; Pi denotes the ith percentile.

Other
(firm-level drivers of
innovation)

Institutions
(institutional strength in
home region)

• High density

• Survey; third party information on • Inter-firm collaboration
specific networks (e.g. associations,
density ≤ 0.25
clusters)
• As above
• Inter-firm collaboration
density ≥ 0.75

• High sparsity

Networks
(Network-level structure)

• R&D investment ≥ P75

• 5-point Likert scale
measuring trust towards
co-located firms ≥ 3

• N > P50
• N > P50

• Survey; co-patenting
• As above

• Strong local networks
• Strong non-local networks

• ≥ 1 patent

Networks
(N firm-level connections)

• European Patent Office (2018);
survey

Set membership cut-off

• Eurostat (2018a) population statistics • Population density
(urbanization) > P50
• Eurostat (2018b) structural business • Location quotient
(concentration) > 1
statistics

• Firm innovation

Outcome: innovation
(firm-level)

Examples data source

Geography
• High diversity
(regional industry structure)
• High specialization

Contingency

Dimension
(measurement)

Table 2.2 Example QCA: crisp construct operationalization.
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urbanization often coincides with higher land prices and other negative externalities
(Beaudry and Schiffauerova, 2009), our hypothetical exercise associates its absence with
innovation. In contrast, these firms likely would benefit from geographic specialization.
In comparison, solution 2 captures firms with location-spanning networks, which have
strong internal capabilities and thus benefit from diverse information and its novelty.
They also have increased means to engage in distant partnerships (Phelps et al., 2012).
In this case, specialization creates few benefits, because it does not offer access to novel
information. Firms may leak knowledge however, hindering innovation (Frenken et al.,
2015). Finally, as shown in solution 3, diversity and specialization may coincide and be at
the core of the innovation strategy of a firm, substituting for networks.

Network sparsity – density contention. Firms in solution 1 benefit from network density,
creating closer bonds and more familiarity with networked firms (Huggins and Thompson,
2013). This enables them to share and process knowledge, compensating for their lack of
internal capabilities. Solution 2 shows that a QCA allows for this density to also become
detrimental. In this case, the most straightforward explanation would be that firms with
sufficient internal capabilities can internalize and utilize external knowledge without
external assistance. They can lose out from the overfamiliarity associated with network
density.
Location – global networks contention. In much the same way, local linkages give access
to knowledge that is more easily processed, but which is less novel (Huggins and
Thompson, 2013). Firms in solution 1 benefit only from local linkages due to their relatively
weaker internal knowledge base. Firms in solution 2 benefit only from global linkages due
to their strong internal capabilities. In contrast, solution 3 suggests that firms can also
become innovative by relying solely on geographic externalities, if these offer access to
knowledge inputs.
Informal – formal institutions contention. Finally, institutions are important in solutions 1
and 4, whereas in other solutions, firms can compensate for the lack of strong institutions
by their internal resource strength. In solution 2, this firm-internal capacity to compensate
for weak institutions is the clearest, as solution 1 requires either strong formal or informal
institutions. Solution 4 shows that firms in regions with weak formal institutions can still
become innovative if they rely on informal institutions, as put forward in the literature
(Mesquita and Lazzarini, 2008). Moreover, sparsity is negative, and density is positive.
We chose to highlight this potential relationship, because the familiarity associated with
density may strengthen informal modes of governance.
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⊗
●
●
⊗

●
⊗
⊗
●

Strong local

Strong non-local

High sparsity

High density

●
⊗

Strong formal OR informal

Strong knowledge base

Strong informal

Strong formal

●

⊗

●

High specialization

Note: ● = present condition; ⊗ = absent condition; blank space = the causal conditions may be present or absent.

Internal capabilities

Institutions

●

⊗

High diversity

Causal conditions

Networks (structure)

Networks (firm)

Geography

2
Location-spanning
networkers

1
Location-bound
networkers

Table 2.3 Example QCA: output table with configurations for high innovation performance.
3

⊗

⊗

●

●

Location-bound
non-networkers

4

●

⊗

●

⊗

Informally coordinated
networkers
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2.5.3 Shared conversations and societal relevance
In addition to providing the means to uncover complementarity, there are two added
benefits of a configurational approach worth highlighting. First, adopting this frame of
reference will make it easier for different disciplinary communities of scholars to interact
and for new, shared conversations to emerge, as it provides a common language and
logic (Misangyi et al., 2017). The approach can process and integrate both quantitative and
qualitative data and can, therefore, form a bridge between these two (often disconnected)
‘realms’ of research (ibid.). This is important for the cluster literature, which is, in part,
fragmented along such lines. Other fields have already started to adopt a configurational
approach (e.g. Misangyi et al., 2017; Verweij et al., 2013), and cluster research could benefit
from engaging with these discourses.
Second, in cluster research, a configurational approach holds the potential to offer
solutions of societal relevance. Most governments pursue policies to support and create
clusters (Martin and Sunley, 2003), yet these policies frequently fail to live up to their
promise (Duranton, 2011). These include attempts to transplant the Silicon Valley model to
the electronics and semiconductor industry in New Jersey and Texas (Giest, 2017).
Numerous studies have already emphasized that such generic endeavors are likely to fail
due to contextual differences (Ooms et al., 2015; Tödtling and Trippl, 2005). Instead, policy
approaches should be differentiated and suited to their particular circumstances. If we are
able to deepen our understanding of the geographic, network, and institutional conditions
of clusters and explore the full depth of complementarity between these dimensions,
we may be able to aid policy makers in achieving better outcomes. Utilizing a configurational
analysis can even address the necessity and sufficiency of cluster conditions, which could help
policy makers to first direct their attention to the preconditions of their desired results.

2.6 Discussion
In our systematic review, we have shown that the selective adoption of Porter’s (1998a,
2000) cluster concept has led to four distinct multidimensional perspectives, each of
which neglects the complementarity among the three cluster dimensions. This oversight
has been caused by theoretical selectivity, empirical selectivity, and methodological
limitations. We argue that the long-standing disagreements that have emerged as a result
might be reconciled by applying a configurational approach. We demonstrated this
potential in a hypothetical configurational study, in which we combined a holistic,
system-level cluster conceptualization with the means to measure complementarity.
This exercise shows that research questions such as whether diverse or specialized
agglomerations drive innovation are likely misguided, as they assume unifinality and
symmetry. Instead, we expect the effects of cluster dimensions to vary within complex
constellations of contingencies over multiple pathways.
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Because a configurational approach emphasizes conjunction, equifinality, and asymmetry,
it provides a foundation from which to elaborate on the existing midrange theories of
clusters (Fiss, 2011; Misangyi et al., 2017). It could, for example, advance the burgeoning
literature suggesting that internal capabilities determine the effects of agglomerations on
firms, which is host to competing theories (Frenken et al., 2015). In their recent study,
Grillitsch and Nilsson (2019) contrast the knowledge equilibrium and knowledge
competition arguments. The former argument predicts that weak firms benefit from
capturing geographically bounded knowledge spillovers, and suffer little from knowledge
leakage. The latter argument suggests that only strong firms have the necessary absorptive
capacity to benefit (Cohen and Levinthal, 1990). Researchers consider these divergent
postulations incompatible, and the disparate evidence contradicting (Grillitsch and
Nilsson, 2017, 2019; Hervas-Oliver et al., 2018; Knoben et al., 2016). However, with a configurational lens, there is no incompatibility or contradiction. Disparate theoretical arguments
and empirical findings may represent different pathways to an outcome. There is much
promise in rigorously theorizing about such paths and adapting existing theories to a
configurational approach.
Although the application of configurational theorizing and analysis to clusters may
help researchers to solve long-standing disagreements, we are not suggesting that it is a
panacea for all the issues in the literature. Studies must still adopt a holistic, three-dimensional, system-level perspective and include other relevant contingencies. Moreover,
concepts should be measured correctly. Conflating network contingencies with
geographic proxies is, for instance, problematic, as touched upon earlier. Furthermore, it is
important to note that many of the issues raised in the broader field of economic
geography also apply to cluster research (e.g. Bathelt and Glückler, 2003; Rutten, 2014,
2017). For instance, regions are often considered actors, obfuscating the role of firms and
the agency of individuals (see Bathelt and Glückler, 2003). Related to this, Rutten (2014)
points out that micro-level processes are rarely traced. Although networks are built and
sustained by individuals who are embedded in social systems, learning in networks is
seldom explicitly recognized as resulting from this embeddedness (Rutten, 2014, 2017).
We are also not suggesting that quantitative and qualitative methods should be
replaced by configurational analysis. Each approach has characteristics that enable it to
improve the study of clusters. Rather, it is our suggestion and hope that configurational
theorizing and analysis become tools utilized by cluster researchers, which will enable
scholars to conceptualize and test the impact of various combinations of cluster
dimensions, as well as their necessity and sufficiency. Configurational analysis can be used
in conjunction with quantitative and qualitative methods. To illustrate, qualitative research
can feed into the creation and calibration of conditions (Fiss, 2011). Similarly, quantitative
methods such as regressions can be used to verify the robustness of configurations
uncovered in QCA, as is done in public administration, strategic management, and
organization research (e.g. Fiss, 2011; Torugsa and Arundel, 2017).
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Our research is not without caveats and limitations. Although our review was
extensive, we only systematically perused the literature published in top journals. It is
therefore possible that we missed insightful perspectives on clusters presented elsewhere.
Moreover, we did not study the ‘grey literature’ – the body of material outside the
academic domain (Adams et al., 2017). It would be interesting to review how policy makers
and others utilize the cluster concept in future studies, so that the academic discourse can
better align with and inform their needs.
We hope that our review encourages cluster researchers to make use of the theoretical
and methodological tools afforded by a configurational approach in an attempt to
reconcile the differences observed in cluster literature and inform new research directions.
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Chapter 3
Clusters and Firm-Level Innovation:
A Configurational Analysis of Agglomeration,
Network and Institutional Advantages in
European Aerospace

This chapter is based on the publication:
Speldekamp, D., Knoben, J., Saka-Helmhout, A., 2020. Clusters and firm-level innovation:
a configurational analysis of agglomeration, network and institutional advantages in European
aerospace. Research Policy 49, 1–13.

CHAPTER 3

Abstract
Clusters have the potential to strengthen firm innovation. However, our knowledge of
how firms are affected by the external resources found in clusters, and how this relates to
their level of internal resources, is limited. There are seemingly conflicting theoretical
assumptions and empirical findings on both the individual and combined impact of these
resources. Our paper seeks to reconcile these by adopting a configurational lens, allowing
for multiple pathways to innovation. Applying fuzzy-set Qualitative Comparative Analysis
(fsQCA) to a sample of firms in European aerospace clusters, we uncover that innovation
outcomes can only be explained through combinations of internal assets, and external
resources provided by geography, networks, and institutions. No single resource, in isolation,
is sufficient. We distinguish between a total of seven pathways. These vary from weak firms
benefitting from localized knowledge spillovers, to strong firms with extensive non-local
networks. We find that the relationship between internal and external resources is causally
complex, with even the potential for negative innovation impacts. Hence, we provide a
first step towards harmonizing the literature’s different approaches to understanding
clusters’ impact on firms.
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3.1 Introduction
Researchers have long been interested in agglomerations of economic activity and their
potential to strengthen firms’ innovation output (Galliano et al., 2015). In this discourse,
Porter’s (1990b, 1990a) cluster concept has become the standard (Martin and Sunley, 2003;
Wolman and Hincapie, 2014). He describes clusters as “geographic concentrations of
interconnected companies, specialized suppliers, service providers, firms in related
industries, and associated institutions (…) in particular fields that compete but also
cooperate” (Porter, 1998b, pp. 197-198). This definition signals that firms in clusters are
subject to combinations of geographic, network and institutional forces. For instance,
both diverse and specialized geographic concentrations of activity can lower input costs,
and foster innovation through knowledge spillovers (Van Der Panne, 2004). However,
firms may suffer concomitant congestion and competition effects (Knoben, 2008;
Sorenson and Audia, 2000). Interconnectedness enables partners to purposely transmit
knowledge, but makes them vulnerable to negative effects from free-riding (Gordon and
McCann, 2000; McCann and Folta, 2008). Moreover, certain institutional regimes and
structures are conducive to innovation efforts, while others are unfavorable (Allen, 2013;
Hotho, 2014).
Despite considerable academic attention (Hervas-Oliver et al., 2015; Lazzeretti et al.,
2014; McCann and Folta, 2008), there are disagreements on fundamental matters such as
whether geographic specialization or diversity spurs firm innovation (Beaudry and
Schiffauerova, 2009; Glaeser et al., 1992; Van Der Panne, 2004; Van Oort, 2015). A recent line
of research stresses that these contentions are likely a consequence of earlier studies not
considering the moderating impact of firm-internal resources on the effects of external
forces, although various assumptions exist on this relation (Frenken et al., 2015;
Hervas-Oliver et al., 2018). At one extreme, the resource-based view (RBV) (Barney, 1991;
Peteraf, 1993) and its extension (Arya and Lin, 2007; Lavie, 2006) suggest that weak firms
benefit from clusters. In this view, not all resources need to be embedded in the firm
(Lavie and Drori, 2011). External resources can substitute internal endowments (CuervoCazurra and Un, 2010; Lavie, 2006), and weak firms are unlikely to suffer from knowledge
leakage (Frenken et al., 2015). This substitution can be the driving force for innovation in
such firms (Grillitsch and Nilsson, 2017). In contrast, it has also been proposed that stronger
firms benefit from cluster advantages through complementarity between internal and
external resources (Hervas-Oliver and Albors-Garrigos, 2009). This proposition rests in the
absorptive capacity argument that without sufficient internal resources, firms cannot use
external knowledge (Cohen and Levinthal, 1990; Voudouris et al., 2012). Complicating
matters further, it has also been proposed that moderately strong firms benefit the most,
experiencing complementarity while being less negatively impacted by knowledge
leakage (Hervas-Oliver et al., 2018).
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We assert that these enduring inconsistencies can be reconciled by not only
considering substitution and complementarity between internal and external resources,
but also among external resources (Speldekamp et al., 2020b; Whittington et al., 2009).
Furthermore, there are likely multiple pathways for cluster firms to innovate, between
which internal and external resources have asymmetrical effects and varying degrees of
necessity and sufficiency (Denk and Lehtinen, 2013; Fiss, 2007, 2011). To illustrate, in one
path, geographic diversity could be detrimental for weak firms and, in another, it may be
positive as it coincides with geographic specialization and a strong network, enabling the
use of knowledge spillovers from dissimilar firms, and offsetting congestion effects
(Breschi and Lenzi, 2016; Fritsch and Kublina, 2018; Huggins and Thompson, 2013). We thus
apply a configurational approach, breaking from the assumption that individual factors
either always contribute to, detract from, or are insignificant for innovation (Misangyi et al.,
2017; Ragin, 1987, 2008). Our accompanying research question is: What configurations of
geographic, network, and institutional factors combined with different levels of firms’ internal
resources are associated with high firm-level innovation?
In what follows, we first detail the external and internal drivers of innovation, as well
as the literature’s different views on how these combine to drive innovation. Subsequently,
we present our research setting and methods. Data gathered in the European aerospace
industry are analyzed using fuzzy-set Qualitative Comparative Analysis (fsQCA). Our
analyses suggest that the different theoretical assumptions and empirical findings
characterizing the literature are not contradictory or paradoxical, as often claimed
(Grillitsch and Nilsson, 2019; Hervas-Oliver et al., 2018). We uncover a total of seven paths to
innovation which demonstrate that either external or internal resources, in isolation, are
insufficient. The modes of innovation vary between these paths, from agglomerated
innovators with weak internal resources, to strong linchpin innovators. In our discussion,
we present our study’s theoretical and practical implications. We highlight the need for
future research to further unpack the complex relationships between contingencies
driving firm-level innovation in clusters to advance our understanding.

3.2 Theoretical background
Our study principally draws on Porter’s (1990b, 1990a, 1998b) foundational work on
clusters (see Lazzeretti et al., 2014) by studying the complementarity and substitution
among his three cluster dimensions in their interaction with firms’ internal resources. Our
theoretical framework also reflects on the (extended) RBV and the theory of absorptive
capacity. These have been used to arrive at different expectations of how internal and
external resources combine to result in firm innovation. We provide a first step to
reconciling these seemingly divergent views, which we also empirically test.

62

CLUSTERS AND FIRM-LEVEL INNOVATION

3.2.1 The cluster concept: the external forces impacting firms
Much of the cluster literature focuses on the innovation consequences of geographically
bounded economies of scale (Gordon and McCann, 2000). Diverse, urbanized
environments offer well-developed infrastructures and proximate services, decreasing
transaction costs (Glaeser et al., 1992; Jacobs, 1969). In contrast, localization economies
arise through the co-location of firms in the same industry, or with a shared technological
or product focus (Krugman, 1991; Marshall, 1920). This concentration results in input
advantages such as access to a pool of specialized labor, and specialized services.
Moreover, because knowledge is only partially rival and appropriable, it spills over
between firms (Breschi and Lissoni, 2001). These spillovers are geographically bounded
and occur, for example, through labor mobility and chance meetings (Bathelt et al., 2004;
Feldman, 1999). In clusters with strong urbanization economies, these are more diverse,
whereas localization economies provide access to industry-specific spillovers (Glaeser et
al., 1992; Van Der Panne, 2004).
Firms in clusters also purposefully engage with other organizations to improve their
innovation capability (Boschma and Ter Wal, 2007; Pittaway et al., 2004; Porter, 2000).
Geographic proximity to potential partners in clusters lowers communication costs, and
facilitates the exchange of tacit knowledge, an important driver of innovation, through
face-to-face contact (Belussi and Sedita, 2012; Biggiero and Sammarra, 2010; Howells, 2002;
Von Hippel, 1998). However, geographic concentrations of firms do not necessarily result
in interconnectedness (Boschma and Ter Wal, 2007; Ter Wal and Boschma, 2009). A growing
body of research suggests that despite most networks being local, extra-local connections
can be especially useful to innovation (Boschma, 2005; Breschi and Lenzi, 2016; Fitjar and
Huber, 2015; Fitjar and Rodriguez-Pose, 2011; Huggins and Thompson, 2013). They can
provide access to more relevant knowledge, especially for specialized firms, and grant
learning opportunities otherwise lacking in clusters with few potential partners and
knowledge spillovers (ibid.).
The quality of formal and informal institutions in clusters are similarly important when
considering innovation, because they determine the opportunity structures and
constraints that firms have to navigate (Allen, 2013; Boschma, 2005; Casper and Whitley,
2004; Hall and Soskice, 2001; Hotho, 2014; Oliver, 1997; Whitley, 2007). The efficacy of formal
institutions is principally determined by political stability, regulations, rule of law, control
of corruption, and the extent to which citizens can participate in political processes
(Kaufmann et al., 2009; Rodriguez-Pose and Di Cataldo, 2015). For instance, if the rule of law
is strong, firms have better means to protect their intellectual property and are more likely
to invest in innovation (OECD, 2010). Similarly, the quality of services such as education,
health care, and law enforcement impact firms’ capacity to innovate. Due to administrative
control held by regions, these factors can vary on a regional basis (Rodriguez-Pose and Di
Cataldo, 2015). Regionally bounded informal institutions, norms and habits in clusters are
just as impactful on firm innovation (Boschma, 2005). These develop over time, and create
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trust between firms, facilitating transactions and deeper collaborations (Moulaert and
Sekia, 2003). When communities in clusters develop their own norms, they often create
mechanisms to penalize undesirable behavior. For instance, unwanted copying of designs
or production methods may lead to firms being excluded from future engagement with
other clustered firms (Dei Ottati, 1994).
Access to external resources can also have adversarial effects (McCann and Folta,
2008). The geographic concentration of firms may result in congestion, high land prices,
and competition for inputs such as qualified labor (Knoben, 2008; Sorenson and Audia,
2000). In their metanalysis of geographic effects, Beaudry and Schiffauerova (2009) show
that localization economies especially generate disadvantages. This includes labor poaching
and knowledge leaking to co-located (and perhaps competing) firms (Frenken et al., 2015).
This is expected to be especially damaging in institutional environments with weak formal
and informal institutions, where intellectual property rights are underdeveloped and
opportunism is left unsanctioned (Doh et al., 2017; Khanna and Palepu, 1997, 2000; Verbeke
and Kano, 2013). Similar concerns apply to networks that expose firms to the risk of freeriding and learning races (Baum et al., 2000).
The balance of positive and negative implications of clusters for firms’ innovation is
subject to intense debate, with inconsistent empirical findings (Frenken et al., 2015;
McCann and Folta, 2011). To illustrate, for the last twenty years it has been contentious
whether diverse or specialized agglomerations drive innovation and growth (Beaudry
and Schiffauerova, 2009; Glaeser et al., 1992; Van Der Panne, 2004; Van Oort, 2015). There is
a similar disagreement on whether formal or informal institutions are key (Rodríguez-Pose
and Storper, 2006). Even the fundamental question of whether it is enough to be located
in a cluster, or if firms need to be embedded in extra-local networks remains unresolved
(Bathelt et al., 2004; Fitjar and Rodriguez-Pose, 2011).

3.2.2 Firm-level heterogeneity
In order to address the contradictory theoretical assumptions and inconsistent findings
highlighted in the preceding section, researchers are increasingly moving away from the
idea that clusters have universally positive or negative effects for the firms contained
within them (Frenken et al., 2015; McCann and Folta, 2008). Instead, they are addressing
the question of “which type of firms profit from clustering and under what conditions?”
(Frenken et al., 2015, p. 20). This development has coincided with efforts to connect to the
strategic management and organizational literatures, drawing on the RBV and absorptive
capacity theory (Hervas-Oliver et al., 2018; Hervas-Oliver and Albors-Garrigos, 2009).
The RBV emphasizes that firm-internal resources drive innovation (Barney, 1991;
Peteraf, 1993). Although an extensive overview of RBV research is beyond the scope of this
paper (for which we refer to Barney et al., 2001, 2011; Kraaijenbrink et al., 2010), three of its
features are important for our purposes: its emphasis on combinations of resources, the
importance of intangible resources, and the pliability to accommodate the role of external
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resources. The first two points indicate that individual resources have a limited capacity to
generate innovation, and that, instead, this principally results from combinations of
intangible assets (Bakar and Ahmad, 2010; Barney, 1995; Kostopoulos et al., 2002). This is
the most evident in research-driven industries such as aerospace, where technological
knowledge in the firm, employees’ skills, and quality of business processes determine
success to a greater extent than imitable tangible resources such as equipment and
property (Arman and Foden, 2010; Kyläheiko et al., 2011; Lefebvre and Lefebvre, 1998;
Michalisin et al., 1997; Oltra and Flor, 2003; Prencipe, 2002). The third point relates to
extensions of the RBV that include external resources (Arya and Lin, 2007; e.g. Lavie, 2006).
This research overlaps with the cluster literature, noting that resources are embedded
in firms’ immediate geographic environment and institutional context (Brouthers et al.,
2008) and can be sourced through networks (Dyer and Singh, 1998; Eisenhardt and
Schoonhoven, 1996; Lavie, 2006).
Notably, if the origins of knowledge and other types of resources are not important,
accessing external resources can be a substitute to building firm-internal resources
(Cuervo-Cazurra and Un, 2010; Lavie and Drori, 2011). Cluster scholars have even argued
that firms with weak internal resource bases have the “most to gain and least to lose”
(Frenken et al., 2015, p. 15). For these firms, external knowledge is likely to be novel (McCann
and Folta, 2011; Oliver, 1997), and the risk of knowledge leakage minimal (Boschma and
Frenken, 2011).
Although the extended RBV does not preclude the possibility that innovation results
from the complementarity between having both significant internal and external
resources, most of the scholarship on clusters suggesting this has relied on Cohen and
Levinthal’s (1990) absorptive capacity construct (Hervas-Oliver et al., 2015). Through this
approach, two different expectations emerge. On the one hand, a group of scholars
argues that firms with the strongest internal resources are best able to navigate their
environment, and recognize, assimilate and use external knowledge (Cohen and Levinthal,
1990; Kogut and Zander, 1992; McCann and Folta, 2011). Additionally, such firms are more
likely to be able to support larger networks due to greater resources, and reputation
effects (Ter Wal and Boschma, 2011). On the other hand, this view on complementarity has
been criticized for ignoring the detriments of clustering (e.g. Frenken et al., 2015). External
resources are more likely to be redundant the stronger a firms’ internal resources are (ibid.).
Moreover, knowledge leakage may occur, leading to firms empowering their competitors
(Alcácer and Chung, 2007; Rigby and Brown, 2015; Tallman et al., 2004). Therefore, firms
with a moderately developed resource base may be in the best position to gain from
external assets, having sufficient capacity to absorb them, and fewer costs relating to
leakage and redundancy (Frenken et al., 2015).
Although there is agreement within this strand of research that internal resources are
impactful and shape the role of external resources, the assumptions on this relationship
are thus disparate. Similarly, there are divergent empirical findings, providing evidence for
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each of the preceding arguments, which have been perceived as contradictory
(Hervas-Oliver et al., 2018, p. 10), conflicting (Knoben et al., 2016), and even paradoxical
(Grillitsch and Nilsson, 2019). First, location choice studies support the existence of a
substitution effect (Alcácer and Chung, 2007, 2014; e.g. Kalnins and Chung, 2004). For
instance, Shaver & Flyer (2000) demonstrate that larger, resource-rich and foreign
greenfield investments in US manufacturing tend to avoid clusters, as they are likely to
lose out, whereas the opposite is true for small greenfield projects. This is strengthened by
Grillitsch & Nilsson’s (2017) study, which finds that weaker Swedish firms’ employment and
sales growth are positively impacted by their location in clusters with strong geographic
externalities. Stronger firms in their sample do not benefit from such externalities.
However, in a more recent study in the same context, these authors find that knowledge
intensive, high-growth firms’ labor productivity improves in knowledge-rich regions
(Grillitsch and Nilsson, 2019). McCann & Folta (2011) present similar findings, detailing that
the larger the knowledge stock of US biotech firms, the more their innovativeness is
strengthened from being located in bigger and more knowledge-rich clusters. Finally,
work by Hervas-Oliver et al. (2018) and Knoben et al. (2016) provide evidence for the
benefits accrued by moderately strong firms. Hervas-Oliver et al. (2018) show that for
product innovation, Spanish firms with strong resources have less to gain from clusters
than moderately strong firms. In addition, when their internal resources are very weak,
external resources cannot be accessed and internalized. Knoben et al. (2016) uncover
similarly complex interrelationships in their study of Dutch firms. Here, the productivity of
very small and large firms, which can be expected to have to the fewest and strongest
internal resources, suffers from strong urbanization and localization externalities. In
contrast, moderately strong firms benefit.

3.2.3 Complexity and multiple pathways
Given the uncertainties about the effects of clusters on firms (Hervas-Oliver et al., 2018; cf.
McCann and Folta, 2011), we need to adopt an approach that allows for causal complexity.
This is not to say that previous studies do not account for the interaction between factors,
or for bell-shaped relationships. Hervas-Oliver et al. (2018), for instance, uncover a curvilinear
relationship between internal and external resources resulting in innovation. However,
it is likely that there are even more complex constellations of geographic, network, and
institutional factors, as well as internal resource strength, which result in innovation over
multiple, potentially asymmetrical pathways (Misangyi et al., 2017).
In other words, we propose that a configurational approach that more fully acknowledges
conjunction, equifinality, and asymmetry has the potential to advance our understanding
of clusters (Fiss, 2007, 2011; Ragin, 2000, 2008). Under such an approach, weak firms could
substitute building further internal resources by seeking external sources, and strong and
moderately strong firms may simultaneously experience complementarity. They do not
necessarily rule each other out, as has been assumed thus far (Frenken et al., 2015), but
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may constitute distinct pathways to innovation. Furthermore, this approach holds the
potential to advance debates on whether geographic specialization or diversity, formal or
informal institutions, and being in a cluster or having non-local networks spur innovation
(Speldekamp et al., 2020b). In some contexts and pathways, these conditions each may
help firms innovate, and even be necessary factors, yet in others they could prove
unimportant or detrimental (Misangyi et al., 2017).

3

3.3 Data and methods
Fuzzy-set Qualitative Comparative Analysis (fsQCA) ideally fits our configurational
approach, allowing us to uncover the combinatorial conditions under which internal and
external resources are associated with high firm-level innovation. fsQCA is a comparative
case analysis, where each case is considered as a combination of attributes (Fiss, 2011;
Misangyi et al., 2017; Ragin, 2008). Different combinations of attributes can cohere with the
presence of an outcome. To uncover such coherence, both the attributes and outcome
are transformed into sets and analyzed through sub- and superset relationships. Therefore,
an important step in our study was to create thresholds to ascertain when firms were
members of sets – e.g. when they had strong internal resources and were subjected to
strong geographic specialization. Below, we first present our data and cases, before we
delve into other important characteristics of fsQCA. Finally, we discuss how we constructed
and analyzed the different sets.

3.3.1 Research setting
We opted to study the European aerospace industry for three reasons. First, it is a highly
concentrated industry with self-defined clusters (EACP, 2019b; European Cluster Observatory,
2015). Second, its firms (and entire clusters) display significant differences in geographic,
network, and institutional conditions, as well as internal resources, and innovation
outcomes (ECORYS, 2009a; Hickie, 2006; Rose-Anderssen et al., 2008; Turkina et al., 2016).
The third reason is practical in nature. Most European aerospace clusters are member of
the European Aerospace Cluster Partnership (EACP). With help from this meta-organization,
we were able to enlist the support of six aerospace clusters, spread over four countries.2
Our analysis builds on interview and survey data, as well as statistics from secondary
sources. We conducted in-depth, semi-structured interviews with managers from the six
2

The EACP had 34 member clusters in 13 countries at the end of 2013, of which approximately half were
active (EACP, 2014; personal communication with the EACP). The clusters participating in our study are:
Hamburg Aviation, Niedersachsen Aviation, LR BW (all in Germany); NAG (the Netherlands); Madrid Network
(Spain); DAC (Italy). We also received assistance from Lazio CONNECT (Italy), FAC (the United Kingdom), FLAG
(Belgium), Aerospace Valley (France), and interviewed their cluster managers, but had challenges reaching
their members for the administration of the survey. As explained further below, we piloted our survey with
help from WEAF (which is in the United Kingdom).
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participating clusters. We also interviewed the managers of four other clusters (which did
not participate in the main study) to gain a better understanding of the research context.
The interviews lasted between 80 and 180 minutes, averaging two hours. We inquired
about the cluster’s history, defining characteristics such as geographic reach, institutional
conditions, and any regional or sectoral challenges. These interviews were recorded,
transcribed verbatim, and coded. They were vital in interpreting our fsQCA results.
In addition, we used our interviews to ask each cluster manager to reflect on our survey,
using their feedback to develop the instrument.
In our survey, we asked firms about their general characteristics, R&D activities, and
their innovation outcomes between 2013 and 2015. Most of these questions were derived
from the 2012 edition of the Community Innovation Survey (Eurostat, 2019d). We also
asked each firm to list their ten most important innovative partners both inside and
outside the cluster (for a maximum of 20 connections). Listed connections needed to
have the primary goal of exchanging or acquiring knowledge to support innovative
activities (following Knoben and Oerlemans, 2012). These partners could be firms, or other
types of organizations (e.g. governmental institutions). We set a maximum number of
connections as most firms only have a few innovation partners, and a small group of firms
have a very large number of connections – risking non-response. The minimum frequency
of contact was set at once a month, regardless of the communication medium. For
linkages inside the cluster, we used a roster supplied by cluster managers (see Ter Wal and
Boschma, 2009). Outside linkages were entered freeform. Moreover, we asked firms about
the extent to which they shared mutual trust with co-located firms.
To ensure the viability of our questions, we piloted the survey among eleven members
of the WEAF cluster at a showcase event. Upon our confidence in the survey’s quality, we
distributed it among the six participating clusters (appendix 7.2.1 presents the full
questionnaire for one of our clusters, namely Hamburg Aviation). This data collection took
place between October 2016 and July 2017. The survey was sent to all types of organizations,
although we filtered responses from non-firms for the purpose of our current study. For
five of the six clusters, we depended on their managers to send electronic survey links to
their member organizations. In the other case, we sent direct emails to the cluster
members. These efforts, as well as reminders via email, did not lead to the desired
response. Therefore, the first author attended trade exhibitions and cluster member
gatherings with help from the cluster managers. As a result, the majority of surveys were
administered in person.
Table 3.1 reports the breakdown of our response rates per cluster, and shows that we
gathered a total of 65 unique and useable responses.3 Relatively low responses are a
common issue in organizational research (Baruch and Holtom, 2008), especially when
3
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In six cases, firms completed the survey twice. We discarded the least complete responses, and when this
did not differ, this was done at random. It is worth noting that the data entered by firms in the duplicate
responses were almost identical.
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capturing networks (Ter Wal and Boschma, 2009). Although many firms were not willing
to share the strategic information that we were interested in, we are confident that our
data provides a basis for meaningful analysis. Our study is of an exploratory nature.
Moreover, the method we utilize is ideally suited to uncovering whether multiple
configurations of internal and external resources exist, even with a relatively small and
unrepresentative sample (Greckhamer et al., 2013). As Fiss (2011, p. 402) explains, fsQCA
does not require data to be drawn from particular probability distributions.

3

Table 3.1 Cluster composition and survey response breakdown.
Cluster

Corresponding
NUTS region

N cluster
membersab

N cluster
member firmsb

N survey
responses

Hamburg Aviation

DE6 (NUTS-1)

133

121

21

Niedersachsen Aviation

DE9 (NUTS-1)

306c

250c

15

LR BW

DE1 (NUTS-1)

85

84

10

NAG

NL (NUTS-0)

104

88

14

Madrid Network

ES3 (NUTS-1)

64

51

3

DAC

ITF3 (NUTS-2)

Total

164

135

2

856

729

65

a These membership numbers include non-firms.
b T hese

figures are based on a combination of the EACP (2016) website, interviews with the cluster managers,
cluster presentations, and membership lists provided to us.
c These are estimates due to this cluster’s lack of formal membership.

Additionally, we used various secondary data to capture firms’ geographic and
institutional conditions. For the former, we used Eurostat (2019a, 2019b) population and
structural business statistics. To measure formal institutions, we relied on data from the
Quality of Government Institute of the University of Gothenburg (Charron et al., 2014,
2015).

3.3.2 FsQCA: main features and calibration
We used fsQCA to investigate our propositions (Ragin, 2008). While it is beyond the
purview of our paper to provide an extensive methodological overview of this method
(Fiss, 2007, 2011; Greckhamer et al., 2008), it is important to highlight some of its key characteristics and why it was suitable for our purposes.
First and foremost, fsQCA allowed us to analyze a medium number of cases with a
relatively large number of causal factors (Fiss et al., 2013; Greckhamer et al., 2013). It gave us
the opportunity to uncover both necessary and sufficient conditions for firm-level
innovation. Through its assumptions of conjunction, equifinality and asymmetry, fsQCA

69

CHAPTER 3

offered us the potential to understand the relationship between the different factors and
the outcome, aligning well with our configurational thinking (Misangyi et al., 2017).
To analyze sub- and superset relationships, we calibrated the degree of membership
in sets through three anchor points, as is customary in fsQCA (Ragin, 2000, 2008). These
denoted full membership, the crossover point (also known as the maximum point of
ambiguity), and full non-membership. The respective scores of these thresholds were 1,
0.50, and 0. These points were then used to assign continuous set membership scores of
firms, ranging between full membership and full non-membership. Following common
practice in the literature, we based our calibration thresholds on external and theoretical
criteria when these were available to us (e.g. Fiss, 2011; Misangyi et al., 2017). Unfortunately,
we could not always find clear indicators to guide our calibration. In these cases, we
followed the practice of relying on sample statistics (e.g. percentile scores) (cf. Chappin et
al., 2015). Finally, it is important to note that due to the methodological issues associated
with a membership score of exactly 0.50, i.e. the point of maximum ambiguity, we added
a constant of .001 to all calibrated scores below 1 (Fiss, 2011; Hotho, 2014).4
The calibration reported below and the analyses of set relationships discussed later in
the paper were performed using the Fuzzy-Set/QCA 3.0 program (Ragin et al., 2017).

Outcome: innovation. Our measure of innovation captures the number of patents
registered by individual firms with the European Patent Office (EPO) between 2013 and
2015. These numbers were reported in our survey and then cross-checked using the
European Patent Register (EPO, 2018). In this procedure, we entered the company names
as the applicant and searched for priority dates (the earliest patent application for an
innovation) in 2013, 2014, and 2015. As we considered recent innovations, we were not
able to check whether patents had been approved. Such procedures often take more
than 5 years. However, in order for patents to be granted, they must be non-trivial and
useful (Trajtenberg, 2001). With costs being incurred to apply for a patent, it can be
expected that firms will only do so when they believe their innovation meets these
criteria.
Patents are an imperfect measure of innovation (Whittington et al., 2009), but they
are a useful proxy for innovation in aerospace. The role of other mechanisms, such as
secrecy, to protect knowledge has steadily declined since the post-war period and the
increased importance of commercial value over defense interests (Ardito et al., 2016).
Moreover, because aerospace relies on technological assets, patents are an ideal protection
measure. This usefulness, as well as the practicality of patenting information being publicly
available, has led to their frequent adoption as a measure of innovation in aerospace
studies (ibid., p. 922).

4
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This means that the supplementary analyses on the negation of high innovation, reported later in the text,
have the constant of .001 deducted from membership scores instead.
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For our calibration, it is important to note that the majority of firms opting to protect
their knowledge through patents, even in aerospace, only hold a small number (Beaudry,
2001). We assigned a score of 1 to firms with at least 2 patents in the group of high
performers. Moreover, a sizeable segment of firms holds only one patent (ibid.). We coded
such firms with 0.50 – at the maximum point of ambiguity in the set. Firms without patents
were coded as 0 and were, therefore, completely out of the set.

Selection criteria: internal resources. As identified earlier in our paper, technological
resources are the principal determinant of internal resource strength in aerospace
(Lefebvre and Lefebvre, 1998; Prencipe, 2002). Crucially, the level of internal resources does
not only drive innovation directly but is likely to cohere with the effects of external
resources on firms’ innovation – resulting in complementarity or substitution. In the
literature, it is contentious whether firms with weak, strong, or moderately strong internal
resources benefit the most from external resources (Hervas-Oliver et al., 2018). While the
two extreme categories are both linear, the argument that firms with moderate internal
resources enjoy the greatest complementarities proposes an inverted U-shape relation. To
capture this potential optimum, our analyses on the drivers of innovation were not only
run over the entire sample (to provide a broad overview of set relationships), but also
separately for firms with the three different levels of internal resources.
In line with the extant literature, we operationalized these resources through the
percentage of sales invested in internal R&D during the years from 2013 to 2015 (Cohen
and Levinthal, 1990; Dalziel et al., 2011; Kyläheiko et al., 2011; Love and Roper, 2015; OECD,
2018; Somaya et al., 2007). This indicator is thus not dependent on firm size. The split of the
sample into three parts was achieved through terciles. Weak firms invested less than 2% of
their sales in R&D. Firms were moderately strong if they invested at least 2%, but less than
10%. Firms with strong internal resources invested at least 10% of their sales in R&D.
Through this split, we could identify pathways for each type of firm, as opposed to only
those with either the presence or absence of strong internal resources.
Causal conditions: internal resources. In addition to using internal resources as a selection
mechanism, we created four sets denoting their relative strength. This was a set for the
sample as a whole, and for weak, strong, and moderately strong firms, enabling us to
detect subtle differences in their impact within each analysis. The thresholds for the sets
were based on the minimum and maximum R&D intensity of their respective group and
the arithmetic average between these two points. In the analysis of the entire sample,
firms were fully in the set of strong internal resources when they invested 100% of their
sales in internal R&D, at the point of maximum ambiguity at 55%, and fully non-member
at 10%. The same thresholds were used in the selection of firms with strong internal
resources. For the moderately strong firms, the calibration points were set at 8%
(the highest value in our data below 10%), 5%, and 2%, respectively. The membership
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thresholds for weak firms were set at 1% (the highest recorded value in this group), 0.50%,
and 0%.
Causal conditions: geographic factors. For our geographic sets, it is important to note that
the clusters we examined have varying regional scopes. These range from NUTS-0 (an
entire country) to NUTS-2 (administrative regions) (see table 3.1). These are defined by the
clusters themselves, and are recognized by the EACP (2016). We used these self-defined
borders, which we sourced through our interviews, to calculate the measures described
below. Although it may seem that our clusters greatly differ in size, the only incidence of a
country-level cluster is NAG in the Netherlands. Its geographic span is roughly similar to
that of most other clusters – e.g. LR BW in Baden-Württemberg.
Our first geographic set captures strong urbanization economies. This represents (dis)
advantages created by a diverse concentration of economic activities. As the best way to
capture diversity is contentious, we combined two of the most commonly used indicators:
population density and job density (Breschi and Lenzi, 2016; Knoben et al., 2016). Both
pertain to 2013. Eurostat (2019a) readily provides population density, but not job density.
We were able to calculate job density by dividing the total number of jobs in a NUTS area
by the region’s total area (Eurostat, 2019b, 2019c).5 Both population and job density were
subsequently converted into percentile scores for all NUTS-0, NUTS-1 and NUTS-2 regions
within the EU-28.6 The scores for the relevant NUTS areas (denoting our clusters) were
averaged and imputed to our analyses. Here, firms were coded inside the set of being in a
highly diverse cluster if this score was at least in the 90th percentile, indicating the
presence of very strong Jacobs’ externalities. The crossover point was the 75th percentile,
which indicates moderately strong urbanization. Firms were outside the set at or below
the 62.5th percentile, which is only marginally above the median.
Our second geographic set captures strong localization economies, which emerge
due to concentrations of similar activities. Similar to our other geographic construct, there
is an ongoing debate regarding its measurement. One group of scholars argues that the
degree of specialization (e.g. a location quotient) best captures the density of interaction
between firms (e.g. Glaeser et al., 1992). Another argument holds that the absolute number
of co-located similar firms is key (Wennberg and Lindqvist, 2010). We believe that the latter
captures localization more directly, as it coheres with the available pool of specialized
labor, and access to specialized services (Beaudry and Schiffauerova, 2009). It is not
5

6

72

More precisely, we divided the total number of jobs for persons aged 15 or older by the total area size in
square kilometers. The total number of jobs was only available in the NUTS 2016 classification. However,
the total area size for each region in 2013 was only available in the incompatible NUTS 2013 classification.
Therefore, we used the 2016 area size, which was available in the proper classification. This is unlikely to
have an impact, as EU regions’ borders rarely change.
Some population data were missing. Here, we used the nearest year. For FRA (NUTS-1); FRA5 (NUTS-2) we
used 2015 data. For FRA1; SI03; SI04 (NUTS-2) we used 2014 data. Population data change slowly over time,
and taking data from subsequent years is unlikely to impose a significant measurement error.
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distorted by the presence of other types of firms. We therefore used the count of clusters’
member firms as our measurement for localization. These data were sourced from EACP
documentation and their website (EACP, 2014, 2015, 2016, 2019a), and discussed during our
interviews with the participating clusters. Overall, we were able to ascertain the
membership of 21 clusters. Their figures are strongly skewed to the right, averaging at
approximately 106 firms with a median of 78. The 75th percentile was measured at 128
firms. These estimates seem fairly accurate given that the EACP (2019a) reports that there
were circa 4,300 companies spread over their 42 partner clusters in 2019. We rounded our
figures for the calibration. Firms were coded as being subject to strong localization
economies if their cluster had at least 125 members. Such firms have a relatively large
number of co-located aerospace firms. 100 members was taken as the crossover point,
indicating the presence of some localization economies. Firms were outside the set if their
cluster had 75 or fewer members.

Causal conditions: network factors. In addition to geographic sets, we distinguished
between strong local and non-local linkages. Local linkages occur within clusters, and
non-local linkages are outside the cluster. Our operationalization of both is a count of the
number of organizations. The set membership thresholds for local and non-local
connections differed, as firms tend to keep more local connections. For local connectivity,
the full set membership threshold was set at 6, the crossover point at 3, and full nonmembership at 0. These values correspond to the 75th, 50th (median) and 25th percentiles.
For non-local connectivity, the thresholds were set at 3, 1, and 0, respectively. It should be
noted that, here, the median value is 0.
Causal conditions: institutional factors. Our conceptualization of institutions is twofold.
First, we captured the strength of formal institutions. Second, we constructed a set of
strong informal institutions.
Given that both the national and regional institutional quality shape firms’ opportunity
and constraint structures, we aimed to capture institutional quality at both levels.
We utilized the Quality of Government (QoG) index developed by Charron et al. (2014,
2015) at the Quality of Government Institute of the University of Gothenburg. This index
provides a summary valuation of regional service quality, impartiality, and lack of corruption.
It interpolates these data with six principal country-level Worldwide Governance Indicators
(WGI) to generate the QoG index (see Charron et al., 2013, 2014, 2015 for technical details).
We used the normalized index for 2013, with values ranging between 0 and 100, to create
a set for high quality formal institutions. A score of 1 was assigned to clusters in regions
with a QoG index score of 80 or above. Rodriguez-Pose & Di Cataldo (2015) note that this
is the threshold value above which a higher institutional quality is no longer associated
with increased patenting. The crossover point was chosen at a score of 65, and firms were
fully out of the set when their region scored at or below 50 (i.e. the mean).
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Finally, informal institutions were captured by the perceived localized trust. In our
survey, we asked firms to what extent they shared mutual trust with firms in their cluster
on a 4-point Likert scale. Firms which answered ‘to a great extent’ were coded as fully in
the set (a score of 4). ‘Somewhat’ was coded as the point of maximum ambiguity (a score
of 3). Finally, ‘not at all’ (a score of 1) was coded as fully outside the set.
Table 3.2 displays a summary of our set operationalizations.

3.3.3 Uncovering Causal Pathways with fsQCA
An important methodological step in uncovering the causal pathways to high innovation
performance was to create four truth tables. Each pertained to a selection of firms, i.e. our
full sample, as well as firms with weak, strong, and moderately strong internal resources.
Truth tables consist of 2k rows, where k denotes the number of causal conditions (Fiss,
2011). In these tables, each row represents a specific combination of causal factors which
are either true (1) or untrue (0). The rows detail how many cases have these characteristics,
and what their consistency is.
In the use of these truth tables to understand causal paths, we reduced the number
of rows of each table by determining a minimum number of cases, and a minimum
consistency value to retain a solution. Here, consistency refers to the extent to which cases
correspond to the relationships expressed in a solution. We set our minimum solution
frequency at one, due to our modest sample size (see Ragin, 2017, p. 53). Following this, we
set our consistency threshold at a minimum of 0.80. This minimum consistency was met
by two, six, and three cases respectively for firms with weak, strong, and moderately
strong internal resources, and two cases in the full sample.
The final step in this procedure was to further reduce the truth table to simplified
combinations of conditions which lead to the outcome, using the algorithm described by
Ragin (2017). We employed the parsimonious and intermediate solutions (Fiss, 2011; Kim,
2013). Each addresses limited diversity (i.e. logical configurations, or remainders, not in our
dataset) in a distinct way, with the parsimonious solution using each logical remainder,
and the intermediate solution only relying on ‘easy’ counterfactuals. Easy counterfactuals
are added to a set of causal conditions which lead to the outcome (i.e. high innovation
performance in our case). Difficult counterfactuals pertain to the removal of a condition
from a combination of causal conditions which lead to the outcome (see Fiss, 2011).
With these two solution types, we were able to identify both core and peripheral
conditions. Core conditions are part of both the intermediate and parsimonious solutions,
while peripheral conditions only appear in the intermediate solution. This means that the
evidence for causal relationships is the strongest for core conditions, which are therefore
the focal point of our analyses. In the configurational tables reported in the results below,
⬤ represents the presence of core conditions, and ⨂ their absence. Peripheral conditions
are denoted by smaller circles, i.e. ● and ⊗. Conditions which are not important are
indicated by blank spaces. Coverage and consistency values are presented at the bottom

74

125
6

3

Average of population and job density percentiles in 2013 at the respective
NUTS level.

N member firms of the respective cluster in 2016/2017.b

N innovation partners within the cluster with which firms engage with
the primary goal of exchanging or acquiring knowledge to support their
innovative activities in 2016/2017.b

As above, but regarding partners outside the cluster.b

Normalized Quality of Government (QoG) index in 2013.

The extent of mutual trust with firms in their cluster on a 4-point Likert scale
in 2016/2017.b

Urbanization

Localization

Local

Non-local

Formal

Informal

Geography

b This was measured at the time of our survey, namely between October 2016 and July 2017.

a These are the highest recorded values in the respective selections.

Institutions

Networks

90

Percentage of sales invested in internal R&D, 2013–
2015. The sample was 1) run for the full sample,
and split in three parts via terciles into firms with: 2)
weak, 3) strong, and 4) moderate internal resources.

Technological
strength

Internal
resources
1a
100
8a

2) < 2%
3) ≥ 10% investment
4) 2% to 10%

4

80

100

1) 0 to 100%

2

EPO patents with priority dates in 2013, 2014, or 2015.

Innovation

Outcome

0
50
1

1
3

0

3

65

75

100

55

2

0
10

0.50

62.50

10

55

5

0

1

75

Fully out

Crossover

Fuzzy-set calibration
Fully in

Measure

Causal conditions

Table 3.2 Causal condition operationalization and set calibration.
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of the tables, representing the empirical relevance and strength of configurations
(Schneider and Wagemann, 2012). More precisely, coverage is the proportion of cases
encompassed, and consistency denotes the correspondence between the cases and the
relationships in a configuration (ibid.). Raw and unique coverage values are provided for
each configuration. Raw coverage pertains to the total share, and unique coverage only
to the share covered exclusively by a particular configuration (Greckhamer et al., 2013).
The overall solution coverage and consistency pertain to combinations of pathways.

3.4 Results
Table 3.3 presents descriptive statistics of our measures for the four selections of firms, i.e.
our full sample, and weak, strong, and moderately strong firms (full sample correlations
are presented in table 3.4). Firm strength is denoted by the level internal resources (i.e.
technological know-how) and proxied by internal R&D investment. We observe that the
stronger internal resources are, the more firms innovate. As expected, weak firms have the
smallest local and non-local networks. There is no notable variation regarding firms’
presence in urbanized and specialized clusters between the samples. Finally, it is
noteworthy that the standard deviations are substantial, indicating large heterogeneity in
how firms score on the different measures within these groupings.
The configurations of firm-internal and external resources leading to high innovation
performance are shown in table 3.5. Importantly, when all firms are grouped together, we
only uncover a single pathway containing 16% of innovators. This analysis only distinguishes
between the presence and absence of very strong internal resources. Our separate
analyses of weak, strong, and moderately strong firms each capture multiple paths and
explain considerably more variance. This amounts to 71% of the innovation among weak
firms, and 35% among strong and moderately strong firms. This not only indicates that all
firms can become innovative, but that there are resource trade-offs shaped by different
firm strengths. We therefore focus on patterns of substitutive and complementary
relationships between resources within these more informative analyses.

3.4.1 Weak firms: agglomerated and networked innovators
Table 3.5 shows two configurations through which weak firms can compensate for their
lack of internal resources, i.e. solutions 2 and 3. Although they are characterized by their
reliance on either agglomerations or networks respectively, the presence of some
investment in internal R&D (between 0.50% and 1% of sales) is peripheral in both. At the
core of solution 2 is the presence of many similar firms, and a well-developed formal and
informal environment. This complementarity is not surprising. Institutional protection
mitigates negative consequences from knowledge leakage, and co-located firms who
trust one another may do little to stem outward flows of knowledge. It is more difficult to
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3.00

73.25

N = 65

0.71

11.21
0.00

7.65
2.05
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1.45
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3.00

73.25

7.00

10.00

N = 20

0.83

5.16

2.19

3.19

0.00

56.57

0.00

0.00
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61.88

1.96

4.08

3.00

73.25

10.00

10.00

97.03

N = 24

0.65

17.04

3.09

4.02

16.10

1.00

7.65

0.00

0.00

59.82

33.67 100.00 10.00

2.57
4.62
0.64

2.10
65.80
2.29

3.00

73.25

10.00

10.00

N = 21

3.54

4.05

8.00

2.14
14.58

4.67
84.79

97.03

8.42

3.24

Max
35.00

S.D.

Mean

Min

1.00

56.57

0.00

0.00

59.82

2.00

0.00

2.25

0.00

0.00

81.34

34.17

0.00

65.04

Min

8. Informal institutions

10.00

10.00

0.00
59.82

Max

7. Formal institutions

2.64

3.64

1.00
97.03

S.D.
25.90 100.00

1.85

0.44
15.11

11.08

Mean

3.58

0.28
88.11

0.00

6. Non-local linkages

Min

135.17 66.21 250.00 51.00 128.25 65.09 250.00 51.00 149.50 67.93 250.00 84.00 125.38 65.60 250.00 51.00

0.00
59.82

2.00

Max

5. Local linkages

97.03

0.62

S.D.

4. Localization

15.34

25.47 100.00

0.20

Mean

84.54

0.00

14.21

Min

3. Urbanization

Max

2. Internal resources

S.D.

16.90 100.00

5.20

Moderate
internal resources

Mean

Strong
internal resources

1. Innovation

Weak
internal resources

Variables

All
internal resources

Table 3.3 Sample descriptive statistics.
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Table 3.4 Correlations for the full sample.
Variables

1

2

3

4

5

6

7

1. Innovation
2. Internal resources

0.43

3. Urbanization

-0.03

-0.19

4. Localization

-0.07

0.29

-0.25

5. Local linkages

0.08

0.20

-0.24

0.06

6. Non-local linkages

0.13

0.00

-0.12

-0.32

0.47

7. Formal institutions

-0.13

-0.15

0.41

-0.01

-0.06

0.02

8. Informal institutions

0.18

0.24

-0.12

-0.04

0.16

0.24

0.08

Note: The reported coefficients are calculated using Spearman rank correlation coefficient. All values greater than
0.24 and lower than -0.24 are significant at ≤ .05 and are bold. Correlations for the sample selections are available
upon request.

utilize learning opportunities that occur in strongly urbanized environments, as well as
through non-local networks, rendering these peripheral absent conditions. After all,
if these contingencies do not have noticeable positive effects but still increase costs, it is
better if they are absent. This is quite different for the networked innovators in pathway 3.
They have strong urbanization, localization, and non-local networks at the core of their
innovation performance. Being able to rely on extra-local expertise seems to strengthen
their ability to make use of the knowledge spillovers in urbanized environments. That an
extensive local network is a peripheral present condition can be explained by this offering
few additional benefits over localization. Being subject to strong informal institutions is
also a peripheral present condition, assuming less importance than in solution 2. Although
it still boosts the development of localized spillovers, extra-regional networks are not
directly affected by localized trust.
The importance of knowledge spillovers from geographic localization, core to both
solutions 2 and 3, was corroborated by the cluster managers supporting firms. In our
interviews, they indicated that facilitating the co-location of similar firms is an important
development strategy. Such a strategy typically starts with an investment in research,
often in public organizations. As one cluster manager explained:
“We have to compete with innovation. This is kind of red line that goes through most
political decisions. (...) When we invest, we invest in new production technology, we invest
in research. And the idea behind it is inducing cluster-like developments – that you have
spillover effects that are serving both the industrial partner and the supply chain.”
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Our interviews also substantiate the importance of networks in pathway 3. Even
though it is not the only viable innovation strategy, many weak firms become a member
of a cluster in order to gain access to collaborative partners. As one cluster manager told
us:
“Especially at the moment, you can see this situation in the aerospace supply chain. Firms
find each other and say: ‘Oh, if I do my business on my own, I maybe have to stop in five
years, because I can’t handle it. But if we work together with two, three or five firms, we will
handle it.’ (…) Our role is to give them the platform to find each other.”
This networking takes place locally and internationally, with firms actively requesting
cluster managers to link them to foreign organizations. Sometimes this is in the context of
research projects, which can give access to funding and provide the means to develop
novel knowledge. As another cluster manager and his colleague explained:
“What we do for EU calls or for projects [is the following]: through our office the question
comes and is distributed into the network. (…) Our cluster, over the years, also issued some
four of five letters of intent with other international clusters. This with the idea that the
exchange between companies could be done more easily…”
“But we also do that much more concretely, as we are doing delegation trips, taking some
companies with us to provide them direct contact with companies in the visited areas. Also,
the other way around, if we are having companies from, for example, the Netherlands
coming and looking for specific companies, we try to link them.”
Based on the above, and with the caveat that this coincides with a marginal investment in
internal resources, we propose the following:
Proposition 1. Weak firms can substitute internal resources and innovate through
i) localization and the complementarity between strong formal and informal institutions,
as well as ii) urbanization, localization and non-local networks.

3.4.2 Strong firms: non-local and local innovators
We observe two configurations for firms investing at least 10% of their sales into R&D, with
solution 4 consisting of non-local innovators and solution 5 capturing local innovators.
These firms experience strikingly different complementarities between their strong
internal resource base and external resources. Firms in solution 4 avoid local embeddedness
and rely on extensive non-local networks and urbanization for learning – the former
being at the core of the configuration, and the latter taking on an ancillary role. These
non-local innovators avoid co-locating with many similar firms (denoted as the absence of
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strong localization in table 3.5) and are subject to strong informal institutions. The
conjunction of these conditions likely limits negative effects of knowledge leakage to
potential competitors and is complemented by strong formal institutions. However, this
indicator of regulatory strength and stability is not core to the pathway, signaling a less
pronounced effect. In contrast, solution 5 demonstrates that local embeddedness can
enable innovation. At its core are the absence of extensive non-local networks, and the
presence of strong urbanization and local networks. Pervasive localization, and the
informal institution of localized mutual trust are peripheral present conditions. The same
is true for relatively strong internal resources within this group of firms, further
distinguishing them from non-local innovators. The accompanying increase in absorptive
capacity, and thus ability to absorb dissimilar knowledge, provides insight into urbanization
becoming a core factor. Moreover, it can explain why institutions take on a less pivotal role
than in solution 4, with firms better able to navigate their environment. Finally, local
innovators likely contribute to co-located firms’ performance, making it less likely that they
will risk future gains for temporary free-riding advantages.
Our interviews underline the importance of localized trust for strong firms in solution 4.
Almost every cluster manager indicated the negative consequences for innovation of
firms and other organizations mistrusting one another. Considerable effort is spent on
resolving frictions. One of the most common issues they signaled was the hesitation on
the part of small firms to collaborate with bigger firms (the latter tending to have the
greatest internal resource strength) for fear of being exploited and losing intellectual
property. This is not to say that only strong firms are mistrusted. Small firms are frequently
mistrustful of one another, most notably when they are in direct competition. Even
universities can have reservations about collaborating. One cluster manager recalled his
experiences setting up collaborative research projects when he was working at a large
aerospace firm:
“There it was astonishing for me that there was really a lack of trust between the small ones
and the big ones. (…) The small ones always feel like the big ones take their intellectual
property and then vanish and use it for other things. What was more astonishing to me
was that, between different research institutes, there was a very, very strong mistrust. (…)
Between universities and big players, it’s partially similar, because the intellectual property
discussion is always the same. (…) The way to overcome that was, first, to have multiple
talks, meetings, networking events, where you then not only talk about business but also
about your wives, your hobbies, or your holidays, or your employees. On the other hand, it
was working specifically in projects, where you can then after one-two-three years see how
beneficial it was for everybody. This creates trust and sets a good example...”
Based on these configurations, we propose the following:
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Proposition 2. Strong firms can complement their internal resources and innovate
through i) non-local networks and strong informal institutions, as well as
ii) urbanization and local networks.

3.4.3 Moderately strong firms: localized, urbanized and linchpin innovators
Firms with moderately strong resources, investing between 2% and 10% of their sales in
internal R&D, display three pathways to innovation. These are localized, urbanized, and
linchpin innovators – solutions 6a, 6b and 7. The first two configurations are related, and
closely match that of the weak firms in pathway 2 relying on agglomeration. Solutions 6a
and 6b share the absence of extensive networks and the presence of well-developed
formal institutions as core conditions, with relatively strong internal resources and informal
institutions being peripheral. The paths mirror the peripheral absence of urbanization and
the presence of localization, which shows that they offer equally viable means to innovate.
Urbanization seems to carry fewer risks, however, with the solution consistency for path
6b (0.96) being higher than that of 6a (0.83). In contrast, the linchpin innovators in solution
7 are characterized by the presence of relatively strong internal resources and large local
and non-local networks as core conditions. The lack of pervasive localization, an absent
core condition, closely matches solution 7 to the configuration of strong firms leveraging
non-local networks (solution 4) but distinguishes it from the weak firms with extensive
networks (solution 3) that benefit from its presence. Risks associated with knowledge
leakage thus seem to increase with resource strength. Firms in solution 7 are aided by the
ancillary presence of strong urbanization, and formal and informal institutions. Complementarity between these two types of institutions occurs in five solutions and coincides
with the absence of localization in three of them (4, 6b, and 7). This could indicate that
very strong institutions lead to increased homogeneity between cluster firms, reducing
benefits from localization for firms with at least moderately strong internal resources – a
conjecture we return to in our discussion.
We propose:
Proposition 3a. Moderately strong firms eschewing networks can complement their
internal resources and innovate through the complementarity between strong formal
institutions and i) localization, or ii) urbanization.7
Proposition 3b. Moderately strong firms with relatively high R&D investments can
innovate through the complementarity between local and non-local networks.

7
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3.4.4 Robustness checks
In addition to using our interviews to corroborate and interpret our findings, we conducted
several robustness checks (see appendices 7.3.1 through 7.3.6). First, we checked whether or
not there were any non-trivial necessary conditions for high innovation. These can create
problems if included in the truth table minimization process to generate configurational
tables (Ragin, 2008). The degrees of necessity we find are all below the critical threshold
of 0.90 suggested by Schneider & Wagemann (2012) and used in recent QCA studies
(e.g. Schiehll et al., 2018), with the exception of localization in the sample of weak firms
(appendix 7.3.1). However, due to its low coverage value of 0.28, this is a trivial necessary
condition. Further checks indicated that it emerges based on a total of two cases and is,
thus, likely an artefact of our small sample size. We reran this analysis for the inverse of high
innovation performance (i.e. low performance), finding no necessary conditions (appendix
7.3.2).
Second, we conducted additional fsQCA analyses to uncover causal pathways to low
innovation performance. Our set-theoretic approach assumes causal asymmetry (Fiss,
2011). In other words, the paths leading to high innovation are not simply the inverse of
those leading to the negation of the outcome. We ensured that, in addition to having no
necessary conditions, there were no occurrences of conditions consistently appearing
significant for both the presence and absence of high innovation. Appendices 7.3.3
through 7.3.6 show that our analyses are robust in this respect. These additional analyses
strengthen our conjecture that external resources carry the potential for negative
innovation consequences.

3.5 Discussion and conclusion
Our study of firms in European aerospace clusters contributes to the literature on clusters
in two ways. First, our configurational analysis demonstrates that there are multiple
pathways to innovation for firms of varying internal resources, and that neither firm-internal
nor external resources are sufficient in isolation. Where weak firms can substitute internal
resources through different complementary combinations of geographic, network, and
institutional resources, these external resources can complement both strong and
moderately strong firms’ internal assets. These findings provide a first step to reconciling
the disparate assumptions and evidence on which types of firms benefit from clusters
(Frenken et al., 2015; Hervas-Oliver et al., 2018). Our second contribution concerns the
impact of individual external resources, and we show that what works in one configuration
often becomes unimportant or detrimental in another. This sheds light on the confusion
regarding whether innovation is driven by geographic diversity (urbanization) or
specialization (localization) (Beaudry and Schiffauerova, 2009; Van Oort, 2015), being
located in a cluster or having extra-local networks (Bathelt et al., 2004; Fitjar and Rodriguez-
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Pose, 2011), or through formal or informal institutions (Rodríguez-Pose and Storper, 2006).
Our study points to considerable complexity in how firms with different levels of
internal resources benefit from clusters, disclosing informative patterns of complementarity
and substitution between internal and external resources as well as between external
resources. It is notable that the two pathways to innovation for weak firms feature marginal
investments in internal resources (i.e. R&D expenses between 0.50% and 1% of sales). This
is in line with the absorptive capacity argument (Cohen and Levinthal, 1990), but runs
counter to claims in the literature that strong or moderately strong resources are required
to benefit from external resources (Frenken et al., 2015). For weak firms using clusters to
substitute their limited internal resources, strong networks and urbanization are
complementary. The know-how of collaborators strengthens the benefits accrued from
geographically bounded knowledge spillovers. Localization appears in both pathways to
innovation for weak firms, in line with the argument that less diverse spillovers are still
useful to them (Frenken et al., 2015; Van Der Panne, 2004). This is different for firms with
stronger internal resource bases, who risk leaking knowledge and often find the accessed
knowledge redundant (Beaudry and Schiffauerova, 2009; Breschi and Lissoni, 2001;
Frenken et al., 2015). Strong firms only benefit from localization when they have many
local partners, and the cluster they are part of is urbanized. This local embeddedness in
diverse clusters can limit negative effects from leaking to co-located firms and provides
access to knowledge complementing internal know-how. Although they can take on the
role of hub firms (Dhanaraj and Parkhe, 2006), other strong firms tend to act as external
stars by building non-local networks (Morrison et al., 2013). These external stars are in
environments lacking geographic localization, and for them local networking is not useful.
In contrast, moderately strong firms avoiding concentrations of similar firms have more to
gain from strong local networks, and their complementarity with non-local networks
enables innovation. Finally, when moderately strong firms do not have extensive networks,
they can benefit from either urbanization or localization. These act as substitutes and are
equally conducive to innovation, again underlining that there are multiple viable pathways
to innovation.
Furthermore, our findings shed light on the role of formal and informal institutions,
i.e. the regulatory environment, and the norms and habits facilitating local trust (Boschma,
2005; Kaufmann et al., 2009; Moulaert and Sekia, 2003; Rodriguez-Pose and Di Cataldo,
2015). Strong formal and informal institutions are complements, occurring together in five
of the seven relevant pathways to innovation. The other two paths are characterized by
the sole presence of well-developed informal institutions, and the insignificance of formal
institutions. In other words, informal institutions can substitute formal institutions, aligning
with debates in the institutional voids literature (Doh et al., 2017). It could be argued that
the stronger the institutions, the more their stability enables firms to benefit from other
external resources (Sirmon et al., 2007). However, our findings indicate an increased
potential for negative effects from geographic resources and local networks. Each of the

84

CLUSTERS AND FIRM-LEVEL INNOVATION

paths to innovation featuring the absence of local networks, urbanization, or localization
also have both strong formal and informal institutions. It may be that the increased
spillovers in clusters with strong institutions lead to homogeneity in available knowledge
(Hassink, 2010; Whittington et al., 2009). In addition, institutions can become rigid, and
multiple groups of densely connected firms can emerge with little intergroup interaction
(Rodríguez-Pose, 2013). Among other issues, this can generate insider-outsider problems
and rent-seeking (ibid.). Our results only hint at this. Hence, it is worthwhile for future
research to supplement our additional analyses of low innovation performance to advance
our understanding (appendices 7.3.3 through 7.3.6).

3.5.1 Practical implications
Our findings hold practical relevance. They offer recipes for when managers can rely on
internal firm resources and external geographic, network, and institutional conditions.
There are multiple trajectories to strategizing for innovation. Even a marginal investment
in internal resources opens up pathways to innovation. This can then be achieved by
internalizing local knowledge spillovers from similar firms, as well as local and non-local
networks. Moreover, managers should be aware of the potentially negative impact of
geographic and network resources. This means avoiding the assumption that characterized
the scholarship until relatively recently, namely that firms are uniformly positively impacted
by the conditions in clusters (McCann and Folta, 2011). For instance, where internal
resources are weak, firms may especially suffer from networks. Firms with a stronger
research focus risk losing out due to localized knowledge leakages. Consequently,
managers should adopt strategies for innovation that fit with their heterogeneous internal
and external resources.
For regional policy makers our work is equally important. Strong formal and informal
institutions are an important driver of innovation for almost all types of firms. Our findings
indicate that in the absence of a strong regulatory environment, trust-based relationships
offer a viable substitute. Hence, where the reliability of regulations cannot be enhanced,
policy makers can nurture informal institutions to facilitate innovation. Finally, given our
finding that some R&D investment opens up pathways to innovation, policy makers could
look to incentivize this where it is lacking.

3.5.2 Limitations and future research
Our study is not without its limitations. Future work could enrich our measurements. For
example, although R&D intensity as a percentage of sales is a common proxy for internal
resources (Cohen and Levinthal, 1990), more fine-grained measures may be used. These
could, for instance, capture employees’ technical expertise and upper-level managerial
skills relating to the coordination and integration of firms’ various activities (Lefebvre and
Lefebvre, 1998). Furthermore, adding structural characteristics of networks could prove
interesting, and provide the means to more adequately study whether strong institutional
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conditions have the potential to dampen innovation. We suspect that triadic closure
between different actors within a cluster, without cross-group links, may be associated
with this, but we were not able to gather such data (Ter Wal and Boschma, 2009).
In addition, we were limited in our ability to maintain a time difference between our
causal conditions and outcome. Internal resources were measured between 2013 and
2015 – the same time period as our innovation outcome. The surveyed firms could not
provide a reliable estimate of their R&D expenditure further in the past. Our network and
informal institutional measures have a similar limitation. We asked firms to report ongoing
linkages, and their perception of trust in their environment at the time the survey was
administered. Nevertheless, most of these factors tend to be stable over time (see Briscoe
and Tsai, 2011; Levinthal, 2017).
Finally, the nature of the fsQCA method is that differences in set calibrations can
influence results. We based our calibration on external and theoretical criteria whenever
possible, and sample statistics in all other cases, limiting this concern (Chappin et al., 2015;
Fiss, 2011; Misangyi et al., 2017). We hope that more cluster studies will utilize a set-based
approach, deepening and broadening the available information on which to base
calibrations.

3.5.3 Conclusion
Our study opens up possibilities for more detailed theorizing and testing of relationships
between different types of resources in clusters. It shows the importance of assessing the
contribution of clusters to firm innovation through configurational thinking. Innovation is
the result of many different factors and their complex interrelationships. There are multiple
pathways to high innovation for firms with weak, strong and moderately strong internal
assets. If such possibilities are dismissed, it is likely that disagreements such as over which
types of firms benefit from particular resources will continue to exist. Our application of a
configurational analysis avoids this pitfall, providing a first step to reconciling seemingly
conflicting points of view. We hope that future cluster studies will also utilize the unique
advantages of this approach and, consequently, improve our knowledge of how
performance outcomes such as innovation emerge.
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Chapter 4
Intermediation in European Aerospace Clusters:
A Configurational Approach

This chapter is based on the conference paper:
Speldekamp, D., Knoben, J., Saka-Helmhout, A., 2020. Intermediation in European aerospace
clusters: A configurational approach. Presented at the 36th EGOS Colloquium, July 2-4 2020,
sub-theme 07.

CHAPTER 4

Abstract
There are over a thousand intermediated clusters within the European Union bringing
member organizations together to facilitate their individual goal attainment. However,
little scholarly attention has been devoted to understanding these clusters’ intermediary
practices. Our paper seeks to improve our knowledge on this topic by investigating which
sets of cluster conditions and practices lead to effective intermediation. Using European
aerospace clusters as our empirical setting, and by applying fuzzy-set Qualitative
Comparative Analysis (fsQCA), we find a total of nine equally successful and asymmetrical
pathways spanning different types of cluster members – i.e. those with weak, moderately
strong, and strong internal resources. As we find no sets of practices that are sufficient for
successful intermediation in every context, our results stress that intermediaries should
carefully weigh whether to prioritize extra- or intra-cluster networking, and employ a
top-down or bottom-up governing approach. Although not a sufficient condition by
itself, the informal institution of trust is necessary in each pathway, hinting that previous
intermediation studies have understated its importance for brokered networks such as
the clusters under study. Furthermore, equifinality exists even for members with similar
internal resources, suggesting the need for future cluster research to be attentive to the
existence of multiple, equally viable ways in which clusters can be intermediated.
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4.1 Introduction
The bundling of expertise and other types of resources through inter-organizational
networks can aid organizations in fulfilling their goals – from innovation, to increasing
profitability (Baraldi et al., 2012; Giuliani, 2013). These networks can be small or span up to
hundreds of members, with larger networks having increased potential for collective
efficiencies but also becoming more challenging to coordinate. This has led to the
proliferation of intermediaries working to bring actors together (Provan and Kenis, 2008),
notably in the form of cluster organizations (Porter, 1990a, 1990b). The last three decades
have seen over a thousand intermediated clusters emerge within the European Union
(European Cluster Collaboration Platform, 2019), including Aerospace Valley in Toulouse,
BICCnet in Bavaria, and Maritime London (European Cluster Collaboration Platform, 2019).
Their practices undoubtedly affect the extent to which members are facilitated in
achieving their goals (Fromhold-Eisebith and Eisebith, 2005; Ooms and Ebbekink, 2018).
However, little scholarly attention has been devoted to understanding the actions of the
managers tasked with leading such clusters (Hurmelinna-Laukkanen and Nätti, 2018;
Ingstrup, 2010; Yström and Aspenberg, 2017).
This does not imply there have been no studies on cluster intermediation. In recent
years, our knowledge on how such intermediation emerges and is sustained has improved
(Ebbekink and Lagendijk, 2013; Klofsten et al., 2015; Laur et al., 2012), and studies have
started to explore the impact of intermediaries’ characteristics and practices on the
quality of their intermediation (Mueller and Jungwirth, 2011, 2016; Schüßler et al., 2013).
Much of this scholarship assumes that the determinants of high-quality intermediation
are similar whatever context it occurs in, and whichever types of member organizations it
involves. This is exemplified by its emphasis on universal success factors such as having a
well-defined collective aim and critical mass of members (Klofsten et al., 2015; Laur et al.,
2012). However, there are hints to significant variation in intermediation characteristics
between clusters, and to disparities in how different members are affected by them,
casting doubt on the catch-all formulations of best practices that characterize the
literature (Sydow et al., 2011).
To our knowledge, there has not yet been an investigation into how different
intermediation practices impact the usefulness of clusters for their varied membership
(Schüßler et al., 2013) – which ranges from resource-deprived SMEs, to resource-rich
multinationals (Lindqvist et al., 2013). Moreover, previous intermediation research has
largely ignored the conditions in clusters, from their geographic composition, to the
networks that individual members maintain, and the institutional frameworks they are
embedded in (see Porter, 1998a). Yet, both the internal characteristics of member
organizations, and the combinations of cluster conditions that they are subject to shape
the context in which intermediation occurs, and the demands placed on it. To illustrate,
members with strong internal resource bases may benefit from their non-local networking
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being facilitated, especially when they are part of a small and specialized cluster with few
relevant local networking opportunities (Fitjar and Huber, 2015; Huggins and Thompson,
2013). However, weaker organizations could instead be assisted by intermediaries
prioritizing intra-cluster networking, which is not only less costly than maintaining distant
partnerships, but can complement weaker members’ knowledge bases (Boschma, 2005;
Huggins et al., 2012; Laur et al., 2012).
In other words, it is likely that the success of cluster intermediation is affected by
multiple factors coming together in complex arrangements, and that cluster conditions
and intermediation practices can have asymmetrical impacts on different types of cluster
members. It is even possible that there are multiple pathways to successful intermediation,
and conditions in clusters may substitute for one another – e.g. geographic diversity for
non-local networks (Speldekamp et al., 2020b). To accommodate this potential, we adopt
a configurational lens allowing for conjunction, asymmetry, and equifinality (Ragin, 2000,
2008). Taking all this into account, our paper addresses the following research question:
Which combinations of cluster conditions, intermediation practices, and internal resources
cohere with high goal attainment by cluster members?
Our paper proceeds with a theoretical framework outlining how the conditions in
clusters and intermediary practices may heterogeneously impact cluster members based
on their internal resource strength. We empirically explore this by applying fuzzy-set
Qualitative Comparative Analysis (fsQCA) to data from European aerospace clusters. Our
analyses uncover a total of nine pathways through which the individual goal attainment
of cluster members can be facilitated. These not only stress the heterogeneous and
equifinal ways in which intermediation supports different types of cluster members, but
also organizations with similar levels of internal resources. Furthermore, for each of these
pathways the presence of the informal institution of trust is necessary, challenging the
assumption made in much of the intermediation literature that it is not central to the
effectiveness of brokered networks (Provan and Kenis, 2008). However, trust by itself it is
not sufficient, nor did we find any other condition or practice – or combinations thereof
– invariably leading to satisfactory outcomes. Instead, what is beneficial in one context
often becomes negative or unimportant in another, and their effects are particular to
different types of cluster members. This asymmetry is of practical relevance, as it indicates
important trade-offs which intermediaries have to weigh. As we further explore in our
discussion, these findings open up new avenues of inquiry for both cluster studies in
general, and future studies on their intermediation.
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4.2 Theoretical background
Although the extent to which organizational goals can be achieved is shaped by the
quality and extent of internal resources (Barney, 1991), scholars have long stressed the
complementary role of external conditions (Brouthers et al., 2008; Eisenhardt and
Schoonhoven, 1996). These are especially pronounced in clusters, which Porter (1998a, p.
78) defines as “geographic concentrations of interconnected companies and institutions
in a particular field”. As this definition signals, there are distinct geographic, network, and
institutional forces impacting organizations’ operations, and our interest is in how these
are successfully leveraged by cluster intermediaries to facilitate members to achieve their
individual goals.
Different types of intermediated clusters exist, with the most common being those
organized via a Network Administrative Organization (NAO) or lead organization, although
organizations can also come together in an unbrokered fashion (Provan and Kenis, 2008).
Whereas unbrokered clusters struggle to maintain large networks due to coordination
inefficiencies, lead organizations are often reluctant to build network competencies
(Fitzgerald and Harvey, 2015; Provan and Kenis, 2008). This is exemplified by Philip’s role in
Eindhoven’s renowned high-tech cluster. Despite driving its formation, the multinational
has since relinquished its coordinating role to the Brainport Eindhoven NAO (AEIDL, 2012;
Brainport Eindhoven, 2020; High Tech Campus Eindhoven, 2020). As NAOs are capable of
the largest array of practices, and are ideally suited to servicing a voluntary, diverse
membership base that can include actors ranging from universities and SMEs, to
multinationals, they form the focus of our paper (Cristofoli et al., 2014; Lindqvist et al., 2013;
Provan and Kenis, 2008; Saz-Carranza and Ospina, 2011).

4.2.1 Geography
At the core of the cluster concept is the notion that geographic conditions have a positive
impact on member organizations (Cruz and Teixeira, 2010; McCann and Folta, 2011). The
cluster literature prioritizes the role of urbanization and localization economies (Jacobs,
1969; Marshall, 1920). Urbanization denotes a diverse concentration of economic activities,
coinciding with high-quality infrastructures and general business services (Beaudry and
Schiffauerova, 2009). In contrast, localization emerges when many organizations with a
similar focus co-locate, resulting in the presence of specialized infrastructures, labor
market pooling, and the emergence of specialized services (ibid.). Furthermore, as
knowledge is difficult to fully protect and contain within organizations, both urbanization
and localization coincide with geographically bounded knowledge spillovers (Glaeser et
al., 1992; Van Der Panne, 2004). For the former these spillovers are diverse, and for the latter
they are industry-specific, with both types occurring through e.g. labor mobility and
chance meetings (Bathelt et al., 2004; Feldman, 1999).
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However, concentrations of economic activity can have negative consequences, or
provide no net gain, as they bring congestion, inflated land prices, increased competition
for inputs such as labor, and knowledge leakage (Grillitsch and Nilsson, 2017; Van Oort,
2015). Drawing from the strategic management and organizational literatures (Cohen and
Levinthal, 1990; Kogut and Zander, 1992; Lavie and Drori, 2011), recent cluster studies
suggest that the net effect is affected by incumbents’ level of internal resources
(Hervas-Oliver et al., 2018; Hervas-Oliver and Albors-Garrigos, 2009). The resource-based
view (RBV) is useful in understanding this relationship and emphasizes that competitive
advantage results from combinations of resources, both tangible and intangible (Barney,
1991). Intangibles are especially critical in knowledge-intensive industries like aerospace,
where competitiveness is driven by organizations’ technological sophistication, and
employees’ skillsets (Lefebvre and Lefebvre, 1998; Prencipe, 2002). Various scholars have
extended the RBV to underline the possibility of sourcing intangible resources such as
knowledge spillovers from the external environment (e.g. Arya and Lin, 2007; Lavie, 2006).
There are three competing hypotheses on what level of internal resources allows
organizations to benefit most from the geographic conditions in clusters (Frenken et al.,
2015). The first possibility is that organizations with strong internal resources benefit the
most, given their superior ability to absorb knowledge (McCann and Folta, 2011). On the
other hand, such organizations may learn little from local spillovers while potentially
empowering competitors through their own knowledge leakages (Rigby and Brown,
2015). Instead, it may be that weak organizations with the fewest internal resources gain
the most (ibid.). They suffer little from leaking knowledge, and have the greatest potential
to learn (Grillitsch and Nilsson, 2017). Alternatively, organizations with moderately strong
internal resources may be in the best position to benefit by being able to capture and use
spillovers while suffering only slightly from leaking knowledge (Hervas-Oliver et al., 2018).
Crucially, and as we will develop further below, members’ level of internal resources and
the geographic conditions that they are subject to likely determine which intermediation
practices are beneficial.

4.2.2 Networks
Similar to the geography dimension, networks are a fundamental aspect of clusters,
and they are characterized by varying degrees of interconnectedness between co-located
organizations (Porter, 2000). Moreover, in intermediated clusters there is a brokered
network of members for which intermediaries can facilitate local and non-local inter
connectedness (Schüßler et al., 2013; Yström and Aspenberg, 2017). Networks are especially
important for the pursuit of innovation, which may be a goal in itself, or a means to achieve
another (e.g. profitability or growth), as they can provide access to knowledge and
capabilities (Bathelt et al., 2004).
The extent to which organizations choose to pursue collaboration with co-located or
distant partners, and thus the intermediation practices they would benefit from, relates to
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both their level of internal resources and the geographic conditions in clusters (Gordon
and McCann, 2000; Speldekamp et al., 2020a). Co-location tends to coincide with shared
norms and a strong similarity in knowledge bases (Boschma, 2005; Huggins and
Thompson, 2013). This facilitates collaboration, requiring fewer internal resources to
leverage but generally limiting the novelty of the accessed knowledge (Fitjar and Huber,
2015; Huggins and Thompson, 2013). Therefore, engaging with local partners may be
useful to weak members, yet unattractive for strong organizations that stand more to gain
from working with distant partners (ibid.). Members with a moderate level of internal
resources may be able to leverage either. Nevertheless, expansive and diverse clusters are
more likely to contain local partners with knowledge that is relevant even to the most
knowledge-rich organizations (Fitjar and Rodriguez-Pose, 2011; Menzel and Fornahl, 2010).
Another consideration regarding networking preferences is the degree of the geographic
specialization, as this affects competitive pressures and can lead to cluster members
eschewing local embeddedness (Sorenson and Audia, 2000).
Despite having the potential to boost organizations’ performance, maintaining inter-
organizational networks is a costly endeavor, especially when engaging with non-local
partners (Huggins and Thompson, 2013; Zaheer et al., 2010). Furthermore, as the returns
are uncertain, there is the risk of underinvestment, justifying intervention through
intermediaries (Graf and Broekel, 2020; Lee et al., 2010). Those member organizations
seeking to strengthen local networks will benefit from intermediaries organizing activities
such as match-making sessions with other cluster incumbents (Yström and Aspenberg,
2017). This exposes them to potential partners, lowering search costs, in addition to
decreasing coordination costs due to their shared cluster membership (Bell and Zaheer,
2007; Molina-Morales and Martínez-Fernández, 2003). Contrariwise, the creation of
non-local networks can be spurred by e.g. attending international trade shows. Clusters
intermediaries can broker meetings with external parties at such venues, and organize a
shared exhibition booth, lowering the cost of entry. The Aviation Forum in Hamburg, for
instance, has such joint stands (Aviation Forum in Hamburg, 2020). Although some
intermediaries may be able to balance both, many will focus on either facilitating cluster-external or intra-cluster networking (Comunian and England, 2018; Human and Provan,
2000; Malmberg, 2003), making it likely that whichever they prioritize will lead to different
levels of satisfaction among their membership.

4.2.3 Institutions
The third aspect of clusters that is impactful to incumbent organizations is the quality of
the institutional environment, which is both formal and informal in nature (RodríguezPose and Storper, 2006). Formal institutions are shaped by matters such as political
stability, the quality of regulations and the rule of law, control of corruption, and democratic
standards (Rodriguez-Pose and Di Cataldo, 2015). To illustrate its importance, clusters
where intellectual knowledge is easily legally protected are generally considered to be
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favorable environments for innovation (OECD, 2010). This is distinct from informal
institutions, which relate to the norms and habits that develop over time to create trust
between organizations (Moulaert and Sekia, 2003), and coincide with the presence of
mechanisms and norms to punish unwanted behavior (Dei Ottati, 1994). Both types of
institutions are geographically bounded due to regional administrative control over laws
and their enforcement, and the historical context and economic structure from which
norms and habits emerge (Boschma, 2005; Boschma and Frenken, 2006; Rodriguez-Pose
and Di Cataldo, 2015).
Having strong institutions in a cluster can reinforce or diminish the effects associated
with geographic and network conditions, and will differentially impact organizations
based on their internal resource strength. Under such conditions, the effects of knowledge
leakage and labor market poaching are limited (Speldekamp et al., 2020a). Furthermore,
strong institutions will facilitate networking, especially when it does not cross institutional
boundaries, with risks from e.g. free-riding being diminished (Rodríguez-Pose and Storper,
2006). The quality of institutions may be less important to members with strong internal
resources, as they are better able to navigate challenging conditions (Speldekamp et al.,
2020a). However, it could also be argued that these organizations have the most to lose
from leaking knowledge (McCann and Folta, 2008), and thus benefit the most from
mechanisms preventing this.
The NAOs under study can be top-down or bottom-up (Fromhold-Eisebith and
Eisebith, 2005). We suggest that different types of members experience these two types
of intermediation differently, and this is impacted by clusters’ institutional conditions.
Top-down intermediation is put in place by governments, and likely coincides with a
higher degree of formalization and increased resources, improving the stability of the
cluster and its membership, and leading to a higher quality of services (Provan and
Milward, 1995). Under most conditions, strong organizations likely prefer this type of
intermediation and the practices that go along with it. They could benefit from the direct
link to government, and bargain for measures that benefit them specifically (Hickie, 2006).
This is especially important in industries such as aerospace, where the creation of public
research centers or subsidies can help incumbent organizations achieve their goals (ibid.).
Although weaker organizations may gain from such actions, they do not have the same
capacity as their stronger counterparts to influence government decisions (Kerr et al.,
2014). It is therefore less likely that they will be satisfied with this type of intermediation.
Instead, NAOs created through bottom-up processes and predominantly or entirely
funded by members, free of external control, may be more sensitive to these members’
needs (Fromhold-Eisebith and Eisebith, 2005; Vernay et al., 2018).

4.2.4 Constellations of conditions
As the above indicates, cluster members’ level of internal resources, and geographic,
network, and institutional conditions shape which intermediation practices are most
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conducive to the achievement of their individual goals. We explained that there are two
major considerations in this respect, namely intermediaries’ cluster-external or internal
networking focus, and top-down or bottom-up nature. Although we already hinted at
some ways in which these conditions come together, this can be further developed by
putting emphasis on how they form complex ‘constellations’. In this vein, we suggest that
multiple combinations of conditions can lead to successful intermediation outcomes, and
that there is the potential for conditions to substitute for one another, or to have
asymmetrical effects in different contexts (see Fiss et al., 2013).
Much of the cluster and intermediation literatures have ignored the potential for this
complexity, especially regarding equifinality (Speldekamp et al., 2020b). However, we
noted that although strong organizations may typically prefer intermediaries prioritizing
the facilitation of cluster-external networking, they might be able to benefit equally from
a focus on local interactions, e.g. in clusters with a diverse membership (Fitjar and
Rodriguez-Pose, 2011; Menzel and Fornahl, 2010). Organizations of average strength may
be in an even better position to do so. At the same time, there are hints in the literature
that some weak organizations are not only pursuing local networking, but may additionally
be able to leverage long-distance collaborations successfully in clusters that are
specialized, diverse, and have strong institutions (Speldekamp et al., 2020a). The confluence
of these factors could enable learning as they improve weak organizations’ ability to
interpret outside knowledge. Therefore, under certain conditions both a cluster-external
and intra-cluster networking focus by an intermediary can serve to support the
achievement of organizational goals for all types of members.
There is an equal potential for conditions to substitute for one another, and to have
asymmetrical effects under different circumstances. For example, strong informal rules
and localized trust may be able to compensate for weaknesses in formal institutions
(Helmke and Levitsky, 2004; Saka-Helmhout et al., 2020). In such clusters, bottom-up
intermediation likely offers the best results for all members, as it is better able to foster the
necessary trust to create informal barriers against opportunistic behavior than top-down
arrangements are (Dei Ottati, 1994; Vernay et al., 2018). However, bottom-up intermediation
may be suboptimal for strong organizations subject to well-developed institutions. The
direct line to the government that top-down clusters offer may be vital for achieving their
goals – not only by mobilizing a lobby, but through the concomitant reputation effects
that increase the ease of establishing cluster-external collaborations (Fromhold-Eisebith
and Eisebith, 2005). This suggests causal asymmetry for this type of cluster member,
where bottom-up intermediation is positive under poor institutional conditions but
negative when these are strong.
Because of this complexity, we suggest that a configurational approach is best suited
to exploring which intermediation practices are useful for different types of cluster
members under different sets of cluster conditions. At the core of such an approach are
the concepts of conjunction, equifinality, and asymmetry (Misangyi et al., 2017). Outcomes
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are thus the consequence of different factors coming together, and there may be multiple
and equally successful pathways (Ragin, 2000, 2008). Between these paths, conditions can
take on a different role, from their presence being vital, to their absence. Their presence or
absence can also become unimportant. Furthermore, each condition or practice can take
on a different degree of necessity or sufficiency for the outcome.

4.3 Data and methods
In line with our configurational theory, we used fsQCA to understand under what
conditions successful cluster intermediation occurs. Below, we first present our research
setting and data. Following this, we unpack the core features of fsQCA. As a comparative
case analysis technique, each case is considered a combination of conditions whose
presence and absence can cohere with an outcome (Fiss, 2011; Misangyi et al., 2017). To
detect such coherence, all conditions and the outcome are transformed into sets, and
their sub- and superset relationships analyzed (Ragin, 2000, 2008). We present this
transformation in detail, explaining how we arrived at the thresholds used. Finally, we
describe how other features of fsQCA facilitated our analyses, such as how it can identify
core and peripheral conditions.

4.3.1 Data collection
Our research focuses on European aerospace. It is a highly clustered industry with a large
number of intermediaries (EACP, 2020). Furthermore, these clusters, as well as their members,
vary significantly in performance (ECORYS, 2009b). We were able to enlist the support
of six aerospace clusters through the European Aerospace Cluster Partnership – a meta-
organization with 45 European aerospace clusters as a member in 2019 (EACP, 2019b).
Our primary data was collected through interviews with cluster intermediaries,
and we administered a survey to their members. The interviews were in-depth and semi-
structured, lasting 80 to 180 minutes. They concerned clusters’ defining characteristics,
membership, and intermediation practices (see appendix 7.4.1 for the protocol followed).
All interviews were transcribed verbatim, and coded using ATLAS.ti 8.0 (2020). We used
these codes to construct the conditions capturing their intermediation practices, on
which we elaborate in the set calibration section. Furthermore, the interviews informed
our survey instrument, as we asked the cluster intermediaries to reflect on the questions
we wanted to pose to their members. It is noteworthy that, in addition to the six clusters
that form the empirical focus of this paper, we interviewed four other clusters early in our
research efforts to gain a better understanding of the empirical context. These were
Aerospace Valley; Farnborough Aerospace Consortium (FAC); the Flemish Aerospace
Group (FLAG); and Lazio CONNECT. However, we were not able to reach their membership,
hence excluding them from the rest of our study.
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Our second instrument, the survey, was principally based on the 2012 edition of the
Community Innovation Survey (Eurostat, 2019d). Our questions concerned organizational
characteristics, R&D activities, and goals, as well as the extent to which the clusters (of
which they were a member) facilitated the achievement of these goals. We also asked
respondents to reflect on the informal institutional environment, and to list a maximum of
ten local and ten non-local innovation partners – the former through a roster-recall, and
the latter in a freeform format (Ter Wal and Boschma, 2009). To ensure that our questions
were clearly formulated, we did not only present them to the cluster managers, but also
piloted the questionnaire. This pilot was performed at a cluster that did not participate in
the full study, namely the West of England Aerospace Forum (WEAF). We attended one of
their showcase events in 2016 and asked eleven of their members to complete the
questions, after which we were confident in their quality.
After this phase, we disseminated the questionnaire among the six participating
clusters. (The full questionnaire for one of the participating clusters is presented in
appendix 7.2.1). In five clusters, the intermediaries sent out links to the online survey via
email, and in the remaining case we directly contacted members. Both did not lead to the
desired response, resulting in most of the completed questionnaires being collected in
person by the first author, e.g. at member gatherings and trade shows. In total, we
gathered 69 complete responses between October 2016 and July 2017, reflecting the
challenging nature of collecting data about organizations’ strategic assets and networks
(Baruch and Holtom, 2008).8
In addition to using our survey and interviews, we added secondary data from three
sources to capture clusters’ geographic and formal institutional conditions. For the first,
we used Eurostat (2019a) demographic statistics and EACP (2015) documentation. For the
second, we adopted the Quality of Government index developed by Charron et al. (2015).
Table 4.1 lists the clusters fully participating in our study, and details the response
rates for our survey. Note that seven organizations filled in the survey twice, and their least
complete responses were filtered. We also removed all responses missing vital information.
These are not counted in the final response rate.

4.3.2 fsQCA: features and calibration
Although we refer to the methodological overviews written by Fiss (2007, 2011),
Greckhamer et al. (2008), and Schneider and Wagemann (2012) for detailed accounts of
fsQCA, it is useful to highlight its core characteristics and explain why these make it the
ideal method given our research purpose. fsQCA ideally fits our configurational approach
due to its emphasis on conjunction, equifinality, and asymmetry (Misangyi et al., 2017).
Furthermore, it allows for the exploration of whether there are necessary and sufficient
8

Please note that the number of responses differ between chapters 3 and 4 because the former relies on
member firms, and the latter includes all types of member organizations. Moreover, some responses were
complete for the purposes of chapter 3 and not chapter 4 (and vice versa).
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Table 4.1 Participating clusters: cluster size and survey response breakdown.
Cluster

Corresponding
NUTS region

N cluster
members

N usable survey
responses

Hamburg Aviation

DE6 (NUTS-1)

133

22
16

Niedersachsen Aviation

DE9 (NUTS-1)

306a

LR BW

DE1 (NUTS-1)

85

11

NAG

NL (NUTS-0)

104

13

Madrid AeroSpace

ES3 (NUTS-1)

64

4

DAC

ITF3 (NUTS-2)

164

3

856

69

Total
a

This is an estimate due to this cluster’s lack of formal membership. It is based on our interview with the cluster
manager and EACP (2015) documentation.

conditions leading to successful cluster intermediation (Fiss, 2011). This is not only
academically important, but also has practical relevance for both cluster intermediaries
and governments in the pursuit of successful cluster practices and policies. Finally, it is
noteworthy that fsQCA can analyze a relatively large number of conditions in a medium-N
dataset, and combine qualitative and quantitative data (Berg-Schlosser et al., 2012;
Greckhamer et al., 2013).
This combination of qualitative and quantitative data is enabled by fsQCA’s set-based
nature, where cases can have different degrees of membership for a given attribute.
Continuous data were transformed into sets through three anchor points denoting full
membership, the crossover point (the maximum point of ambiguity), and full
non-membership (Ragin, 2000, 2008). These thresholds are denoted by the respective
scores of 1, 0.50 and 0. Ideally the selection of the anchor points is guided by theoretical
and external criteria (Misangyi et al., 2017). However, when this is not possible it is common
to use percentile scores based on the sample, and we also adopted this practice (Chappin
et al., 2015). For sets based on the data we collected in our survey, and that is measured via
4-point Likert items, we assigned discrete set membership scores of 1, 0.67, 0.33, and 0. For
qualitative data we used similar values, adding only the point of ambiguity of 0.50,
following best practices in the QCA scholarship (Basurto and Speer, 2012). After the initial
calibrations, we added a constant of 0.001 to all set membership scores below 1 to avoid
the methodological issues associated with values of exactly 0.50 (Fiss, 2011; Hotho, 2014).
This means that our supplementary analyses on the negation of our outcome, reported at
the end of our methods section, have this constant deducted.
We report our set calibration in the paragraphs below. All calibrations and analyses
were performed using the Fuzzy-Set/QCA 3.0 program (Ragin et al., 2017).
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Successful intermediation outcomes. The outcome that we are interested in is the extent
to which cluster intermediaries have facilitated any given member in achieving its
organizational goals. This was sourced from our survey, where we asked respondents: “To
what extent has [the cluster] facilitated achieving your organization’s goals?” We believe
this to be a more robust measure than, for instance, the attainment of organizational goals
in and of itself (e.g. innovation or profitability), as ours is a direct valuation of the cluster.
Respondents’ answers were on a 4-point Likert scale, ranging from ‘to a great extent’
(4) to ‘not at all’ (1). These form intuitive thresholds. We coded organizations that answered
‘to a great extent’ (4) as being entirely in the set, with a score of 1, and thus having fully
experienced successful intermediation. The answer ‘somewhat’ (3) was assigned a set
membership of 0.67. ‘Very little’ (2) was given the value of 0.33 and was mostly outside of
the set, and ‘not at all’ (1) denoted organizations fully outside of it with a score of 0. They
were not aided by their membership of the cluster and its intermediation activities.
Sample split by internal resources. As we detailed in our theory, cluster members’ level of
internal resources likely impacts whether they benefit from particular intermediation
practices under different sets of cluster conditions. As there are three competing
arguments in the literature on their interaction with geographic conditions (Frenken et al.,
2015), and the same logic likely extends to network and institutional factors, we split our
data into three samples: member organizations with i) weak, ii) moderately strong, iii) and
strong internal resources.
The level of internal resources was measured through the percentage of sales in
internal R&D during the years from 2013 to 2015, which we sourced from our survey. This
is consistent with the literature, and provides an indication that is not dependent on
organizational size (Cohen and Levinthal, 1990; Kyläheiko et al., 2011; Love and Roper, 2015).
We used terciles to split the sample into three groups. Weak organizations invested less
than 2% of their sales in R&D, moderately strong organizations between 2% and 10%, and
an investment above 10% denoted a strong organization.
Cluster conditions: geography, networks, and institutions. We created six sets denoting
the geographic, network, and institutional conditions in clusters. Our geographic and
formal institutional conditions were dependent on clusters’ spatial extent, which varies
from an entire country (NUTS-0) to smaller administrative regions (NUTS-2). These borders
were defined by the clusters themselves, which we learned through our interviews, and
are recognized by the EACP (2019b). It should be noted that despite the different
administrative levels, the clusters are roughly equal in their geographic span.
Two geographic sets were created, namely one denoting strong urbanization, and
another strong localization. For the former, we used population density as this denotes
economic diversity (Knoben, 2008). We sourced data pertaining to 2013 from Eurostat
(2019a). To create the set, and to accommodate clusters’ varying scopes, we converted this
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into percentile scores for all NUTS levels. For strong urbanization, members of clusters
with a population density score at or above the 90th percentile were coded within the set,
the crossover point was the 75th percentile, and they were outside the set at or below the
62.5th percentile.
For localization, we relied on the membership base of clusters as this captures
specialization more accurately than the relative concentration of economic activities (e.g.
a location quotient) due to not being distorted by the presence of unrelated businesses
(Wennberg and Lindqvist, 2010). This is important, as urbanization and localization
economies can occur simultaneously. To inform our calibration, we gathered the total
membership size of 21 clusters between 2016 and 2017, using data from EACP
documentation and their website (EACP, 2014, 2015, 2016, 2019a), membership lists
provided to us by the participating clusters (for the survey), and our interviews. It should
be noted that we excluded one cluster mentioned in EACP documentation from our
count, as it is the only one to separately list departments from larger organizations as
independent members. The 21 clusters that remained had a membership base ranging
from 25 (AERA) to 580 members (Aerospace Valley), and averaged at approximately 160
organizations. The median was about 91, and the 75th percentile 210. Based on this
strongly skewed distribution, we calibrated our clusters to be fully in the set of having
strong localization economies if they had at least 210 members, at the point of maximum
ambiguity at 160 and outside of the set at 91 or fewer members.9
Gaining access to network resources is a principal reason for organizations to join
clusters (Vernay et al., 2018). Local and non-local networks have different impacts on
organizations (Huggins and Thompson, 2013), and cluster members may place different
demands on cluster intermediaries based not just on their internal resource strength, but
also the networks they already have. We therefore created two sets. Organizations had
strong local networks with 6 or more co-located partners, were at the point of maximum
ambiguity at 4, and were fully out of the set at 0. These values corresponded to the 75th,
50th and 25th percentile of our full dataset. The set of non-local networks had its
thresholds set at 3, 1, and 0. Here, 3 partners corresponded to the 75th percentile. The
median value was 0.
Two sets denoting the institutional conditions in clusters were created: one for formal
and one for informal institutional strength. For formal institutions, we used data from
the 2013 Quality of Government (QoG) index (Charron et al., 2015). It interpolates the
country-level Worldwide Governance Indicators (WGI) with regional survey data on
corruption and public services (Charron et al., 2013). This indicator ranges between a value
of 0 for the weakest regions to 100 for the strongest. A score of 1 was assigned to clusters
with a QoG index score of at least 80, which research has demonstrated is the point at

9
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which patenting no longer increases (Rodriguez-Pose and Di Cataldo, 2015). Although the
cluster members in our study can also pursue other organizational goals than innovation,
these likely have a similar relationship to institutional strength. The crossover point was 65,
and organizations were out of the set when they scored 50 or below.
Our measure of informal institutions was one of trust (Saka-Helmhout et al., 2020).
We asked the respondents of our survey: “To what extent do you and the organizations
that are engaged with [the cluster’s name] share a high level of mutual trust?” As was the
case for our outcome, responses were on a 4-point Likert scale. The value of 4, i.e. ‘to a
great extent,’ was entirely in the set with a score of 1. The Likert values of 3, 2, and 1
respectively corresponded with a set membership score of 0.67, 0.33, and 0.

Cluster intermediation practices: networking orientation and nature. Two factors relating
to intermediation practices were transformed into sets: intermediaries’ networking orientation,
and the nature of their intermediation. These sets respectively denote an external networking orientation (as opposed to internal) and top-down nature (instead of bottom-up).
Our calibration of intermediaries’ external networking orientation was informed by
our interviews. This was based on three indicative practices, namely if i) they were
eschewing enlarging the network of local cluster members, ii) their value proposition to
members revolved around international networking, and iii) they had significant
interactions with other clusters or international actors. This meant that a score of 1 was
assigned when all three indicators were present, clusters with two of these items were
given a value of 0.67, and those ticking only one box were assigned 0.33. In the absence of
all three items, a value of 0 was given. Furthermore, there was the possibility of ambiguity
in any of these three checklist items, in which case we assigned a value of 0.50 and
averaged their total scores – rounding them off to either the values listed in the above, or
0.50. A final set membership score of 0.50 indicated that clusters were able to balance
external and internal networking equally, e.g. when they expanded their local network
(a score of 0 for the first item), had a balanced approach to facilitating local and non-local
networking (a score of 0.50 for the second item), and maintained significant interactions
with non-local actors (a score of 1 for the third item).
To ascertain to what extent intermediation was top-down, we inquired in our
interviews whether their cluster i) had launched due to government action, ii) was
predominantly financed by the government at the time of our interview, and if iii) power
was concentrated at the level of the government. If all three were true, then a cluster was
fully in the set of being top-down with a score of 1. If they were all false, this indicated a
bottom-up nature and we assigned the score of 0. This could be the case if a cluster was
initiated in response to calls from local organizations that predominantly financed it, and
strongly influenced the intermediaries’ actions, e.g. through general assemblies with
voting power and to which the clusters’ performance was relayed. As with the previous
set calibration, scores could be 0.67 if two items were present, 0.50 if there was ambiguity,
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and 0.33 in the case of only one condition being met. Ambiguity could occur when, for
instance, governments were responsible for approximately half of the funding or had
significant voting rights together with other members.
Table 4.2 presents the key interview quotes used to arrive at our calibrations.
It provides an insight into how we weighed the evidence regarding whether a cluster
had an external or internal networking orientation, and was top-down or bottom-up.
As our set calibration in the table shows, there is significant variation in clusters’
network orientation, although there are always some elements present of both external
and internal networking functions. NAG, Madrid AeroSpace, and DAC were the most
externally oriented intermediaries, and we coded them as being predominantly in this set
with a score of 0.67. They scored identically on all three of our criteria. Each of the clusters
was expanding its local membership. Although this demonstrated the presence of some
practices relating to internal networking, and meant a score of 0 for the first criteria, the
other two criteria were met – and scored as 1 – indicating an external networking focus.
The intermediaries of these three clusters emphasized that members predominantly
benefited from being connected to international partners, often through projects, and
that the cluster itself had significant dealings with international parties. The manager of
the Madrid cluster even stated that he believed that the aerospace industry “must think
at the European level” in terms of networking. This intermediary has cultivated this
international orientation among members, e.g. by inviting guest speakers from other
countries to the clusters’ working groups.
We coded Hamburg Aviation at the maximum point of ambiguity, as it seemed to
balance both cluster-external and internal networking equally. Increasing the number of
local organizations that are member of the cluster was one of its goals, indicating a local
networking orientation. However, the cluster’s intermediaries suggested that the value of
this membership lay in a combination of international and local networking. While it
actively connected co-located partners, Hamburg Aviation also had frequent trade missions
to facilitate international networking. Moreover, there were strong ties to other clusters,
illustrated by its coordinating role in the EACP (2019b), which serves as a forum for
aerospace clusters throughout Europe. This meant that Hamburg Aviation’s scores for
the three items on our checklist were, respectively, 0, 0.5, and 1, combining to a set total
of 0.50.
Niedersachsen Aviation also had some internationalization activities, and although it
did not have a coordinating function in the EACP, it was a co-founder of this international
network of clusters. However, its main function was in ‘industrial politics’ and creating
local network structures. It endeavored to expand the number of participating organizations
within the state of Lower Saxony (Niedersachsen). Furthermore, the intermediary emphasized
that the majority of the cluster’s value for these members resided in being connected to
local and national actors. This meant that it only checked the third indicator of an external
networking focus on our list, and was therefore given a set membership score of 0.33.
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LR BW scored similarly over our indicators of its networking orientation to
Niedersachsen Aviation, and it was also assigned a set value of 0.33. The cluster intermediary
indicated that LR BW was actively trying to expand its local membership, and that the
principal value for these members lay in networking within the cluster. For example, its
intermediary stressed the role of working groups consisting of cluster members. As with
Niedersachsen Aviation, LR BW only met the external networking criteria of having
significant interactions with other clusters. This was evidenced by its partnership with the
Swiss Aerospace Cluster. Nonetheless, our interview with the cluster manager indicated
that LR BW may become more internationally oriented in the future. The cluster was, for
instance, planning to attend international trade shows that it had thus far not participated
in, offering members the accompanying networking opportunities.
Regarding the nature of cluster intermediation, the sample was similarly balanced.
We determined that Niedersachsen Aviation was top-down – i.e. fully in the set with a
score of 1, and meeting all three criteria. The cluster was launched and fully financed by
the government, for whom its cluster manager worked as a contractor, and by whom he
was held accountable. Hamburg Aviation was also relatively top-down, and we gave it a
set membership score of 0.67. It had started predominantly due to government action,
and had a balanced income from both cluster members and the government to support
its operations. Power was equally shared between the government and Hamburg
Aviation’s membership, with the cluster’s performance being relayed to both – and both
having the power to influence its actions. This meant that this cluster scored a 1 on the
first indicator of it being top-down, and 0.50 for the other two criteria.
Madrid AeroSpace and DAC were coded as being mostly bottom-up with a set
membership score of 0.33. They were created in response to calls from their regional
governments. However, these governments’ involvement was ultimately limited, and they no
longer financed the cluster. Moreover, their focus was on representing their membership,
who had the power to influence the intermediary. Hence, they met only our first criterion
for being top-down.
Finally, LR BW and NAG were entirely bottom-up, and assigned a score of 0, having
evolved from long-standing industry associations – and NAG still identifying as such to a
large extent. They received no funding for the NAO from the government, nor did it hold
power over them.
Table 4.3 summarizes the set operationalizations and membership thresholds for
both our quantitative and qualitative conditions.
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Top-down intermediation:
“We always defined the original starting point of the cluster in 1999/2000, because at that point Airbus approached the City of
Hamburg. (…) That was the starting point in Hamburg to sit together between educational institutes and universities and some
of the big industry players. (…) Having done that and that developed a little bit in time and the State of Hamburg decided to
launch his own funding program for airspace. They had a so called Luftfahrtforschungsprogramm for the industry here. (…) And
then the next big step, and the most important one, was that in 2007 the Ministry for Education and Research, the federal one,
launched this Spitzencluster call (…). And that was then the first time here in the Hamburg region most of the major actors came
together formulating a common strategy for the metropolitan region of Hamburg. (…) I must say that the public body really took
the initiative. They called everybody to the table and explained: ‘Ladies and gentleman we have a call here. Would you be interested
in participating?’”

“One of the ideas immediately after winning the Spitzencluster call was to give the cluster a very international face. I would say
Hamburg was the catalyst for the foundation of the EACP.”

“When we renewed the strategy last year, it was one of four or five major elements, to become more international and to provide
help for going international.”

External networking:
“Our cluster, over the years, also issued some four of five letters of intent with other international clusters. This with the idea that the
exchange between companies could be done more easily (…). But we also do that much more concretely, as we are doing delegation
trips, taking some companies with us to provide them direct contact with companies in the visited areas. Also, the other way around,
if we are having companies from, for example, the Netherlands coming and looking for specific companies, we try to link them.”

[Regarding the value of the cluster to different members:] “First, the big ones. (…) Those ones are mainly interested in enlarging their
network, so finding new collaboration partners in the area of R&D or in the area of provision for specific goods or products. (…) For the
SMEs it’s important to find, by working together, the right contacts to the big companies but also between each other. A lot of these
SMEs didn’t know each other. The next is better collaboration between SMEs and research institutes, because that is also not so well
developed. (…) Part of that is also the goal for universities, because universities want to get in contact with all of them. For getting to
see which projects are there, whether they can get funding or whether they can get involved.”

External
networking: 0.50.

Top-down
intermediation:
0.67.

Internal networking:
“Yes, we try to enlarge the number of members (…) to enlarge the community and the number of possible cooperation partners.”

Illustrative interview quotes

Hamburg
Aviation

Cluster &
set membership

Table 4.2 Qualitative set calibration.
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Top-down
intermediation: 1.

External
networking: 0.33.

Niedersachsen
Aviation

“I’m working in a service contract to the ministry of economics which was just given to us. So I’m not employed by them. I’m employed
by a different company, which is called Süderelbe AG.”

Top-down intermediation:
“The initiation of Niedersachsen Aviation was done because of one decision made by Airbus to carve out some of their factories (…)
which could have led to job loss, but it didn’t. (…) In politics they were afraid that we’d lose our… or potentially could lose a lot of
our stake in aerospace. Because of that, the state decided to initiate a support programme which was more than 100 million euro.”

[Regarding the EACP:] “Niedersachsen was a founding member as well.”

External networking:
“In our role as a cluster (…) it’s several things in one. (…) Sometimes, in terms of internationalisation for example, we open the door.
(…) We just did this in Seattle. The minister of economics from the national level joined a business delegation, which could be a better
support than any money.”

This was why Niedersachsen Aviation was founded (…), because at the time there were no associations. There were no network
structures. To have somebody for the whole state of Niedersachsen who connects those different clusters as well. So who can have
their ties in Hamburg, have their ties in Bremen, have their ties in Braunschweig and of course also areas around so that company – if
a company from Stade is interested in, let’s say, production technology, you have some-body who connects them with the institute
of production in Hamburg, or something like that.”

Internal networking:
“The main goal is to support the aerospace industry in Niedersachsen. The final political goal behind it is turnover and employees.
So, it’s industrial politics.”

“We have two general assemblies: one for the foundation members which consists of 15 people, and the other one which consists
of all the members.”

Bottom-up intermediation:
[On membership fees:] “We have a member fee list which is oriented to the size of the companies. (…) [Moreover] the 15 founding
members don’t pay. That was defined at the beginning.”

“Every year we have to write a report saying: ‘Okay, I got this-and-this money from you [the government]. I already have to defend it
by applying. I have to say: ‘I would like to have money for that-and-that, for personnel or … And what I want to do is that.’ At the end
of year, I have to issue a report saying: ‘I have a deviation, because I have not found the right people immediately, so my budget for
personnel is a bit lower. But therefore I have bought software here because I needed it.’”
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Top-down
intermediation: 0.

External
networking: 0.33.

LR BW

Cluster &
set membership

Illustrative interview quotes

Bottom-up intermediation:
“The LR BW is ten years now, and our founding members came from the LVI, which is the industry association for Baden-Württemberg.
I don’t know if you know the BDLI: it’s the organization for the whole of Germany. We are the regional part, so we are speaking for
all branches. During our work we found out that in Baden-Württemberg we are the second place for the suppliers for the aerospace
industry in Germany after Bavaria. (…) And then a study by a big and well-known consulting firm came out for our government
and it said: ‘You don’t have to look after aerospace. It’s too small – it’s too little in Baden-Württemberg.’ First we thought: ‘It’s only the
government, it doesn’t matter.’ Then we saw that big institutes, namely the University of Stuttgart, the biggest place for education in
the aerospace sector (…) asked for money for research projects, and the government said: ‘No, you don’t get any money, because of
this study.’ This was the point where our LVI members said: ‘We have to do something. They said: Let’s do a network. Let’s go together.’”

“We have an international partnership with the Swiss Aerospace Cluster, the SAC. It’s located in St. Gallen, near the University of St.
Gallen. (…) We don’t have them as a member, but are closely linked.”

“They [the members] almost want to do the exact same things they did ten years ago. Maybe some parts change, like next year is the
first time we go to Farnborough. The years before the firms didn’t want it. This time we want to know how Farnborough is. Maybe in
two years it’s over and we don’t go to Farnborough anymore. But the change is subtle.”

External networking:
“To expand our business we go to fairs. Of course we always have a booth at the Paris Air Show. Next year we will go the ILA, the
Farnborough Air Show and we will go to the AEROMART in Toulouse.”

“When we look at our working groups, they were totally different five years ago. If a working group is not interesting anymore for our
members, we close it. And maybe we make another or not. We are very flexible. I think it’s very important for a network.” [When asked
if working groups are for members alone:] “The working groups are always only for the members. (…) [but] we have some guests.”

“I think the value for the members is the visibility, the visibility as a branch, the connection between the firms – we’ve got many
network events (…). You can maybe find your competitors, but also your new friends. You can do collaborations. (…). Our role is to
give them the platform to find each other.”

Internal networking:
[On expanding its membership:] “It’s important for us to grow, because of the financial situation, and it’s also a point if you go the
government. It’s always important to say: Look at my members, look how many they are, look at the names, look at the SMEs.”

Table 4.2 Continued.
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Top-down
intermediation: 0.

External
networking: 0.67.

NAG

“The international positioning is more and more organised in direct business contacts for the members. And in that area, we have four
foreign offices – but they’re persons – with an NAG card. One in the UK, one in Brazil, in France and in Turkey.”

“In the past we did a lot of exhibitions, and pavilions. The members said: ‘We prefer to see a shift in the international promotion by
organising missions. Trade missions. Or by inviting important customers – potential customers – to come to Holland.’”

“We have projects that we do together with the Ministry of Economic Affairs and Foreign Affairs. Most of these projects are related to
supporting the members in their international position.”

External networking:
“If there is a project, if there is an opportunity in the international market, do you see that that companies try to find each other and
allow us to organise some kind of a consortium, something like this? Then I have to say, in most cases, yes.”

“We have an advantage in the Netherlands that we do not have a lot of internal competition. And that makes it easier, because then
we can say: ‘The competitors are not within the Dutch boundaries. The competition is outside. So within the Dutch boundaries, let’s
try to work together and see if we can enlarge the share of the market.’”

“We have three programs. The knowledge enhancement, the representation, and the international positioning. And knowledge
enhancement is done by making groups that share an interest in a topic like human resources, like quality management, like
international marketing, what have you? Export control. And then, you start getting questions and you can mobilize the knowledge.
Because most of the knowledge is available with other members.”

“We have a lot of activities where members show up.”

Internal networking:
[On expanding its membership:] “It’s a lower-level goal, but it is there. The prime objective is to serve the members that we now have.”

[When asked about support from the government:] “Maybe they support us sometimes with a speaker (…) for big events. They
need the public.”

“The big goal is to support the industry (…). You put everything in it which the firms want.”

[Regarding membership contributions:] “Yes, they have to pay. We are totally free of other money. We earn some money when we do
projects. We also get money from the government (…) but only in a project. We are financed only by our members and are proud of
it. It only works because of this.”
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Top-down
intermediation:
0.33.

External
networking: 0.67.

Madrid
AeroSpace

Cluster &
set membership

Illustrative interview quotes

[On whom they invite to their workshops for cluster members:] “Speakers from academic research institutions for instance. Also
European Union and also members of other clusters.”

[When asked if this is additional to stimulating connectivity within Madrid and the rest of Spain] “We are a European country and I
think that we must think at the European level. We are not Spanish any more, in this field.”

External networking:
“I think that we must become a European cluster in the sense that we need to collaborate much more deeply with other European
institutions and other clusters, which is something that we are trying to put in place using the EACP approach, (…) network regions
and some other tools. And European projects.”

“Following the recommendation of other European clusters, we are now enlarging the base of our partners – of our associates,
including other institutions.”

Internal networking:
“We probably need to have additional funds. But we know that we need to receive it mainly by fees, so we need to enlarge our
[membership] base.”

“Every two years we meet with all the members, in person, the chairman and myself. We have what we call regional meetings, where
we have ten members sitting at the table, and we have contact with them. It is at one of the members. We just ask them: ‘OK, what
do you think of the NAG? What are we doing right, what are we doing wrong? What – where do you see improvements? Do you see
any developments coming up?”

“Most of the funding is from the membership fees.”

[Regarding government support of NAG] “Not directly. But there are programmes in which we play a role. (…) Finances are then
arranged mostly by the companies, not by the government (…). There is no direct stream of money from the government to the NAG.”

Bottom-up intermediation:
[Regarding the start of the NAG] “In 1976. It was a group of companies. The main reason for this is that we bought the F-16 and there
was the issue of offset. And the small companies were afraid that everything would go to Fokker. So they said: ‘let’s make us bigger.
Let’s create the NAG.’ That’s one of the main reasons why the NAG was created. And everything went to Fokker anyway.”
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External
networking: 0.67.

DAC

Internal networking:
[On allowing new membership:] “Up to now, DAC has been closed in terms of interested stakeholders [wanting to join]. Just recently,
a few weeks ago, the board of directors decided to reopen.”

“Some decisions might be adopted at the general assembly and the steering committee, for instance to approve the general budget.
This is something that must be approved by the general assembly.”

[On the cluster’s power structures:] “The community – the regional administration – is an honour institution. They don’t pay a fee. They
don’t have voting rights, but they have the right to assist – to attend – all the political meetings.”

[On how the cluster is financed:] “Usually it’s 85% from the fees and the rest is the participation in projects.”

Bottom-up intermediation:
[Regarding the start-up phase of the cluster] “The regional administration changed their mind on the cluster approach. (…) They were
giving very strong support to the cluster and suddenly they stopped, so the cluster needed to reinvent itself. (…) The administration
gave fifty percent of the costs. Maybe sixty percent. Nowadays, it’s zero.”

[On whether the regional government still participates in the cluster:] “In order to become member of the NEREUS network, which
is a network of regions interested in space, you must be a regional government. So my cluster cannot belong – cannot represent
anybody. But the region gave the representation to my cluster (…) which is very convenient for us and they benefit. That’s all the
support. And also they give support through the research and development centres.”

“Since last year, 2015, the national government has understood the potential of the clusters (…). The minister has funded seven
million euros last year in order to fund projects where at least three cluster members collaborate in developing something. (…) One
cluster must manage the project and the projects are limited up to 99.000 euros, so for a small amount. And this is the first time in
many years that the minister of industry is supporting the cluster, especially giving the money to the associates. (…) This is a tool that
can be very interesting to us, because any company can receive funds.”

Top-down intermediation:
[On whether the regional government had started the cluster and why:] “Yes. That’s right. 2006. (…) As an instrumental tool of regional
innovation.”

[On recent changes in the cluster’s operations:] “We participate much more often with European institutions.”

[On his impact as cluster intermediary:] “You can have other impacts, for instance: how many European projects have you catalysed
as a cluster manager?” (…) “The cluster can increase the international projects for innovation”.
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Top-down
intermediation:
0.33.

Cluster &
set membership

Illustrative interview quotes

“The assembly, the board of directors, and the president. These are the three major – only bodies of our organisation.”

“We represent our members. This is the clear sentiment. We represent our members.”

[On whether members finance the cluster:] “They contribute to DAC (…) for the activities of the permanent structure. [When asked
if they receive money from governments, e.g. in project calls, and use this for the financing of the intermediation:] “This money goes
to our members.”

Bottom-up intermediation:
“And then we launched it formally: DAC. May 2012. And region Campania is out. We are a preference(d) interface with the regional
Campania government, but we are fully independent (…).”

Top-down intermediation:
“The Campania government was the first in Italy accepting the logic of districts. Since 2006, something like that. And the Campania
government launched a project, (…) Campania aerospace, (…) to try to push the different stakeholders of the region of Campania
to create this.”

[On DAC’s role:] “Meeting different clusters in Europe, different companies, understanding the capabilities of new actors, deepening
the information and understanding of all the actors and, you know, understanding their vulnerability. Then we can facilitate, not
create, facilitate connection. Technically speaking, connection between different companies. DAC companies and other companies.”

External networking:
“We have working groups, transversal working groups for internationalisation with other districts in Italy. Outside we have international
missions – also out of the European Union. (…) Specifically for the small and medium enterprises.”
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4.3.3 Understanding causal pathways
After our set calibration, we tested whether there were any necessary conditions for the
presence and absence of the outcome in each of our sample selections, i.e. for weak,
moderately strong, and strong organizations (following the best practices formulated by
Schneider and Wagemann, 2012). We found evidence that strong informal institutions
were necessary for the occurrence of successful intermediation over all selections of
cluster members, with its consistency values surpassing the commonly used threshold of
0.90 (Schneider and Wagemann, 2012). As a consequence, we ensured that we did not
make any assumptions on logical remainders that violated this relationship (see below;
ibid.). It could still be entered into our further analyses, as necessity does not imply that a
condition is also sufficient for the outcome (Leppänen et al., 2019). Moreover, there was
some evidence that in our sample of cluster members with moderately strong internal
resources that this condition was also responsible for the absence of the outcome. This is
possible in QCA due to its treatment of causal asymmetry, and was an artefact of the
minimal variability on the presence of strong informal institutions in this particular
subsample. As a consequence, we employed PRI (proportional reduction in inconsistency)
scores to eliminate inconsistent solutions during the logical minimization process integral
to our analyses (Cooper and Glaesser, 2016; Leppänen et al., 2019). This measure of the
consistency of combinations of attributes leading to the outcome eliminates any cases
also predicting its negation, and therefore prevents paradoxical results.
After these initial checks, we created three truth tables: one for each of our samples
of weak, moderately strong, and strong organizations. These tables consisted of 2k rows,
with k denoting the conditions (Fiss, 2011). In a truth table, each row corresponds to
different combinations of conditions that are either true or untrue. Moreover, each row has
a particular consistency and holds a number of cases. In fsQCA, the rows of truth tables are
reduced by determining a minimum number of cases that should have the expressed
solution and a minimum consistency with which cases correspond to this. Our minimum
solution frequency was two, and the required consistency was 0.90, fitting our modest
sample size (Ragin, 2017; Schneider and Wagemann, 2012). In addition, and for reasons
described in the previous paragraph, we employed the PRI measure, and set its threshold
at the commonly used value of 0.70 (e.g. Afonso et al., 2018; Pahl-Wostl and Knieper, 2014).
Our reduced truth tables contained 11, 4, and 15 cases for the subsamples of weak,
moderately strong, and strong organizations.10
The truth tables were further reduced through the Quine-McCluskey algorithm
(Ragin et al., 2017). We used the parsimonious and intermediate solutions, which take a
different approach to accounting for logical configurations not in our dataset (Fiss, 2011).
10

We ensured there were no configurations sufficient for the outcome also predicting its absence (reported
in appendix 7.4.4). For these analyses we lowered the minimum case count to 1, consistency to 0.80, and PRI
to 0.60, broadening the range of configurations captured. The respective truth tables had 2, 2, and 3 cases
for weak, moderately strong, and strong members.
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Table 4.3 Set operationalizations and thresholds overview.

Causal conditions

Description

Cluster
conditions

Geography:
urbanization

Population density percentiles in 2013 at the NUTS level
of the cluster

Geography:
localization
Networks:
local

N cluster member organizations in 2016/2017 (at the time
of our survey)
N partners an organization has within the cluster with which
firms engage with the primary goal of exchanging or acquiring
knowledge to support their innovative activities in 2016/2017
(at the time of our survey)
As above, but pertaining to innovation partners outside the cluster

Networks:
non-local
Institutions:
formal
Institutions:
informal

Cluster
Intermediation:
intermediation external network
practices
focus

Outcome

Formal: Summary valuation of regional service quality, impartiality,
and lack of corruption interpolated with the WGI
Informal: The extent of shared mutual trust with other
organizations in the cluster

The extent to which cluster intermediaries are prioritizing building
external networks over internal networks

Intermediation:
top-down nature

The extent to which cluster intermediation is top-down instead
of bottom-up

Successful
intermediation

The extent to which clusters have facilitated members in achieving
their goals

Note: Please note that based on the level of member organizations’ internal resources, denoted by the percentage of
sales invested in internal R&D between 2013–2015, we conducted analyses on three samples: weak (< 2%), moderately
strong (2% to 10%), and strong (≥ 10%) members.
a I.e. 1 or 0.67 (entirely and mostly in the set), 0.50 (cross-over), 0.33 or 0 (mostly and entirely out).
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Fuzzy-set calibration
Source

Fully in

Crossover

Fully out

Eurostat (2019b) statistics

90

75

62.5

Interviews & EACP documents (2015, 2016)

210

160

91

Survey: roster-recall

6

4

0

Survey: roster-recall

3

1

0

2013 QoG Index developed by Charron et al. (2015)

80

65

50

Survey: 4-point Likert

Interviews

Interviews

Survey: 4-point Likert

Discrete calibration
To a great extent
Somewhat
Very little
Not at all
Based on clusters’:
1) Membership growth
2) Value proposition
3) Non-local dealings
Based on clusters’:
1) Origins
2) Financing
3) Concentration of power
To a great extent
Somewhat
Very little
Not at all

4

1
0.67
0.33
0
Value
between
1 and 0a
Value
between
1 and 0a
1
0.67
0.33
0
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The parsimonious solution uses all simplifying assumptions – i.e. all logical remainders.
Instead, the intermediate solution relies only on easy counterfactuals, which means that it
adds causal conditions to configurations known to produce the outcome. It does not
employ difficult counterfactuals, which would entail removing conditions from
configurations.
Through this approach, we identified three types of conditions: those that are core to
a configuration (often referred to as a pathway), those that are peripheral, and those that
do not matter (Schneider and Wagemann, 2012). Conditions appearing in both the
intermediate and parsimonious solutions are core, and are denoted in output tables by a
large full circle when it is their presence that matters (⬤) or a large crossed out circle
when their absence is key (⨂). Conditions that are only part of the intermediate solution
are peripheral, and are indicated by smaller circles (● and ⊗). Unimportant conditions
appear as blank spaces in fsQCA output tables, and neither their presence nor absence
matters for the outcome in question. In our results we prioritize cluster intermediation
practices as these are the theoretical focal point of our paper, and examine how they
cohere with the presence or absence of core cluster conditions. We report both the
coverage and consistency values of our configurations, which indicate the proportion of
cases that are included and the extent to which the data matches the relationships
presented (Greckhamer et al., 2013). For coverage, two statistics are displayed: a raw and
unique value. The raw value is related to the total share, and the unique value only to the
share covered exclusively by a configuration. Finally, we report the overall solution
coverage and consistency which are based on combinations of configurations, and the
total number of cases covered.
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1.57
3.05
0.52
0.41

7. Institutions: informal

8. Intermediation:
external network focus

9. Intermediation:
top-down nature

4. Networks: local

67.19

3.19

3. Geography: localization

6. Institutions: formal

146.48

2. Geography: urbanization

5. Networks: non-local

3.00

87.38

1. Successful intermediation

Mean

Variables

Table 4.4 Descriptive statistics.

1.00

0.67

4.00

73.25

7.00

10.00

306.00

N = 21

0.41

0.15

0.74

5.46

2.29

3.68

81.98

97.03

4.00

Max

Weak

14.78

0.84

S.D.

0.00

0.33

1.00

56.57

0.00

0.00

64.00

59.82

1.00

Min

0.43

0.48

3.29

63.16

2.43

4.33

145.86

83.87

2.95

Mean

1.00

0.67

4.00

73.25

10.00

10.00

306.00

97.03

4.00

Max

N = 21

0.40

0.15

0.56

13.52

3.09

3.77

83.70

14.38

0.86

S.D.

Moderately strong

0.00

0.33

2.00

7.65

0.00

0.00

64.00

59.82

1.00

Min

0.13
0.39

0.46
0.57

1.00

0.67

4.00

73.25

306.00

N = 27

0.78

3.30

10.00

2.95
16.08

1.81

3.86

3.93
62.20

10.00

87.92

176.67

4.00
97.03

0.68
16.31

2.93

Max

Strong
S.D.

81.70

Mean

0.00

0.33

1.00

7.65

0.00

0.00

85.00

59.82

1.00

Min
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1. Successful intermediation
2. Geography: urbanization
3. Geography: localization
4. Networks: local
5. Networks: non-local
6. Institutions: formal
7. Institutions: informal
8. Intermediation: external network focus
9. Intermediation: top-down nature
1. Successful intermediation
2. Geography: urbanization
3. Geography: localization
4. Networks: local
5. Networks: non-local
6. Institutions: formal
7. Institutions: informal
8. Intermediation: external network focus
9. Intermediation: top-down nature
1. Successful intermediation
2. Geography: urbanization
3. Geography: localization
4. Networks: local
5. Networks: non-local
6. Institutions: formal
7. Institutions: informal
8. Intermediation: external network focus
9. Intermediation: top-down nature
-0.49
0.35
0.51
0.32
0.24
0.52
-0.39
0.31

0.00
0.06
0.09
-0.49
0.20
0.10
-0.01
-0.07

0.16
0.10
0.05
0.28
-0.06
0.52
-0.22
0.02

1

-0.58
-0.37
-0.25
-0.57
-0.22
0.61
-0.42

-0.20
-0.23
-0.06
-0.37
0.25
0.56
-0.12

0.00
-0.07
-0.06
-0.23
0.01
0.39
-0.15

2

0.25
-0.12
0.11
0.14
-0.30
0.91

0.09
-0.28
0.19
-0.09
-0.20
0.82

-0.11
-0.23
-0.01
-0.04
-0.59
0.84

3

0.31
0.08
0.27
0.05
0.04

0.36
-0.15
-0.30
0.29
0.17

0.81
-0.36
0.42
-0.03
0.14

4

Note: The reported coefficients were calculated using Spearman rank correlation coefficient. All bold values are significant at ≤ .05.

Strong

Moderately
strong

Weak

Member type

Table 4.5 Correlations.

0.34
0.44
0.07
-0.25

-0.26
-0.33
0.45
-0.22

-0.20
0.58
0.00
-0.07

5

0.18
-0.35
0.15

0.07
-0.29
-0.12

-0.08
0.30
-0.47

6

-0.34
0.21

-0.18
-0.24

-0.13
-0.03

7

-0.49

-0.21

-0.67
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●

⊗

Non-local

3

0.99

Consistency

4a

4b

Moderately strong

2

0.98

0.12

0.20

5c

1.00
5

0.96

0.98

5

0.10

0.19
6

1.00

0.21

0.23

0.07

0.18

⬤

⊗
⬤

●

⊗

●

⬤

●

⬤

0.63

●

●

●

⊗

⊗
●

6

2

1.00

0.12

0.16

⊗

⊗

●

●

●

⬤

⊗

●

High-trust, Bottom-up,
top-down, internally
internally oriented
oriented

⬤

⊗
⊗

⬤

⊗

⊗

●

●

●

⨂

⊗

⊗

●

High-trust,
top-down,
internally
oriented

High-trust,
top-down,
externally
oriented

Strong
5b

5a

Note: ⬤ = core condition (present); ⨂ = core condition (absent); ● = peripheral condition (present); ⊗ = peripheral condition (absent); blank space = the causal conditions may
be present or absent.
a Rounded from 0.996.
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0.97
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2

1.00
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0.58

2

1.00

0.05

●

●

●

⨂

⊗

⊗

●

Overall solution coverage

7

0.31

Organizations in solution

0.35

Unique coverage

0.13

●

⨂

●

⬤

●

Top-down nature

External network focus

⬤

●

⬤

⬤

●

●

●

Informal

Formal

●

⨂

●

⨂

●

Local

Localization

Urbanization

Raw coverage

Intermediation

Institutions

Networks

Geography

Causal conditions

2

Weak
High-trust, Top-down, Bottom-up, Top-down, Bottom-up,
externally unspecialized, high-trust, externally internally
oriented
externally
externally oriented
oriented
oriented
oriented

1

Table 4.6 Configurations for successful intermediation.
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4.4 Results
The descriptive statistics of our three selections of cluster members, i.e. those with weak,
moderately strong, and strong internal resources, are presented in table 4.4 (correlations
are presented in table 4.5). This table reveals substantial variation over the conditions and
the outcome under study. It is noteworthy that most cluster members are ‘somewhat’
aided in the achievement of their individual goals by their respective intermediary. This is
denoted by a score of 3 on our 4-point Likert measure, and is the point of maximum
ambiguity in our analyses. Furthermore, the table shows that weak organizations have the
smallest networks, underlining that they likely benefit from different intermediation
practices than the other types of members.
Table 4.6 presents our fsQCA results. This table demonstrates significant differences in
how different types of members are facilitated by intermediaries to achieve their goals,
from intermediaries being top-down and externally oriented, to bottom-up and
prioritizing intra-cluster networking. We found a total of nine pathways, of which five are
related, which we unpack below. We focus on the different intermediation practices that
characterize them, and how these combine with cluster conditions and member
organizations’ own networks.

4.4.1 Weak members
There are three pathways in which weak cluster members’ individual goals are successfully
facilitated. These share that their respective intermediaries prioritize cluster-external over
intra-cluster networking. However, there are marked differences between the paths.
Pathways 1 and 2 differ in the extent to which cluster members have strong inter-organizational networks. At the core of the first configuration is the absence of strong local
networks and the presence of well-developed informal institutions. Urbanization is a
peripheral, present condition – a role it also takes on in pathways 2 and 3. In such high-trust
environments, there is likely an abundance of diverse spillovers, and thus localized learning
without the use of networks. This may open up possibilities for weak members to focus on
building networks with organizations outside the cluster when their intermediaries
facilitate this. Although organizations in pathway 2 also appear to benefit from being in
externally oriented clusters, they already have comprehensive local and non-local
networks. Their presence is peripheral to this second configuration. At its core is the
top-down nature of the intermediary, and the absence of strong localization. This indicates
that there may be few relevant co-located partners in such unspecialized clusters, and
that these experienced networkers are looking to interface with non-local organizations
instead. The top-down nature of the cluster may significantly improve their ability to do so
by enhancing their reputation.
In contrast to the first two configurations, the clusters in pathway 3 are bottom-up.
This is core to the solution in conjunction with the presence of strong formal and informal
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institutions. This configuration indicates that bottom-up intermediation may only be
effective with extensive localized trust and formal safeguards. This type of intermediation
is likely responsive to members’ needs under these conditions. Strong local and non-local
networks are peripheral, indicating that the cluster members in this pathway are leveraging
their internal and external embeddedness to most benefit from the cluster.
Based on this, we propose the following:
	Proposition 1. The individual goal attainment of weak cluster members with few local
network partners and supported by strong informal institutions can be facilitated by
intermediaries prioritizing external networking.
	Proposition 2. The individual goal attainment of weak cluster members that are located
in an unspecialized cluster can be facilitated by intermediaries prioritizing external networking and governing top-down.
	Proposition 3. The individual goal attainment of weak cluster members supported by
both strong formal and informal institutions can be facilitated by intermediaries prioritizing
external networking and governing bottom-up.

4.4.2 Moderately strong members
Two pathways – 4a and 4b – exist for members with moderately strong internal resources.
The types of intermediation they are subject to is mirrored in these configurations, with 4a
being characterized by a top-down nature and external networking focus, and 4b being
bottom-up and internally oriented. In both pathways, members lack extensive non-local
networks, indicated by their core absence. They share the peripheral presence of strong
urbanization, and informal institutions, and the peripheral absence of significant
localization, and local networks. In addition, well-developed formal institutions fulfill a
supporting role in pathway 4b.
As these two pathways have commonalities in cluster conditions, they suggest that
member organizations with moderate internal resources can benefit from two very
different combinations of intermediation practices. Although urbanization is not core to
configuration 4b, its peripheral presence hints that a local networking focus may only be
viable for members with a moderately strong internal resource strength when there is a
diverse pool of co-located potential partners. The fact that this coincides with bottom-up
intermediation hints at the importance of cluster intermediaries being responsive to
members’ needs. In path 4a, the conjunction between top-down intermediation and
external networking suggests complementarity, boosting NAOs’ ability to facilitate the
creation of cluster-external networks among their membership.
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Consequently, we propose:
	Proposition 4. The individual goal attainment of moderately strong cluster members
with few non-local network partners can be facilitated by intermediaries prioritizing
i) external networking and top-down governance, or ii) internal networking and bottom-up
governance.

4.4.3 Strong members
Our analysis uncovered four pathways in which intermediaries successfully support their
strong membership, with three of them being related. At the core of solutions 5a, 5b, and
5c is the top-down nature of the intermediary in conjunction with strong informal
institutions. However, these high-trust, top-down clusters differ in many of their peripheral
conditions. Whereas solution 5a features extensive urbanization, and the absence of
localization, this is mirrored in its two related pathways. Only solution 5b features strong
local networks, and where non-local networks are absent in 5a, they are present in 5c.
Moreover, formal institutions is a ‘don’t care’ condition in pathway 5a, but present in 5b
and 5c. Crucially, whereas intermediaries prioritize external networking in the first of these
three pathways, 5b and 5c have intermediaries with a local networking focus. Although
these three related pathways are complex, their commonalities are noteworthy. Even for
the strongest of members, it appears that institutions are important – and especially the
informal institution of trust. This is further supported by our supplementary analyses on
the necessity of this measure of localized trust, which increases with members’ internal
resource strength (appendix 7.4.2).
Pathway 6 is distinct from the three described above. It has members maintaining
strong local networks at its core. Its intermediaries are bottom-up and have an internal
networking focus. In this final pathway, members having extensive non-local networks is
a peripheral present condition, as are formal and informal institutions. Given this
configuration, it is not surprising that urbanization is a peripheral present condition while
localization is absent. Strong members likely benefit more from engaging with local
partners that have a dissimilar knowledge base from their own, and their intermediaries’
practices facilitate pursuing such collaborations. Pathway 6 further underlines the
multiplicity of ways in which intermediaries can support their cluster members.
Therefore, we propose the following:
	
Proposition 5. The individual goal attainment of strong cluster members supported by
strong informal institutional conditions can be facilitated by top-down intermediaries
prioritizing either i) external or ii) internal networking.
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	Proposition 6. The individual goal attainment of strong cluster members with extensive
local networks can be faciltiated by intermediaries prioritizing internal networking and
bottom-up governance.

4.5 Discussion and conclusion
Our study has investigated the conditions under which intermediaries support cluster
members with varying levels of internal resources in achieving their goals. We have
considered the geographic, networked, and institutional conditions in clusters, in
conjunction with whether intermediaries prioritize cluster-external or internal networking,
and whether they have a top-down or bottom-up governing nature. By doing so, our
study connects insights from the broader discourse on clusters, which has long
investigated the impacts of different cluster conditions (Lazzeretti et al., 2014; Porter,
1998a), to the scholarship on the effectiveness of intermediation (Provan and Kenis, 2008).
We contribute to both in distinct, yet equally important ways.
Our contribution to the scholarship on network intermediation is twofold. First, our
findings challenge this literature’s preoccupation with identifying universal best practices
(e.g. Klofsten et al., 2015; Laur et al., 2012; Mueller and Jungwirth, 2011, 2016), suggesting
that more emphasis should be placed on the context in which intermediation occurs. In
our sample consisting of European aerospace clusters and their members, we did not find
any practices that were consistently sufficient for successful outcomes. Instead, the nine
pathways we uncovered in which cluster members with weak, moderately strong, and
strong internal resources are supported in the achievement of their individual goals are
characterized by distinct configurations of cluster conditions and intermediation practices.
We found that the attributes whose presence is central to one pathway are often
unimportant or absent in another. For example, one pathway for moderately strong
members is characterized by top-down, externally oriented intermediation, whereas
another for strong members has intermediaries with a bottom-up governing nature that
prioritize intra-cluster networking. In both cases, this is enabled by the peripheral presence
of urbanization, coinciding with access to a localized, diverse pool of potential partners
that is especially critical for resource-rich organizations that may otherwise seek to build
non-local networks (Fitjar and Rodriguez-Pose, 2011; Menzel and Fornahl, 2010).
Our second contribution to the intermediation scholarship relates to our finding that
the informal institution of trust among cluster participants is a necessary factor for
effective intermediation, although it was not sufficient by itself. This primacy is surprising,
given that our clusters are all NAOs. Although previous studies have found it to be a
facilitating factor (e.g. Cristofoli et al., 2017; Trang et al., 2015; Turrini et al., 2010), it is typically
argued that the effectiveness of such brokered networks is not dependent on trust being
particularly strong or widespread (Kenis et al., 2009; Mitterlechner, 2019; Provan and Kenis,
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2008). Our contrasting result is likely attributable to the competitive pressures in clusters
(Sorenson and Audia, 2000), elevating the role of trust.
Furthermore, we contribute to the recent stream of research showing that the
conditions in clusters heterogeneously impact incumbent organizations based on their
level of internal resources by demonstrating that this also holds true for intermediation
(Frenken et al., 2015; Hervas-Oliver et al., 2018; Rigby and Brown, 2015). However, our
findings challenge some of the assumptions made in this line of work, as well as in the
broader discourse on clusters. Foremost, we did not find a consistent pathway where
weak members’ goal attainment was facilitated by intermediaries prioritizing networking
within the cluster. This is surprising, as much of the literature stresses the primacy of local
networks for the operations of such organizations (Huggins and Thompson, 2013;
Morrison et al., 2013; Vernay et al., 2018). Nevertheless, there have been previous studies
suggesting that maintaining cluster-external collaborative partners could be beneficial
even for organizations with few internal resources (Speldekamp et al., 2020a). Given the
high costs associated with creating such networks, there is an especially strong case for
assistance from intermediaries. Another counter-intuitive result was that these weak
members could be aided by both top-down and bottom-up governing intermediaries.
It has previously been suggested that bottom-up intermediation is more suitable for weak
cluster members, as they lack the necessary resources to steer top-down arrangements to
address their needs (Fromhold-Eisebith and Eisebith, 2005; Vernay et al., 2018). There may
be conditions under which this holds true, but this was not the case in our empirical
context.
Crucially, we show that there are not only differences between how types of cluster
members are facilitated in their goal attainment, but there is a multiplicity of ways in
which this can occur for members with a similar level of internal resources. This possibility
has thus far been ignored in the cluster literature (Speldekamp et al., 2020b). We found
three successful pathways for weak, two for moderately strong, and four for organizations
with strong internal resources. Those for moderately strong members are most illustrative
for highlighting this equifinality, with the first configuration being characterized by
top-down, externally oriented intermediation whereas this is bottom-up, and internal in
the second. When such complexity is not accounted for, the multifaceted ways in which
intermediaries can support their membership under varying combinations of cluster
conditions may go undetected.

4.5.1 Practical implications
The multiple, equally viable configurations that we uncovered can be considered as
‘recipes’ for successful intermediation. They inform cluster intermediaries on how to best
service their diverse membership, and help to understand the accompanying trade-offs.
For example, under certain cluster conditions it is beneficial for moderately strong and
strong members to have intermediaries focus on intra-cluster networking. However, our
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results indicate that does not lead to the goal attainment of weak members being
facilitated. In addition, the necessity of trust for successful intermediation suggests that
where it is lacking, intermediaries need to foster it. However, trust is not sufficient by itself,
and therefore not the only consideration important to the operation of clusters.
For policy makers our finding that both government-initiated and bottom-up clusters
can be valuable to the three types of cluster incumbents we studied is important.
Depending on the particular sets of conditions in clusters, either intermediation type can
successfully combine with practices focusing on building cluster-external or internal
networks. Finally, although the strength of formal institutions is not necessary for good
intermediation, it does frequently take on a facilitating role. Policy makers may therefore
seek to strengthen national rules and regulations, and their regional enforcement, in the
pursuit of successful cluster policies.

4.5.2 Limitations and future research
Our paper is a first exploration of how cluster intermediation heterogeneously affects its
membership, and can do so successfully through multiple, equally viable sets of practices.
We hope that future studies will expand on our work, and we see several avenues for
improvement. Most importantly, the depth and breadth of our measurements can be
expanded upon, and other empirical contexts should be considered. One caveat of our
study is its coarse measurement of internal resources through the percentage of sales
invested in internal R&D. Despite this indicator being in line with the literature, it can be
expanded upon through the consideration of, for instance, employee and managerial skill
sets (Cohen and Levinthal, 1990; Lefebvre and Lefebvre, 1998). Including structural characteristics of networks is also promising, as it is a determinant of how knowledge and
capabilities are disseminated and accessed (Ter Wal and Boschma, 2009). Regarding our
empirical context, including different industries may drastically alter the types of
intermediation that are most successful under particular sets of conditions. For example,
top-down arrangements may be more effective in industries such as biotech, where
subsidies may play an even more integral role in the competitiveness of organizations
than in aerospace (Kang and Park, 2012). This link to the government may improve
organizations’ access to such funds. In addition, including other types of clusters than the
NAOs we studied, such as those intermediated by a lead organization, or those that are
entirely unbrokered, seems equally promising (Provan and Kenis, 2008). A more diverse set
of cluster intermediaries would allow future researchers to study a more varied range of
intermediation practices.
There are two limitations relating to our methodological approach that are worth
highlighting. First, we could not maintain a time difference between each of our conditions
and the outcome. Our internal resources and outcome measures pertain to the situation
between 2013 and 2015. However, our measurement of localization economies, organizations’
networks, the strength of informal institutions, and cluster members’ overall contentment
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with the intermediation of the cluster related to the circumstances at the time of our survey,
i.e. 2016-2017. The cluster intermediaries we interviewed, and the member organizations
that filled in our survey could not provide reliable estimates of these indicators further in
the past. We do not expect that this negatively impacted the reliability of our results,
given that most of these factors are stable over time (Briscoe and Tsai, 2011; Levinthal,
2017).11 Second, as fsQCA is set-based, different calibrations can alter the results. To limit
this concern, we did our utmost to clearly communicate the reasoning behind our
calibrations, and based them on external and theoretical criteria when possible (Chappin et
al., 2015; Fiss, 2011; Misangyi et al., 2017).

4.5.3 Conclusion
Our study demonstrates that the effects of cluster intermediation are shaped by cluster
conditions, and vary for different types of cluster members. We have explored this
complexity through a configurational lens, revealing that there are multiple pathways to
successful intermediation, and not one ‘best practice’ that works over all contexts and for
all members of a cluster. There are important trade-offs that intermediaries and policy
makers need to consider. We hope that these will continue to be unpacked in future
research, enabling better intermediation.
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Although collaborative networks are not necessarily stable, we focus on innovation networks. Previous
studies suggest that these are relatively undynamic (e.g. Frenken, 2000).
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Discussion and Conclusion

DISCUSSION AND CONCLUSION

This dissertation has sought to advance the cluster literature by exploring its fundamental
issues and establishing the reconciliatory potential of a configurational approach.
Moreover, it has endeavored to open up new ways of developing rich and practically
relevant knowledge on how clusters function and affect their members. In what follows,
the main findings and theoretical implications of chapters 2 through 4 are presented. This
is followed by a discussion of their practical relevance. The final section of this chapter
explores the limitations of the undertaken research, and outlines possibilities for future
research.

5.1 Clusters as configurations
This dissertation is not the first attempt to understand and resolve the many contrasting
theoretical claims and findings in the cluster literature (Lazzeretti et al., 2019). Previous
scholarly work has endeavored to do so by taking additional factors into account such as
the role of cluster members’ internal resources (Frenken et al., 2015; McCann and Folta,
2008), and improving the measurement of cluster conditions (Beaudry and Schiffauerova,
2009). Despite these studies advancing our knowledge in notable ways, disagreements
persist and occur even in recently introduced avenues of study (Hervas-Oliver et al., 2018;
Lazzeretti et al., 2019), evidencing the need for a radically different approach.

5.1.1 Configurational theorizing and analysis
With its systematic literature review, chapter 2 identified that the literature’s selective
adoption of Porter’s (1998a) three cluster dimensions, namely geography, networks, and
institutions, has resulted in considerable confusion. An example is the debate on the
effects of geographic localization and urbanization (Beaudry and Schiffauerova, 2009; Van
Der Panne, 2004). It has not previously been explored whether they are shaped by cluster
members’ networks and supporting institutions. It was therefore suggested that the
cluster literature could be advanced by adopting a system-level perspective that has all
three cluster dimensions at its core.
However, chapter 2 established that, by itself, this system-level perspective is not
enough to reconcile discrepant theories and findings. The complementarity between
cluster dimensions and their conditions needs to be more fully considered than has thus
far been the case. This challenges the dominant correlational, net effects thinking in the
literature which takes for granted that conditions have independent effects and either
contribute to, detract from, or have no influence on an outcome (see Misangyi et al., 2017).
Complex causality has been given limited attention. Nevertheless, it is likely that outcomes
result from the conjunction of many factors, including geographic localization and
urbanization, organizations’ local and non-local networks, and formal and informal
institutions. These could complement and substitute for one another, over multiple
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pathways to an outcome between which their effects differ (Schneider and Wagemann,
2012). This complexity has been hinted at in qualitative, in-depth case studies. However,
these have rarely been systematic, and do not directly lead to generalizable insights (see
Denk and Lehtinen, 2013).
Configurational theorizing and analysis break with both the quantitative and qualitative
paradigms, and this dissertation has established that they are fit for use with a system-level
perspective that is attentive to the complementarity between cluster dimensions.
This approach is sensitive to conjunction, equifinality, and asymmetry (Schneider and
Wagemann, 2012), matching the causally complex manner through which outcomes in
clusters will tend to emerge. It therefore offers a way to improve our knowledge on how
clusters operate and affect their members. Instead of being irreconcilable, this approach
allows for discrepant points of view and findings found in the literature to constitute
distinct pathways to, for instance, innovation. Crucially, whereas both quantitative and
qualitative methods struggle, configurational analysis techniques such as fsQCA offer the
necessary toolset to test these relationships (Schneider and Wagemann, 2012).

5.1.2 Multiple pathways to innovation
Chapter 3 combined a configurational, system-level conceptualization with the method
of fsQCA to investigate the contention on whether weak, moderately strong, or strong
firms benefit from clusters (Grillitsch and Nilsson, 2019; Hervas-Oliver et al., 2018; Knoben
et al., 2016). The potential of this approach was solidified, with multiple pathways to high
innovation performance being uncovered for all these types of members. In other words,
many roads lead to Rome (see Kim, 2013), and the existence of any given pathway does
not contradict others. Moreover, these pathways consist of distinct combinations (or
configurations) of internal resources and external conditions. Factors such as localization
and urbanization do not only differ in importance between pathways, but also in their
causal direction. This means that in addition to providing a first step towards reconciling
the contention on the question of who benefits from clusters, chapter 3 also sheds light
on the contentious findings of individual cluster conditions.
These pathways reveal different types of innovators that leverage distinct combinations
of internal and external resources and conditions, confirming some theories on how
clusters affect their members, and challenging others. For instance, the assertion from e.g.
Morrison et al. (2013) that in certain contexts strong firms will act as so-called external stars
was supported. These non-local innovators have little incentive to interact with co-located
firms, many of whom they cannot learn from. They therefore eschew localization and
instead engage in non-local networks (Grillitsch and Nilsson, 2019). Crucially, there are also
strong firms that are locally embedded, combining localization and extensive local
networks. They take on the role of knowledge gatekeepers, disseminating their know-how
in the cluster (Graf, 2011; Morrison et al., 2013). This may enable them to more easily
establish networks and access relevant knowledge, supporting their innovation activities
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(Munari et al., 2012). Other types of members demonstrate similar complexity, with weak
firms for instance being able to innovate either through the combination of localization
and strong institutional conditions, or by leveraging localization, urbanization, and local
and non-local networks. The latter is unexpected, given that most of the cluster literature
maintains that weak firms will seek to engage with co-located partners only (Huggins and
Thompson, 2013; Vernay et al., 2018). However, access to multiple sources of external
know-how evidently enables them to benefit from such distant partnerships – an
interesting matter for future research to further investigate. For moderately strong firms,
the pathways to innovation are as diverse. It was found that they can either leverage their
location in localized and urbanized clusters, or combine local and non-local networks.
This provides another example of how a disagreement in the literature, in this case on the
effects of localization and urbanization (Bathelt et al., 2004; Fitjar and Rodriguez-Pose,
2011), can be attributed to conditions assuming dissimilar functions over pathways.
It is important to note that this dissertation does not suggest that all roads lead to
Rome. Pathways to innovation are only available for those firms that have at least marginal
investments in building internal resources. This casts doubt on the notion put forward in
much of the literature that moderate or even strong internal resources are required to
benefit from clusters (Frenken et al., 2015), but is nonetheless consistent with the absorptive
capacity argument (Cohen and Levinthal, 1990). Moreover, strong institutions were
present in each of the pathways to innovation. Formal institutional quality and the
informal institution of trust had the capacity to either complement or substitute one
another (Boschma, 2005; Kaufmann et al., 2009; Moulaert and Sekia, 2003; Rodriguez-Pose
and Di Cataldo, 2015). There were no pathways where both were absent or unimportant,
underlining their primacy and challenging the literature’s neglect of the institutional
dimension (Muringani and Fitjar, 2018; Rodriguez-Pose and Di Cataldo, 2015).

5.1.3 Multiple approaches to cluster intermediation
In addition to being able to harmonize discrepant theories and findings on how clusters
affect their members, chapter 4 demonstrated that a configurational approach can be
fruitfully applied to new and understudied research domains. More precisely, this chapter
investigated how cluster intermediaries can facilitate the individual goal attainment of
their diverse membership, uncovering complex patterns of complementarity and casting
doubt on many of the conventional wisdoms in the small but emergent scholarship on
this topic (Hurmelinna-Laukkanen and Nätti, 2018; Ingstrup, 2010).
First and foremost, chapter 4 challenges the preoccupation of intermediation studies
with identifying best practices and universal success factors (e.g. Klofsten et al., 2015; Laur
et al., 2012). There is not one set of intermediation practices that leads to positive outcomes
over all contexts, and for cluster members with all levels of internal resources. Although it
is undoubtedly important for clusters to have a sufficiently well-developed and
agreed-upon shared mission, generate enough commitment, and exceed a critical mass
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of participants (ibid.), it is thus also important for their intermediaries to fine-tune their
practices to the particular cluster context, and consider the needs of different types of
members. As established in the preceding chapter, the types of cluster members
experience environmental conditions differently, therefore benefiting from distinct forms
of support. To illustrate, in some contexts particular members benefit from having their
cluster-external networking supported, whereas others prefer help in connecting to
partners within the cluster.
Second, and related to the previous point, there are multiple, equally successful ways
for intermediaries to support their members. Importantly, this can occur in clusters
characterized by both a top-down and bottom-up governing nature (Fromhold-Eisebith
and Eisebith, 2005). This runs counter to claims made in previous studies that top-down
clusters are necessarily more suitable for strong members due to the direct link to
governments that they offer (Hickie, 2006), and less suitable for weaker members that
might struggle to steer intermediaries to address their particular needs (Fromhold-Eisebith
and Eisebith, 2005; Vernay et al., 2018). Overall, chapter 4’s findings underline the multiplicity
through which outcomes in clusters emerge.
Third, chapter 4 further cemented the potential of considering complementarity
between conditions to improve our understanding of clusters and their members. There
are strong indications that the presence of urbanization is a factor in allowing resource-rich
organizations to function as a gatekeeper, in conjunction with intermediaries being
bottom-up and having a cluster-internal networking focus (Comunian and England, 2018;
Human and Provan, 2000; Malmberg, 2003). With urbanization comes a varied set of local
partners (Fitjar and Rodriguez-Pose, 2011; Menzel and Fornahl, 2010), and in its absence
strong cluster members are likely to engage with non-local partners instead – as much of
the literature has thus far assumed to be the case (Huggins and Thompson, 2013). As
urbanized clusters consist of members active in different sectors, this introduces
coordination difficulties (Boschma, 2005). There may also be issues of trust, with one
cluster intermediary explaining (see chapter 3) that “the small ones [members] always feel
like the big ones take their intellectual property and then vanish and use it for other
things”. Intermediaries are vital in solving this divide, creating trust and shared norms, and
seem better able to do so for gatekeeper-type members under a bottom-up governing
approach (Vernay et al., 2018).
Fourth, the literature has taken for granted that weak organizations pursue local
instead of non-local networking (Huggins and Thompson, 2013; Morrison et al., 2013;
Vernay et al., 2018). This is challenged by weak members’ goal attainment being facilitated
by intermediaries with a cluster-external networking focus. Again, this echoes findings
from chapter 3, where it was established that even weak organizations can successfully
maintain non-local networks in certain contexts. Furthermore, it could be argued that
given their resource constraints, such members especially benefit from receiving help in
pursuing collaborations with distant partners.
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Finally, and most surprisingly, it was found that the informal institution of trust was a
necessary condition for successful intermediation. This is an unexpected result, given that the
intermediation literature has stressed that brokered networks such as the clusters under
study do not rely on it (Kenis et al., 2009; Mitterlechner, 2019; Provan and Kenis, 2008). It has
instead been portrayed as merely a facilitating factor (e.g. Cristofoli et al., 2017; Trang et al.,
2015; Turrini et al., 2010). However, stronger trust between the participants of clusters may
help them to collectively monitor and steer their intermediaries towards useful and targeted
practices (Provan and Kenis, 2008). Another explanation for this result is that most past studies
on this matter have investigated public networks. In clusters, the competitive pressures are
generally higher (Sorenson and Audia, 2000), increasing the importance of trust.

5.2 Practical relevance
Much has been written about the virtue of research having more than just academic
relevance, and informing practical courses of action (Baldridge et al., 2004). In cluster
research this is an especially pressing matter, with so many cluster initiatives and policies
failing to live up to their expectations (Martin and Sunley, 2003; Wolman and Hincapie,
2014). Through its application of a configurational approach, the preceding chapters have
opened up new avenues for the development of practically relevant knowledge on
clusters. In addition, although this research has been exploratory in nature, it has
implications for organizations’ managers, cluster intermediaries, and policy makers.

5.2.1 Pathways as recipes
A deeper understanding of the complementarity between cluster dimensions can feed
into differentiated, context-specific approaches to clusters, enabling better practical
outcomes (Duranton, 2011; Ooms et al., 2015; Tödtling and Trippl, 2005). The pathways and
typologies generated through a configurational approach are ideally suited to this end,
representing recipes for outcomes (Kim, 2013). Chapter 3, for instance, suggested that
there are at least seven ways in which cluster conditions and varying levels of internal
resources can be leveraged by firm managers to support their innovation efforts. These
ideal types contain i) weak agglomerated and ii) networked innovators, iii) moderately
strong localized, iv) urbanized and v) linchpin innovators, and vi) strong non-local and vii)
local innovators. Similarly, chapter 4 uncovered nine configurations for successful
intermediation that cluster intermediaries can use to inform their practices.
In their recent study into innovation ecosystems, Talmar et al. (2018) present a ‘Pie’
model to facilitate firm managers in mapping and understanding their relation to other
actors, and optimize their business. A somewhat similar model can be applied to clusters
to create nested representations of how their characteristics map onto the needs of their
membership to reach particular outcomes. An example is presented in figure 5.1, detailing
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the suitability of one cluster, the NAG in the Netherlands, for the types of innovators
identified in chapter 3. The strength of this cluster’s geographic, network, and institutional
conditions are represented in the top section of the figure through color coding.12
The types of innovating firms are depicted in the other sections of this model, grouped
by their level of internal resources. When cells within particular slices of this figure have
a ‘+’, this means that these types of innovators are reliant on the presence of the associated
cluster condition. A ‘-’ means that it is ideally absent, and a blank space details that it is
unimportant. In these sections, the color coding details the fit of the cluster with the
requirements of their respective members. This can be strong (green), moderately strong
(yellow), weak (red), or unimportant (grey).

5.2.2 Mapping clusters
As this cluster map details the fit of successful modes of innovation with the NAG’s
particular cluster context, it can inform members on whether their innovation strategy is
suitable. For some, no action seems necessary as there is a good match to the cluster
context, e.g. for moderately strong urbanized innovators, and strong, non-local innovators.
For others, this is weaker, e.g. for firms whose innovation strategy closely matches that of
linchpin innovators, combining strong local and non-local networks. They may attempt to
steer the cluster intermediary to better balance the support of cluster-internal and external
networking, or adapt their own innovation model. For weak agglomerated, weak
networked, moderately strong localized, and strong local innovators, the latter course of
action seems most prudent, as many different cluster conditions would otherwise need to
be altered to increase the likelihood of success. This does not mean that the NAG offers an
overall weak innovation context, as similar patterns emerge when creating maps for other
clusters, but rather that there is not one ideal environment for all modes of innovation.
For cluster intermediaries, the type of knowledge presented in figure 5.1 can improve
their ability to facilitate the goal achievement of their members, and boost growth and
competitiveness (Lindqvist et al., 2013). One key takeaway for the NAG is that the informal
institution of trust is moderately strong. Each type of innovator relies on widespread trust,
and the intermediary could look to further strengthen this. Building trust takes time and
repeated meetings (Juenke, 2005). In the case of the NAG, regional meetings are held
every two years (see table 4.2, pp. 104-108). Although there are other activities among
members, e.g. trade missions, the intermediary could consider making these regional
meetings more frequent. Moreover, it is useful if members are continually represented by
the same manager(s) to establish familiarity (Juenke, 2005). Should it not already be the
12
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for more information on their measurement. Note that the informal institutions condition is the average
trust of all respondents from this cluster in other members.
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Figure 5.1 The suitability of the NAG for types of innovators.
Note: All innovators have at least some level of investment in internal R&D.

case, the NAG could mandate or request this. Furthermore, intermediary actions need to
be tailored to the specific context, and the diverse needs of members. The NAG could
offer targeted support, such as to members seeking to network locally. Local matchmaking
sessions could, for instance, be organized (Yström and Aspenberg, 2017). The NAG could
also consider following clusters like LR BW, where informal institutions are noticeably
stronger, in publishing a ‘sourcebook’ listing the competences of all cluster members to
facilitate local interaction (see LR BW, 2018).13

13

To illustrate, 7 of the 10 LR BW respondents shared a great deal of mutual trust with cluster members. For
the NAG this was 5 out of 14.
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This cluster map similarly informs policy makers. For instance, the formal institutional
environment plays an important role in supporting innovation. In NAG’s case this is strong,
but this is not the case for every cluster. Where it is weak, governments could seek to
improve factors such as the general quality of regulations, control of corruption, and the
enforcement of laws (Kaufmann et al., 2009; Rodriguez-Pose and Di Cataldo, 2015).
Moreover, chapter 3 detailed that each consistent pathway to innovation included at least
some level of investment in building internal resources. Therefore, direct subsidies or R&D
tax credits may be used to open up pathways towards innovation (Becker, 2015; Lavie,
2006). It is also noteworthy that chapter 4 found that both top-down and bottom-up
governing clusters are equally capable of helping their diverse membership in achieving
their goals, of which innovation is one example. There were, signs, however that strong,
locally oriented members benefit most from bottom-up intermediation (Fromhold-Eisebith and Eisebith, 2005; Vernay et al., 2018). As noted earlier in this discussion, their
gatekeeping function may be strengthened in clusters matching that profile, and is
complemented by intermediaries prioritizing cluster-internal networking. Again, this
underlines the importance of context.

5.3 Limitations and avenues for future research
This dissertation is subject to five types of limitations. These mainly affect chapters 3 and
4 and relate to the breadth and quality of the measurements of the cluster dimensions,
the method used, the generalizability of the results, and the topical focus. Below, these are
unpacked alongside suggestions for future research.

5.3.1 The full picture
At the core of this dissertation is the notion that clusters are complex systems, and that
each of its three dimensions needs to be fully considered (Porter, 1998a). Although the
empirical chapters captured them over a total of six conditions, future research can expand
upon this to increase our understanding of how outcomes are attained. Regarding clusters’
geographic dimension, related and unrelated variety could be considered (Frenken et al.,
2007). These constructs expand upon Jacobs’ (1969) interpretation of urbanization, and
allow for more detailed patterns of complementarity to be detected. Related variety
denotes the geographic concentration of organizations in broadly similar activities, and is
hypothesized to coincide with strong knowledge spillovers (Van Oort, 2015). As unrelated
variety points to a more varied economic structure, fewer spillovers are likely to occur
between co-located organizations. However, such circumstances may help protect
against economic shocks (ibid.), and possibly insulate organizations from knowledge
leakage (Frenken et al., 2004). For networks, investigating the structural characteristics
of inter-organizational linkages could prove fruitful (Ter Wal and Boschma, 2011).
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Supplementary analyses reported in chapter 3 hinted that strong institutions do not only
have the potential to facilitate innovation, but may also lead to increased homogeneity
within closed networks, thereby leading to lock-in (Ter Wal and Boschma, 2009). A more
fine-grained measurement of formal institutions than just their overall quality may also
help unpack this relationship. Frameworks such as the National Business System approach
separate formal institutions into multiple components and could be applied to clusters
(Hotho, 2014). It may, for instance, be impactful whether financial systems are based on
external capital markets or credit (ibid.). In the latter case, there is a stronger collaborative
relation between debtors and creditors. Strategic knowledge may be transferred (Flögel,
2018), and affect whether (a type of) innovation is pursued and achieved.
Unfortunately, these matters could not be explored for two reasons. First, the required,
fine-grained data was not available for most conditions. Future research may be able to
benefit from access to organization-level (e.g. Frenken et al., 2007), or even employee-level
databases (e.g. Boschma et al., 2009), for instance by collaborating with government
agencies such as chambers of commerce and departments of labor. Network-level data
will likely need to be collected through primary data collection. To analyze clusters’
network structure, almost complete networks would need to be surveyed (Ter Wal and
Boschma, 2009). This is challenging, as evidenced by the modest response rate to the
survey employed in this dissertation. However, the likelihood of high response rates may
be increased through close collaboration with clusters, for instance by integrating a
questionnaire with intermediaries’ own member surveys, and expending more time and
resources to follow up on non-response. Second, even if the data had been available,
adding additional conditions to the analyses in chapters 3 and 4 would have required a
larger number of cases to safeguard robustness (Greckhamer et al., 2013). QCA is able to
uncover whether multiple pathways to an outcome exist even in small samples, but when
a large number of conditions is analyzed for relatively few cases, each case risks becoming
its own configuration (ibid.).

5.3.2 Measurement issues
As with most research, the operationalizations of the measurements used in the empirical
chapters stand to be improved. Some of them were coarse, such as the measurement of
internal resources through the percentage of sales invested in internal R&D. Although it is
an often-used indicator, and a crucial determinant of the ability of organizations in
aerospace to leverage external conditions, it can be expanded upon by including matters
such as the level of employee and managerial skills (Cohen and Levinthal, 1990; Lefebvre
and Lefebvre, 1998; Love and Roper, 2015). Moreover, since chapter 3 focused on recent
innovation, it considered patent applications. Applying for patents is costly, and most
organizations will only do so if there is a high likelihood of success (Trajtenberg, 2001).
Nevertheless, there are a number of drawbacks to this operationalization. Patent
applications vary in nature and quality (Lanjouw and Schankerman, 2004). Future research
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may account for this, e.g. by considering at the number of technological domains they
depend on, whether patent applications are granted, and including how many times
these granted patents are cited (Keijl et al., 2016). Moreover, not all innovations are patented
(Ardito et al., 2016; Whittington et al., 2009). There is promise in including organizational,
design, and marketing innovations, on which data can be gathered through surveys
(Vergori, 2014). It may be that these types of innovation are aided by very different
environmental conditions than patenting.
Another limitation concerns when the conditions and outcomes under study were
measured. Organizations’ internal resources and innovation outcomes were measured
between 2013 and 2015. Localization economies, networks, informal institutions, and intermediation outcomes related to the circumstances between 2016 and 2017, i.e. at the time
of the survey they were sourced from. Urbanization and formal institutions pertained to
2013. This is clearly not ideal, and is an artefact of how the data were collected. Surveyed
organizations could not give a reliable estimate of some conditions prior to the years
between 2013 and 2015, and for others they could only convey the situation at the time of
the survey itself. However, it is unlikely that this has skewed the results. Each of the conditions
studied is relatively time-invariant. Clusters’ geographic composition is slow to change,
as are institutional conditions (Briscoe and Tsai, 2011; Levinthal, 2017). Although networks
are more dynamic, this dissertation focused on innovation partners, which have been
suggested to remain relatively stable over time (e.g. Frenken, 2000). The same relative
stability holds true for internal resource strength, with R&D projects generally being
long-lived and connected to long-term organizational strategies (Cassiman et al., 2009).

5.3.3 Methodological caveats
There are some caveats to the use of configurational analysis that could only partially be
addressed in this dissertation. Its set-based nature allowed for the study of a relatively
large number of conditions over a medium-N sample, and for qualitative and quantitative
data to be combined, but comes with risks (Berg-Schlosser et al., 2012; Greckhamer et al.,
2013). When the calibration of sets is performed incorrectly, this affects the validity of
results. It is for this reason that considerable effort was expended to the calibration process
in chapters 3 and 4. The outcome and conditions were clearly defined, theoretical and
external criteria used whenever possible, and thresholds transparently reported (Fiss, 2011;
Misangyi et al., 2017). As is customary, sample statistics were utilized when there were no
theoretical or external criteria available (Chappin et al., 2015). However, the robustness of
these sample-informed sets is uncertain, as there are not yet agreed-upon tests to gauge
small calibration differences (Hofstad, 2019).
In addition, future research could strengthen the validity and robustness of findings
generated through configurational analyses such as those performed in this dissertation
by triangulating them with qualitative, in-depth case study methods. Process tracing is
especially promising in this regard, as it allows researchers to better understand the
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patterns detected in a QCA (Beach, 2018; Skaaning, 2011). By observing the causal chains
and conjunctions leading to the presence or absence of an outcome in ideal typical and/
or deviant cases, QCA’s claims of necessity and sufficiency can be supported or rejected
(Blatter and Haverland, 2014; Schneider and Rohlfing, 2013). This can also push researchers
to reconsider their empirical sample, conceptual framework, measurements, and the
calibration of their sets (ibid.). However, process tracing requires detailed and longitudinal
case information, which was not available.
In a similar vein, quantitative methods can be combined with a configurational
approach. Where the former is ideally suited to establish the robustness of results, the
latter can detect considerable complexity (Greckhamer et al., 2013). It is for this reason that
in other fields of study QCA is sometimes used to inform interaction effects in regression
models (e.g. Fiss, 2011; Torugsa and Arundel, 2017). It would have been interesting to
undertake such an effort in this dissertation, but unfortunately the number of cases was
too limited. If the rule is taken that each condition requires 20 observations, then chapters
3 and 4 would have required 140 and 160 cases respectively in order to use a regression
model – and even more if interaction effects were employed (Harrell, 2001). Nevertheless,
it should be clear that much can be gained by combining the proposed configurational
approach with other methods.

5.3.4 Generalizability
Two matters affect the generalizability of the findings from the empirical chapters of this
dissertation. First, as data from aerospace clusters was used, this raises the question of
whether similar pathways to innovation and successful cluster intermediation exist in
different industrial settings. This is likely only true among clusters in related activities such
as automotive and particular types of manufacturing (Clifton et al., 2011; Hickie, 2020), with
many of the surveyed organizations being active in them as well. However, even here
differences can be expected. Aerospace tends to be even more internationalized, and its
clusters have a greater number of large firms that attract small suppliers than those in e.g.
automotive (Niosi and Zhegu, 2005). Very different patterns would likely be encountered
in industries where competitiveness does not rest on the availability of technological
assets, including in the tourism and hotel sector (Peiró-Signes et al., 2015). With spillovers
being less technical in nature, and upstream collaboration such as in the development of
services more common (Kylänen and Rusko, 2011), it is conceivable that local serendipitous
meetings gain significance. These may endow organizations with easily absorbed but
strategically relevant knowledge, e.g. concerning the needs of customers. Second, the
findings of chapters 3 and 4 are not representative for the members of all European
aerospace clusters. This is due to the exploratory nature of the research. The response rate
to the survey was modest, with a total of 65 usable responses in chapter 3, and 69 in
chapter 4. There was also no available external information on the population characteristics
of organizations in aerospace clusters to compare the collected data against.
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These caveats do not hinder this dissertation in achieving its main goal, which has
been to establish both the reconciliatory potential a configurational, system-level
approach to clusters, and its capacity to be fruitfully applied to researching under-studied
topics. Configurational methods do not require data to be pulled from particular
probability distributions, and can detect patterns of complementarity and pathways to an
outcome even in small samples (Fiss, 2011). Nevertheless, in smaller, non-representative
samples such as those used in this research, less common pathways to an outcome can be
missed. These may be detected in future studies that utilize representative data for
aerospace clusters. In addition, if future work could compare multiple industries, this
would allow for a more nuanced understanding of clusters and the needs of their
members. Ideally, and as previously noted, these studies could then empirically validate
these findings using methods that require representative sampling, including regression
analysis, and/or through process tracing.

5.3.5 Promising avenues
It is expected of any research project that it prioritizes certain topics over others, and this
dissertation is no different. Although it makes little sense to explore every possible
direction that could have been taken, several matters are deserving of mention, starting
with the object of analysis. This dissertation focused on how the members of clusters are
affected by being part of particular clusters. Another promising avenue of research is
comparing whole clusters. Previous studies have suggested that there are various types of
clusters with particular regional economic ramifications (Wolman and Hincapie, 2014). To
illustrate, Gordon and McCann (Gordon and McCann, 2000) distinguish between clusters
that are characterized by agglomeration economies, industrial complexes (i.e. production
links), or social networks – or combinations thereof. Their underlying processes that lead
to clustering are very different, with industrial complexes, for instance, primarily revolving
around cost-saving. Clusters with strong agglomeration economies and social networks
may carry greater potential for innovation. A configurational approach can empirically
validate this, and has the capacity to further expand upon these cluster types (Miller, 2017).
Clusters do not only vary in type, but along their life cycle (Menzel and Fornahl, 2010).
There has been an increasing attentiveness to this (Liang et al., 2014), and a configurational approach provides a toolkit that can deepen our knowledge on this matter. As clusters
move along the industry life cycle, from its start, to the growth and maturity phases, and
subsequent decline, their number of organizations and diversity tends to decrease (Ter
Wal and Boschma, 2011). Tacit knowledge also diminishes in importance (ibid.). This means
that geographic and network conditions change over time. As this happens, cluster
members that seek particular knowledge inputs may increasingly engage with distant
partners – a process that could erode the competitiveness of clusters by leaking its
knowledge (Furman et al., 2002). Through a configurational approach, the evolution of
clusters can be mapped, and shifting patterns of cluster conditions and member responses
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unpacked (Misangyi et al., 2017), allowing it to contribute to this promising stream of
research.
Finally, and as has been alluded to earlier in this concluding chapter, much can be
gained from future research investigating the impact of institutional arrangements on
clusters and their members. To illustrate, aerospace clusters in the United Arab Emirates
(UAE) offer a very different business environment than those in the EU or North America
(WEDC, 2017). Many of the UAE’s larger companies are partially state-owned (see e.g.
Defense Industry Daily, 2007), which, among other things, alters the considerations and
dynamics underlying organizational collaborations (Sarker and Athmay, 2019). The
challenges between these clusters also vary. Compared to the EU and North America, the
UAE has an overall weaker regulatory framework, and a less efficient bureaucracy (ibid.). Its
informal institutions are characterized by risk-aversity and a ‘silo culture’ in which
information is less freely shared than in many other parts of the world (ibid.). This may
diminish the value of clusters’ local buzz. All in all, comparing clusters in the same industry
over different economies would enable researchers to isolate the effects of variation in
formal and informal institutions.

5.4 Concluding remarks
These limitations and unexplored avenues of research notwithstanding, this dissertation
has contributed to the scholarship by introducing a configurational approach to clusters.
This has provided a first step towards reconciling many of the contradictions in the
literature, opening up novel avenues for academically and practically relevant research in
the process. It has been demonstrated that innovation and intermediation outcomes
result from the complementarity between clusters’ geographic, network, and institutional
dimensions over multiple, asymmetrical pathways. Hence, conditions do not have context-
independent effects. Nor are their effects similar for all types of organizations. If this
complexity is dismissed, it is likely that the disagreements in the literature will endure and
multiply. In addition, it would leave promising avenues of research unexplored. There is
still much to learn, however, about how clusters function and affect their diverse set of
members.
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Perspectives
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• Journal of International
Business Studies

• American Economic Review

• Journal of Management

• Annual Review of Economics • Journal of Economic
Geography

• Journal of Management
Studies

• Brookings Papers on
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• Journal of Policy Analysis and
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Research
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• Journal of Regional Science
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• Organization Science

• Journal of Accounting &
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Methods

• Journal of Business &
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• Journal of Econometrics
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International Journal of
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• Journal of Economic
Perspectives
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Review

• Journal of Finance
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Business and management

Economics

Geography, planning
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public administration,
and urban studies

• Journal of Financial
Economics

• World Development

• Journal of Human Resources
• Journal of International
Economics
• Journal of Labor Economics
• Journal of Monetary
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• Journal of Political Economy
• Journal of The European
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• Quarterly Journal of
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Note: We excluded the following journals because they were not empirical: Academy of Management Review;
Progress in Human Geography. We excluded the following journals because they were not relevant: Journal of
Applied Psychology; Personnel Psychology; MIS Quarterly; Global Environmental Change: Human and Policy
Dimensions; Organizational Behavior and Human Decision Processes; Journal of Consumer Research; Journal of
Operations Management; Marketing Science; Journal of Peasant Studies.
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PERSPECTIVES OR SO=JOURNAL OF FINANCE OR SO=JOURNAL OF FINANCIAL ECONOMICS
OR SO=JOURNAL OF HUMAN RESOURCES OR SO=JOURNAL OF INTERNATIONAL
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ECONOMICS OR SO=JOURNAL OF LABOR ECONOMICS OR SO=JOURNAL OF MONETARY
ECONOMICS OR SO=JOURNAL OF POLITICAL ECONOMY OR SO=Journal of the European
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String #2: Publication years
PY=1990 OR PY=1991 OR PY=1992 OR PY=1993 OR PY=1994 OR PY=1995 OR PY=1996 OR
PY=1997 OR PY=1998 OR PY=1999 OR PY=2000 OR PY=2001 OR PY=2002 OR PY=2003 OR
PY=2004 OR PY=2005 OR PY=2006 OR PY=2007 OR PY=2008 OR PY=2009 OR PY=2010 OR
PY=2011 OR PY=2012 OR PY=2013 OR PY=2014 OR PY=2015 OR PY=2016 OR PY=2017
String #3: Clusters and performance
TS=(cluster*) AND TS=(perform* OR develop* OR innov* OR competitiv* OR productiv*)
String #4: Dimension 1: geography
TS=geograph* OR area* OR space* OR embedded* OR spatial* OR region* OR milieux OR
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spillover* or agglomerat*
String #5: Dimension 2: networks
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TS=(institution* OR business system* OR innovation system* OR system* of innovation OR
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OR industrial ecolog*)
String #7: Only dimension 1: geography
(#1 AND #2 AND #3 AND #4) NOT (#5 OR #6)
String #8: Only dimension 2: networks
(#1 AND #2 AND #3 AND #5) NOT (#4 OR #6)
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String #9: Only dimension 3: institutions
(#1 AND #2 AND #3 AND #6) NOT (#4 OR #5)
String #10: Only dimensions 1 and 2: geography and networks
(#1 AND #2 AND #3 AND #4 AND #5) NOT (#6)
String #11: Only dimensions 2 and 3: networks and institutions
(#1 AND #2 AND #3 AND #5 AND #6) NOT (#4)
String #12: Only dimensions 1 and 3: geography and institutions
(#1 AND #2 AND #3 AND #4 AND #6) NOT (#5)
String #13: All three dimensions: geography, networks and institutions
#1 AND #2 AND #3 AND #4 AND #5 AND #6

7.1.4 Multidimensional coding matrix for paper inclusion
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(empirical and
relevant)
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173

54
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Networks and institutions

4
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8
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Geography and institutions

3
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7.1.6 Intercoder reliability matrix
Inclusion criteria
Authors
% agreement

Cluster dimensions

Empirical

Relevant

Inclusion
Geography Networks Institutions
(empirical and
relevant)

A1-A2

97

90

87

79

79

84

A1-A3

100

90

97

100

100

83

Note: Percentage of agreement over n = 30 papers.
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7.2 Chapters 3 and 4
7.2.1 The online survey instrument
Version: Hamburg Aviation

Start of Block: Block 1
Dear Sir or Madam,
Thank you for your interest in our survey. Your participation will contribute to understanding
the drivers of competitiveness in European aerospace. This can help policy makers to
make informed decisions. Further, we hope to develop recommendations for cluster and
trade association managers on how to best manage inter-organisational collaboration.
More information on the study and its goals can be found on the project website.
The survey will take approximately fifteen minutes to complete. All gathered information
will be treated confidentially. We utilize the survey platform Qualtrics. Qualtrics goes to
great lengths to protect its data and your anonymity. If you are interested in how it does
so, please consult Qualtrics’ security statement for more information.
Should you have any questions, please contact us at aerospace@fm.ru.nl or [redacted]
(Daniël Speldekamp).
Thank you!

7

Daniël Speldekamp, MSc, PhD candidate in Economics at Radboud University
Email: aerospace@fm.ru.nl
Mobile: [redacted]
Prof. dr. Joris Knoben, full professor of Business Economics at Radboud University
Dr. Ayse Saka-Helmhout, associate professor of Strategic Management at Radboud
University
Radboud University would like to thank Hamburg Aviation for their support.

Radboud University would also like to thank the European Aerospace Cluster
Partnership for their efforts.
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End of Block: Block 1
Start of Block: Block 2
Please note that most of the questions in this survey may be skipped in case you do not
want to disclose the requested information.
_______________________________________________________________________

The following questions are about your role in the organisation
and its general characteristics.
2.1 Are you part of the senior managerial staff?
⚪ Yes
⚪ No
_______________________________________________________________________

2.2 In what year was your organisation founded?
▼ Before 1920 ... 2016
_______________________________________________________________________

2.3 In which industry is your organisation active?
▼ Accommodation ... Other (any unlisted industry)
_______________________________________________________________________

2.4 Which organisational type best describes your organisation?
⚪ For-profit organisation
⚪ Governmental education institution (for instance a university)
⚪ Non-educational governmental institution (for instance a chamber of commerce)
⚪ Other type of non-profit organisation
_______________________________________________________________________

2.5 Which option best describes your organisation’s main goal?
⚪ Achieve stability
⚪ Grow quickly
⚪ Become market leader
⚪ Become more innovative
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⚪ Serve the public good
⚪ Other (please specify)
_______________________________________________________________________
_______________________________________________

Display This Question:
If 2.3 In which industry is your organisation active? = Other (any unlisted industry)
2.6	In a previous question you listed your organisation’s industry as ‘other’. Please specify
what industry your organisation is active in.
_______________________________________________________________________

Display This Question:
If 2.4 Which organisational type best describes your organisation? = For-profit organisation
Or 2.4 Which organisational type best describes your organisation? = Other type of
non-profit organisation
2.7 At the end of 2015, was your organisation 50% or more German owned?
⚪ Yes
⚪ No

7

_______________________________________________________________________

2.8	In which geographic markets did your organisation sell goods and/or services
during the three years from 2013 to 2015? Several answers are possible.
▢ Germany
▢ Other European Union or associated countries
▢ Countries not associated with or in the European Union
_______________________________________________________________________

2.9	Which of these geographic areas was your organisation’s largest market in terms of
sales during the three years from 2013 to 2015?
▢ Germany
▢ Other European Union or associated countries
▢ Countries not associated with or in the European Union
_______________________________________________________________________
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The following questions are about your organisation’s size.
*An FTE (full-time equivalent) of 1.0 is equivalent to a full-time worker, while an FTE of 0.5
signals half of a full work load.
Please note that the questions below may be skipped in case you do not want to disclose
the requested information.
_______________________________________________________________________

2.10	At the end of 2013, how many employees did your organisation have in full-time
equivalent*?
_______________________________________________________________________

2.11	At the end of 2015, how many employees did your organisation have in full-time
equivalent*?
_______________________________________________________________________

2.12	At the end of 2015, what was the value of your organisation’s total assets in millions
of euros?
_______________________________________________________________________

End of Block: Block 2
Start of Block: Block 3
The following questions are about your organisation’s product (good or service)
innovations.
A product innovation is the market introduction of a new or significantly improved
good or service with respect to its capabilities, user friendliness, components or sub-systems.
• Product innovations (new or improved) must be new to your organisation, but they
do not need to be new to your market.
• Product innovations could have been originally developed by your organisation or by
other organisations (including institutions).
A good is usually a tangible object such as an engine, cabin or software system. Individual
components of such objects are also products. A service is usually intangible, such as
consulting, insurance, educational courses, air travel, etc. Maintenance, repair, and operations/
overhaul (MRO) activities are also a service.
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3.1	During the three years from 2013 to 2015, did your organisation introduce any product
innovations?
⚪ Yes
⚪ No
_______________________________________________________________________

Display This Question:
If 3.1 During the three years from 2013 to 2015, did your organisation introduce any product
innovat... = Yes
Please note that this question may be skipped in case you do not want to disclose the
requested information.
3.2	Please give the percentage breakdown to a total of 100% of your total sales in
2015 from:
% of total sales
New or significantly improved products introduced during
the three years 2013 to 2015 that were new to your market
New or significantly improved products introduced during
the three years 2013 to 2015 that were only new to your organisation

7

Products that were unchanged or only marginally modified during
the three years 2013 to 2015 (include the resale of new products
purchased from other organisations)
Total
_______________________________________________________________________

Display This Question:
If 3.1 During the three years from 2013 to 2015, did your organisation introduce any product
innovat... = Yes

3.3	During the three years from 2013 to 2015, did your organisation introduce any
innovative product that was a world first?
⚪ Yes
⚪ No
_______________________________________________________________________
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End of Block: Block 3
Start of Block: Block 4
The following questions are about process innovations.
A process innovation is the implementation of a new or significantly improved
production process, distribution method, or supporting activity.
Process innovations
must be new to your organisation, but they do not need to be new to your market.
The innovation could have been originally developed by your organisation or by other
organisations (including institutions).
4.1	During the three years from 2013 to 2015, did your organisation introduce new or
significantly improved methods of manufacturing or producing goods or services?
⚪ Yes
⚪ No
_______________________________________________________________________

4.2	During the three years from 2013 to 2015, did your organisation introduce new
or significantly improved logistics, delivery or distribution methods for your inputs,
goods or services?
⚪ Yes
⚪ No
_______________________________________________________________________

4.3	During the three years from 2013 to 2015, did your organisation introduce new or
significantly improved supporting activities for your processes, such as maintenance
systems or operations for purchasing, accounting, or computing?
⚪ Yes
⚪ No
_______________________________________________________________________

End of Block: Block 4
Start of Block: Block 5
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The following questions are about your organisation’s current connections to
other organisations.
5.1	Does your organisation currently maintain relations with other organisations
with the aim of exchanging or acquiring knowledge to support innovative
activities? A relation implies having contact at least once a month regardless
of communication medium.
⚪ Yes
⚪ No
Skip To: End of Block If 5.1 Does your organisation currently maintain relations with other
organisations with the aim of... = No
_______________________________________________________________________

Below Hamburg Aviation’s members are listed. Please select the ten most important
organisations with whom your organisation maintains such relations.
Please note that on the next page, you’ll be able to list non-members.
5.2 Partner 1

7

▼ ...

5.3 Partner 2
▼ ...

5.4 Partner 3
▼ ...

5.5 Partner 4
▼ ...

5.6 Partner 5
▼ ...

5.7 Partner 6
▼ ...
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5.8 Partner 7
▼ ...

5.9 Partner 8
▼ ...

5.10 Partner 9
▼ ...

5.11 Partner 10
▼ ...

Page Break

5.12	Does your organisation maintain this type of connection to any organisation
that you could not list in the previous question? These organisations may be foreign
or domestic.
⚪ Yes
⚪ No
Skip To: End of Block If 5.12 Does your organisation maintain this type of connection to any
organisation that you could n... = No
_______________________________________________________________________

5.13	Please fill in the names of the ten most important organisations with whom your
organisation maintains such relations (including foreign organisations).
⚪ Partner 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
⚪ Partner 10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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End of Block: Block 5
Start of Block: Block 6
The following questions are about your organisation’s relation with Hamburg
Aviation.
6.1 When did your organisation join Hamburg Aviation?
▼ 2011 ... 2016
_______________________________________________________________________

6.2 What was the main reason for your organisation to join Hamburg Aviation?
⚪ To foster connections to other organisations
⚪ To participate in project calls (for instance European Union funds)
⚪ To increase contact with government officials
⚪ Other (please specify) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_______________________________________________________________________

6.3	To what degree do you feel that your organisation’s interests are being represented
by Hamburg Aviation?
⚪ To a great extent
⚪ Somewhat
⚪ Very little
⚪ Not at all
_______________________________________________________________________

6.4 To what extent has Hamburg Aviation facilitated achieving your organisation’s goals?
⚪ To a great extent
⚪ Somewhat
⚪ Very little
⚪ Not at all
_______________________________________________________________________

6.5	To what extent do you and the organisations that are part of Hamburg Aviation
share a high level of mutual trust?
⚪ To a great extent
⚪ Somewhat
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⚪ Very little
⚪ Not at all
_______________________________________________________________________

6.6	To what extent do you and the organisations that are not part of Hamburg Aviation
share a high level of mutual trust?
⚪ To a great extent
⚪ Somewhat
⚪ Very little
⚪ Not at all
_______________________________________________________________________

End of Block: Block 6
Start of Block: Block 7
The following questions are about your organisation’s R&D activities.
In-house R&D can be described as Research and Development activities undertaken by
your organisation to create new knowledge or to solve scientific or technical problems.
External R&D is contracting such activities out to other organisations including affiliated
organisations.
7.1	During the three years from 2013 to 2015, how much did your organisation spend on
in-house R&D as a percentage of sales? If your organisation did not invest in this
type of R&D, please enter 0.
_______________________________________________________________________

7.2	During the three years from 2013 to 2015 how much did your organisation spend on
contracting out external R&D as a percentage of sales? If your organisation did not
invest in this type of R&D, please enter 0.
_______________________________________________________________________

End of Block: Block 7
Start of Block: Block 8
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The following questions are about your organisation’s patenting, sales and profits.
Please note that the questions below may be skipped in case you do not want to disclose
the requested information.
8.1	During the three years from 2013 to 2015 how many patents did your organisation
register with the European Patent Office (EPO)? If your organisation did not register
any patents, please enter 0.
_______________________________________________________________________

8.2 	During the three years from 2013 to 2015, what was the percentage change in your
organisation’s yearly sales revenue? Please indicate increase or decrease with + or -.
_______________________________________________________________________

Display This Question:
If 2.4 Which organisational type best describes your organisation? = For-profit organisation

8.3 	During the three years from 2013 to 2015, what was the percentage change in your
organisation’s yearly profit after taxes? Please indicate profit or loss with + or -.
_______________________________________________________________________

End of Block: Block 8
Start of Block: Block 9
The following question is about your organisation’s name.
Finally, we would like to know your organisation’s name for academic reasons. It would
help us understand why certain inter-organisational collaborations are more successful
than others. We will not share your information with other parties. Furthermore, no
individually identifiable information of any sort will be published.
Please note that this question may be skipped in case you do not want to disclose the
requested information.
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9.1 What is your organisation’s legal name?
_______________________________________________________________________

End of Block: Block 9
Start of Block: Block 10
This is the end of the survey.
Thank you for completing the survey! If you have any comments and/or questions, please
direct them to Daniël Speldekamp (aerospace@fm.ru.nl). Furthermore, additional
information about the study can be found on the project website.
Interested in the results?
If you are interested in receiving the main findings of this study, please fill in an e-mail
address below. When the study concludes, you will be notified.
Please do not forget to submit your response by clicking the ‘next page’ button.
10.1 Email (optional).
_______________________________________________________________________

End of Block: Block 10
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7.3 Chapter 3
7.3.1 Analysis of necessary conditions for high innovation performance

Coverage

Consistency

Coverage

Consistency

Coverage

Moderate
internal
resources

Consistency

Strong
internal
resources

Coverage

Weak
internal
resources

Consistency

All
internal
resources

Internal
resources

Technological
strength

0.23

0.69

0.84

0.40

0.31

0.63

0.56

0.40

Geography

Urbanization

0.74

0.37

0.65

0.12

0.72

0.64

0.81

0.36

Localization

0.63

0.36

0.98

0.24

0.67

0.51

0.41

0.23

Networks

Local

0.60

0.42

0.68

0.24

0.60

0.63

0.56

0.30

Non-local

0.58

0.46

0.68

0.26

0.51

0.68

0.69

0.40

Institutions

Formal

0.61

0.38

0.70

0.16

0.57

0.60

0.64

0.38

Informal

0.78

0.43

0.84

0.21

0.77

0.63

0.78

0.39

Causal
conditions

Note: Bold values are above the consistency threshold of .90.
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7.3.2 Analysis of necessary conditions for low innovation performance

Coverage

Consistency

Coverage

Consistency

Coverage

Moderate
internal
resources

Consistency

Strong
internal
resources

Coverage

Weak
internal
resources

Consistency

All
internal
resources

Internal
resources

Technological
strength

0.11

0.61

0.27

0.77

0.34

0.57

0.45

0.68

Geography

Urbanization

0.71

0.66

0.82

0.90

0.54

0.39

0.71

0.67

Localization

0.67

0.69

0.45

0.82

0.85

0.52

0.57

0.83

Networks

Local

0.51

0.65

0.40

0.87

0.49

0.42

0.65

0.75

Non-local

0.44

0.64

0.37

0.85

0.40

0.44

0.54

0.67

Causal
conditions

Institutions

Formal

0.64

0.74

0.67

0.92

0.67

0.56

0.57

0.73

Informal

0.66

0.67

0.58

0.88

0.73

0.48

0.70

0.74

Note: Bold values are above the consistency threshold of .90.
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7.3.3 Configurations for low innovation performance, all levels of
internal resources
Causal conditions

1aa

1b

2a

2b

⬤

⨂

⨂

Internal
resources

Technological
strength

⬤

Geography

Urbanization

⊗
⊗

Institutions

⨂

⬤

⬤

Non-local

⊗

⨂

⨂

Formal

⊗

⊗

Local

⨂

4a

5

6

⊗

⊗

⊗

⊗

Localization
Networks

3

Informal

⊗
⊗

⨂

●

7

⊗
⊗

⬤
⊗

●

⬤
●

⬤

●

⊗

⨂

⨂

●

⊗

⬤

Raw coverage

0.05

0.06

0.15

0.08

0.09

0.17

0.14

0.24

0.07

Unique coverage

0.01

0.01

0.01

0.02

0.01

0.09

0.04

0.08

0.00b

Consistency

0.74

0.86

0.84

0.87

0.85

0.78

0.85

0.87

0.89

2

1

2

2

1

3

10

2

2

Firms in solution
Overall solution coverage

0.51

Overall solution
consistency

0.84

Note: ⬤ = core condition (present); ⨂ = core condition (absent); ● = peripheral condition (present);
⊗ = peripheral condition (absent); blank space = the causal conditions may be present or absent.
a Pathways 1a and 4 are just below the 0.80 consistency threshold, indicating uncertainty.
b Pathway 7’s unique coverage is 0.002, indicating that few cases are unique to it.

192

APPENDICES

7.3.4 Configurations for low innovation performance, weak firms
Causal conditions

1a

1b

Internal
resources

Technological
strength

Geography

Urbanization

●

●

Localization

⨂

⨂

Local

⊗

●

Non-local

⊗

●

Networks
Institutions

2a

2b

2c

⨂

⨂

⨂

●

⊗

⊗

⊗

●

⊗

⬤

●

⊗

⊗

⊗
⊗

Formal

3

⬤
⊗

Informal
Raw coverage

0.26

0.26

0.23

0.05

0.06

0.05

Unique coverage

0.20

0.22

0.15

0.03

0.04

0.04

Consistency

1.00

1.00a

1.00

1.00

1.00

1.00b

5

5

5

1

1

1

Firms in solution
Overall solution coverage

0.76

Overall solution consistency

1.00b

Note: ⬤ = core condition (present); ⨂ = core condition (absent); ● = peripheral condition (present);
⊗ = peripheral condition (absent); blank space = the causal conditions may be present or absent.
a Rounded from 0.996.
b Rounded from 0.998.
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7.3.5 Configurations for low innovation performance, strong firms
Causal conditions

1a

1b
⬤

Internal
resources

Technological
strength

⬤

Geography

Urbanization

⊗

●

Localization

●

●

Local

⨂

⨂

Non-local

●

Networks
Institutions

⊗
⊗

Formal
Informal

Raw coverage

0.14

0.10

Unique coverage

0.12

0.08

Consistency

0.90

0.83

Firms in solution

2

1

Overall solution coverage

0.23

Overall solution consistency

0.89

Note: ⬤ = core condition (present); ⨂ = core condition (absent); ● = peripheral condition (present);
⊗ = peripheral condition (absent); blank space = the causal conditions may be present or absent.
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7.3.6 Configurations for low innovation performance,
moderately strong firms
Causal conditions

1

2a

3a

3b

4

Internal
resources

Technological
strength

●

⨂

⨂

⨂

Geography

Urbanization

⨂

●

●

●

⊗

⬤

⬤

⊗

Networks

Local

⬤

⬤

⊗

●

⬤

Institutions

Formal

Localization

●

⊗

●

⨂

⬤

⊗

⊗

⬤

Non-local

⊗

Informal
Raw coverage

0.15

0.16

0.13

0.12

0.13

Unique coverage

0.12

0.07

0.08

0.06

0.05

Consistency

0.82

0.76

0.86

0.90

0.85

3

2

1

1

2

Firms in solution
Overall solution coverage

0.48

Overall solution consistency

0.86

Note: ⬤ = core condition (present); ⨂ = core condition (absent); ● = peripheral condition (present);
⊗ = peripheral condition (absent); blank space = the causal conditions may be present or absent.
a Pathway 2 is below the 0.80 consistency threshold, indicating considerable uncertainty.
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7.4 Chapter 4
7.4.1 Interview protocol
Please note that the interviews were semi-structured. This interview protocol was not
used as a questionnaire, but rather to inform the conversation.
1. Introduction
Explain purpose and format of the interview, how it will be used, who the interviewer is,
and agree on the time the interview should take.
2. General
Discuss the cluster, and ask the intermediary:
2A. What is the geographic area of the cluster?
2B.	Are you aware of other clusters in the immediate area? If so, which?
2C. 	If there are other clusters in the area: Does your cluster organization have any dealings
with them? Could you give examples of these relationships?
2D. Which criteria are there to becoming a member of the cluster?
2E.	What value do you believe members can extract from being part of the cluster?
Could you give examples of this please?

7

3. Manager skills
The questions are informed by the interviewee’s or interviewees’ curriculum vitae
(if available), and concern the skills necessary to manage the cluster.
3A. How long have you been the managing director/cluster manager of <the cluster>?
3B. 	 What is your background, for instance regarding your education?
3C.	What are your responsibilities as a cluster manager? How do you bring cluster
managers together? (Please exemplify.)
3D. Which skills do you rely on the most to manage the cluster?
3E.	Are there any other individuals that help with the management of the cluster? If so,
who, and what is their role?
4. Cluster intermediation
This concerns the intermediation of the cluster.
4A. In what year was the cluster formed?
4B.	How was the cluster formed and with what aim? Have the cluster’s main goals changed
over the years?
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4C.	Have there been changes to procedures and the organization of the cluster? If so,
have these impacted the stability of the cluster? (Please exemplify.)
4D.	Who or what was the catalyst behind the formation of the cluster?
4E.	If the answer to D is unclear, discuss types of intermediation and ask interviewee
which he believes fits the cluster best.
4F.	Were there important changes to the organization of the cluster after its formation? If
so, how did it evolve into its current form?
4G.	In which decisions are cluster members involved? How are they involved?
5. Contingencies
The following questions aim to capture what facilitates knowledge exchange among
cluster members.
Trust
5A.	In your interactions with cluster members, to what extent do you see trust between
members as important for the exchange of knowledge? Could you give examples?
(Trust may be changed to distrust or lack of trust, should that be the tenor of the
respondent’s answer to the previous question.)
5B.	How widespread is trust among members in the cluster?
	If the interviewee is unclear on what this means, explain that trust may be confined
to cliques and small groups of organizations in some clusters.
5C.	If trust is not widespread: What can be done to have trust evenly felt by all cluster
members, i.e. small and large members alike?
5D.	To what extent do the cluster members trust the cluster organization? Could you give
examples?
Number of members
5E.	The EACP website lists that this cluster has X members, of which X are SME, X are large
firms and X are non-private. Is this roughly correct?
Goal consensus
5F.	To what extent do you believe cluster members relate to cluster goals? Do some
members relate more than others? (Please exemplify.) Why?
5G.	In your experience, to what extent do cluster members share similar goals? Please
exemplify.
5H.	Are you aware of situations where the goals of cluster members are conflicting?
Could you give examples of this?
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6. Institutions
6J.	What business environmental challenges do you face in managing the cluster? How
could these challenges be resolved?
6K.	To what extent does the state support the effective functioning of the cluster
organization? Of what nature is this support? How does it affect the promotion of
collaborations within the cluster? (In terms of relaxed regulatory constraints and
economic incentives.) Are there differences across regions in the support that it
offers? Please exemplify.
6L.	How is the cluster organization financed? Has the form of financing changed over the
years?
6M.	To what extent does this financing enable the effective functioning of the cluster
organization? Please exemplify.
6N.	To what extent does the cluster have access to a pool of labor with relevant skills? Are
there challenges in this regard? How could these best be resolved?
6O.	To what extent does the cluster organization engage with labor unions? How do they
impact your organization? Could you give examples?
6P.	To what extent do you, in your role as cluster manager, trust the government to
adequately take the cluster’s needs into account?
6Q.	In your experience, to what extent does the government, both local and national,
treat the cluster organization as a valued partner? Is there a difference between
different levels of government?
7. Cluster performance
7A.	How is the cluster organization assessed? (At what intervals and by whom?)
7B1.	If it does assess its performance: Are there any other relevant indicators that might
reveal more about the cluster’s performance? If so, which ones?
7B2.	If it does not assess its performance: Would it be relevant to measure the performance
of the cluster? If so, which relevant indicators that might be important to this end?
7C1.	This question is especially useful if the number of members is used as a performance
indicator: Are you actively pursuing enlarging the cluster? Why is this important/
why not?
7C2.	If the cluster organization is trying to attract more members: Are you predominantly
targeting certain types of organizations? If so, which type or types of organizations
are these?
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8. Survey
Discuss that we want to disseminate a survey among cluster members; what our aims are.
This section of the interview is aimed at supporting the development of this instrument.
8A.	Explain why the survey is important: to capture firm networks, which we believe is
important to the cluster’s performance.
8B.	Decide on when the survey should be done, and when we should stop data
collection.
8C.	Decide on the method of dissemination – we strongly prefer sending out separate
links to every participant, for which we would need their names and e-mail. We also
need their names to complete the roster.
8D.	Decide on the contents of the survey. We can agree on a date to send the complete
concept of the survey, and then an amount of time the cluster managers have to
comment on it.
8E.	Discuss other possible data sources that capture inter-organizational links.
9. Conclusion
Signal to the interviewee that the interview is coming to a close.
9A.	Were there any neglected matters that you feel are important for our study?
9B.	Thank interviewee for participating.
9C.	Inform participant that they are invited to add to their answers after the interview is
over, if something comes to mind. A transcript will be sent to them if they wish.
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7.4.2 Analysis of necessary conditions for successful intermediation
Weak
Conditions

Moderately strong

Strong

Consistency Coverage Consistency Coverage Consistency Coverage

Geography:
urbanization

0.81

0.70

0.76

0.70

0.62

0.64

~ Geography:
urbanization

0.23

0.67

0.36

0.79

0.49

0.85

Geography:
localization

0.32

0.72

0.36

0.76

0.58

0.84

~ Geography:
localization

0.79

0.75

0.74

0.70

0.61

0.70

Networks:
local

0.47

0.76

0.63

0.73

0.60

0.81

~ Networks:
local

0.63

0.72

0.45

0.67

0.53

0.65

Networks:
non-local

0.46

0.78

0.49

0.58

0.51

0.81

~ Networks:
non-local

0.59

0.65

0.58

0.86

0.62

0.67

Institutions:
formal

0.72

0.81

0.67

0.85

0.72

0.88

~ Institutions:
formal

0.53

0.86

0.59

0.80

0.63

0.85

Institutions:
informal

0.90

0.88

0.93

0.79

0.96

0.81

~ Institutions:
informal

0.38

0.80

0.31

0.87

0.28

0.79

Intermediation:
external network focus

0.69

0.88

0.66

0.90

0.64

0.90

~ Inter-mediation:
external network focus

0.64

0.90

0.68

0.85

0.78

0.92

Intermediation:
top-down nature

0.50

0.81

0.49

0.74

0.71

0.81

~ Inter-mediation:
top-down nature

0.64

0.73

0.66

0.75

0.50

0.74

7

Note: ~ denotes the absence of a condition. Bold values are above the consistency threshold of .90.
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7.4.3 Analysis of necessary conditions for unsuccessful intermediation
Weak
Conditions

Moderately strong

Strong

Consistency Coverage Consistency Coverage Consistency Coverage

Geography:
urbanization

0.77

0.33

0.83

0.41

0.84

0.48

~ Geography:
urbanization

0.31

0.45

0.39

0.46

0.36

0.34

Geography:
localization

0.47

0.52

0.41

0.45

0.53

0.43

~ Geography:
localization

0.75

0.35

0.79

0.40

0.80

0.51

Networks:
local

0.51

0.41

0.58

0.36

0.49

0.36

~ Networks:
local

0.69

0.39

0.56

0.44

0.74

0.51

Networks:
non-local

0.37

0.31

0.82

0.51

0.45

0.40

~ Networks:
non-local

0.74

0.41

0.33

0.25

0.79

0.47

Institutions:
formal

0.83

0.46

0.72

0.49

0.81

0.54

~ Institutions:
formal

0.66

0.54

0.77

0.56

0.83

0.62

Institutions:
informal

0.81

0.39

0.91

0.41

0.86

0.40

~ Institutions:
informal

0.76

0.80

0.54

0.80

0.59

0.89

Intermediation:
external network focus

0.86

0.54

0.77

0.56

0.88

0.68

~ Inter-mediation:
external network focus

0.81

0.56

0.86

0.57

0.88

0.57

Inter-mediation:
top-down nature

0.52

0.42

0.59

0.48

0.69

0.43

~ Inter-mediation:
top-down nature

0.76

0.43

0.68

0.41

0.69

0.57

Note: ~ denotes the absence of a condition. Bold values are above the consistency threshold of .90.
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7.4.4 Configurations for unsuccessful intermediation
Weak
Causal conditions
Geography

Urbanization

Institutions
Intermediation

Strong

1

2

3

4

5

⊗

●

●

●

●

⊗

⊗

⊗

⊗

Localization
Networks

Moderately strong

Local

●

⨂

●

⨂

⊗

Non-local

⨂

⬤

●

⬤

⊗

Formal

⬤

⨂

Informal

⬤

External network focus

⊗

⊗

⨂

⨂
●

●

⨂
●

●

⬤

●

⊗

⨂

●

Raw coverage

0.14

0.11

0.27

0.23

0.24

Unique coverage

0.14

0.07

0.23

0.16

0.18

Consistency

0.84

0.81

0.84

0.91

1

Organizations in solution

2

1

1

1

2

Overall solution coverage

0.14

0.34

0.41

Overall solution consistency

0.84

0.81

0.95

Top-down nature

Note: ⬤ = core condition (present); ⨂ = core condition (absent); ● = peripheral condition (present);
⊗ = peripheral condition (absent); blank space = the causal conditions may be present or absent.
a Rounded from 0.
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Chapter 8
English Summary

ENGLISH SUMMARY

Despite technological advances diminishing the role of distance in communication and
transportation, economic activity continues to be spatially concentrated. There is no
better example of this than Silicon Valley in California, which headquarters many of the
world’s most renown and profitable companies, from Apple, and Facebook, to Google
(Alphabet), and has an economic output that outweighs that of Finland. Interest in such
economic hotspots has markedly increased in the thirty years since Porter’s (1990a, 1990b)
seminal study The Competitive Advantage of Nations in which he conceptualizes them as
clusters. An extensive scholarship has developed, establishing these “geographic
concentrations of interconnected companies and institutions in a particular field” as an
important determinant of organizational, regional, and national competitiveness (Porter,
1998a, p. 78). This promise has led to a widespread adoption of the concept by policy
makers, looking to support or create clusters from scratch.
Yet, many ‘Silicon Somewheres’ fail, as the pursuit of cluster policy has outpaced the
academic understanding of what makes them and their members fail or succeed. More
worryingly, cluster research is fragmented, and its theories and findings are seemingly
contradictory. There is contention on the most fundamental matters, including but not
limited to whether economic growth and matters such as innovation are driven by
geographic specialization or diversity, location in a cluster or embeddedness in (non-local)
networks, and formal or informal institutions.
Recent avenues of research aimed at resolving these points of contention are similarly
rife with contention, with a notable example being the line of studies suggesting that
firm-internal resources moderate the impact of cluster conditions. It is uncertain whether
weak, moderately strong, or strong firms are in the best position to absorb and use
knowledge from their cluster environment. Strong firms are the most capable of absorbing
external knowledge but often leak their know-how to the environment, potentially
empowering competitors. Weak firms occupy the opposite position, leaking very little
and having the most to learn, but also face the greatest difficulty in accessing and
interpreting external knowledge. Alternatively, moderately strong firms may occupy an
ideal position, balancing absorptive capacity with only some potential for knowledge
leakage. Crucially, each of these possibilities has supporting theory and empirical evidence.
With the systematic literature review performed in chapter 2, it was found that these
contrasting theories and findings are a consequence of piecemeal approaches to clusters.
Although Porter’s conceptualization establishes that clusters are geographic, networked,
and institutional in nature, cluster studies have selectively adopted these dimensions and
have only partially considered the complementarity between them. When dimensions
are ignored, this may lead to incorrect conclusions, for example when institutional
conditions such as strict regulations on knowledge inputs (e.g. in the pharmaceutical
industry) alter the usefulness of chance meetings between co-located cluster members.
Most importantly, however, the cluster literature has two dominant approaches with
significant drawbacks. The first is qualitative and has the capacity to uncover causal
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complexity, but struggles to transcend its immediate context. The second is quantitative
and correlational, having the capacity to generate generalizable findings, but assuming
that conditions independently contribute, detract from, or are insignificant to the attainment
of an outcome over a single pathway. This dissertation has argued that the latter is
misguided, and has suggested applying a configurational lens to clusters. This lens
suggests that conditions have complex patterns of complementarity and interaction,
and that there can be multiple, equally viable ways to reach an outcome like innovation.
Moreover, between pathways, conditions may take on different roles. Contrary to purely
qualitative research, a configurational approach is capable of leading to context-
transcending knowledge. Despite a history of being used to that end in organizational
and strategy research, configurational approaches have not yet gained significance in the
cluster literature.
This dissertation has sought to change that, combining a system-level conceptualization
of clusters with a configurational lens to provide a first step towards reconciling the
discrepant theories and findings that characterize the scholarship. Using a dataset of 65
member firms in six aerospace clusters, and employing fsQCA, chapter 3 demonstrated
that there are multiple pathways for weak, moderately strong, and strong firms to become
highly innovative in clusters. No single condition or resource available to them, in isolation,
is sufficient, and their impact varies between the different pathways. In other words, there
are many roads to Rome. It is not a matter of whether conditions are positive or negative,
but rather when this holds true. Some innovators rely on geographic specialization and
the external economies it offers such as a pool of skilled labor, whereas others eschew this
and benefit from geographic diversity and its more general infrastructures and services.
Furthermore, some innovators rely on embeddedness in the cluster, i.e. through combining
knowledge inputs from strong local networks and geographic specialization, whereas
others avoid being co-located with cluster members in similar economic activities and
instead engage in non-local networks. This is not to say that all conditions have such
varied impacts. The presence of either strong formal or informal institutions is pivotal in
enabling innovation, and the latter can substitute for the former. Moreover, pathways to
innovation are only open when there is at least a marginal investment in developing
internal resources.
In addition to its reconciliatory potential, the developed approach to clusters can
fruitfully be applied to researching new and understudied topics. To solidify this, chapter
4 researched how six aerospace cluster intermediaries aided the individual goal attainment
of their diverse membership. Despite Europe having over a thousand intermediated
clusters, little is known on this topic. Furthermore, the small body of research on this topic
focuses on general success factors such as clusters having a critical mass of members, and
identifying best practices. This is challenged by this dissertation, as there was not one
combination of intermediation practices that facilitates all types of members over all
different cluster conditions. Where some cluster members benefit from intermediaries
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facilitating cluster-internal networks, others prefer this to be cluster-external. Interestingly,
both top-down and bottom-up governed clusters can lead to successful intermediation
outcomes. This, too, has been contentious. In addition, some of the unpacked relationships
are unexpected. Trust is a necessary factor, running counter to claims from public network
research that it is merely a secondary facilitating factor when interactions are brokered.
This is likely an artefact of strong competitive pressures. Similarly, weak cluster members’
goal attainment can only be aided by intermediaries prioritizing cluster-external networking. This challenges the literature’s assumption that weak cluster members necessarily
network locally.
The approach developed in this dissertation has practical relevance as well. To illustrate
the context-sensitive practical actions it can inspire, chapter 5 combined the insights from
the two empirical chapters into a map portraying the suitability of one cluster, the NAG,
for different types of innovators. This informs organizations’ managers whether the
prerequisites for a particular strategy are present in the cluster – and, if not, how they may
address this. For cluster intermediaries, it summarizes the complex trade-offs they have
to consider. What works for one type of member may harm another. This dissertation did
not find one ideal cluster environment, again underlining the need for differentiated
approaches. For policy makers, it can help them target their support – for instance towards
strengthening formal institutions, where these are weak, or to particular subsidies such
as for R&D to effectively open up pathways to innovation.
All in all, this dissertation has demonstrated that the seemingly contradictory theories
and findings characterizing the scholarship on clusters are, instead, distinct pathways to
an outcome. Conditions do not have independent, isolated effects, but come together in
complex ways. There is great promise in adopting a configurational approach that is
sensitive to this – either in isolation, or in combination with the qualitative and quantitative
lenses that currently define the literature.
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Chapter 9
Dutch Summary
Nederlandstalige Samenvatting

DUTCH SUMMARY | NEDERLANDSTALIGE SAMENVATTING

Ondanks dat technologische vooruitgang geleid heeft tot een afnemende rol van afstand
in communicatie en transport blijft economische activiteit ruimtelijk geconcentreerd.
Er is hiervan geen beter voorbeeld dan Silicon Valley in Californië, waar veel van ’s werelds
meest bekende en winstgevende bedrijven gehuisvest zijn, waaronder Apple, Facebook,
en Google (Alphabet), en waarvan de totale economische output die van Finland overschaduwt. De interesse in dergelijke economische hotspots is sterk toegenomen in de
dertig jaar sinds Porters (1990a, 1990b) toonaangevende studie The Competitive Advantage
of Nations (vertaald: het competitieve voordeel van landen), waarin hij ze kenmerkt als
clusters. Een omvangrijke literatuur heeft zich gevormd waarin deze “geografische
concentraties van verbonden bedrijven en instituties in een bepaalde economische
activiteit” gezien worden als een belangrijke determinant van organisationele, regionale,
en nationale competitiviteit (Porter, 1998a, p. 78, vertaald uit het Engels). Als gevolg is het
cluster concept populair geworden onder beleidsmakers, die ze graag willen ondersteunen
of zelfs willen creëren.
Desalniettemin falen dergelijke ‘Silicon Somewheres’ vaak, mede omdat clusterbeleid
zich sneller ontwikkeld heeft dan de wetenschappelijke kennis over wat clusters en haar leden
doet slagen of falen. Zorgwekkender is dat het onderzoek naar clusters gefragmenteerd
is, en haar theorieën en empirische bevindingen elkaar tegen lijken te spreken. Er wordt
getwist over de meest fundamentele zaken – bijvoorbeeld of economische groei en
innovatie gedreven worden door geografische specialisatie of diversiteit, de aanwezigheid
van een organisatie in een cluster of juist haar (niet-lokale) netwerken, en formele of
informele instituties.
Recente onderzoeken hebben gepoogd deze tegenstellingen op te lossen, maar zijn
onderling ook vol geschillen. Een in het oog vallend voorbeeld is de onderzoekslijn die
suggereert dat de sterkte van bedrijfsinterne middelen de impact van de condities in
clusters modereert. Hier is het is niet zeker of zwakke, gemiddeld sterke, of sterke bedrijven
het meeste baat hebben bij clusters. Sterke bedrijven zijn het meest capabel en kunnen
de externe kennis die in clusters circuleert gemakkelijk opnemen, maar lekken tegelijkertijd
naar de omgeving. Dit kan concurrenten bevoordelen. Zwakke bedrijven zitten in een
tegenovergestelde positie. Zij lekken weinig kennis, en hebben het meest om te leren.
Echter hebben zij de meeste moeite om externe kennis te gebruiken. Een andere
mogelijkheid is dat gemiddeld sterke bedrijven de beste positie innemen om van clusters
te profiteren, omdat zij genoeg vaardigheden hebben om externe kennis op te nemen en
maar in beperkte mate kennis lekken. Belangrijk is dat er naast theoretische verklaringen
ook empirisch bewijs is voor ieder van deze stellingen.
Met het systematische literatuuronderzoek van hoofdstuk 2 werd aangetoond dat deze
contrasterende theorieën en bevindingen het gevolg zijn van selectiviteit in de benadering
van clusters. Hoewel Porters conceptualisering vaststelt dat clusters een geografische,
netwerk, en institutionele dimensie hebben zijn deze selectief opgepakt door het
onderzoeksveld, welke daarnaast de complementariteit tussen dimensies niet volledig in
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acht neemt. Wanneer dimensies genegeerd worden kan dit tot foutieve conclusies leiden,
bijvoorbeeld wanneer institutionele condities zoals strikte regulering op kennisinputs
(bijvoorbeeld in de farmaceutische industrie) de bruikbaarheid van toevallige ontmoetingen
tussen de leden van een cluster beïnvloedt. Nog belangrijker is dat de clusterliteratuur
gekenmerkt wordt door twee dominante onderzoeksaanpakken met aanzienlijke tekort
komingen. De eerste hiervan is kwalitatief en heeft de capaciteit om causale complexiteit
bloot te leggen. Echter kunnen kwalitatieve onderzoeken vaak niet de onderzoekscontext
overstijgen. De tweede onderzoeksaanpak is kwantitatief en correlationeel, en kan leiden
tot generaliseerbare bevindingen. De tekortkoming van deze aanpak is dat het aanneemt
dat condities een onafhankelijke impact hebben, en bijdragen aan een uitkomst, daar
afbreuk aan doen, of onbelangrijk zijn, en dat dit gebeurt over een enkel causaal pad. Deze
dissertatie heeft aangetoond dat deze aannames misplaatst zijn, en heeft voorgesteld om
clusters door een configurationele lens te benaderen. Deze lens suggereert dat condities
complexe patronen van complementariteit en interactie kennen, en dat er meerdere
functionerende causale paden zijn naar een uitkomst zoals innovatie. Tussen deze paden
kunnen condities andere rollen aannemen. In tegenstelling tot puur kwalitatief onderzoek
kan een configurationele aanpak wel context-overstijgende kennis genereren. Ondanks
dat het hiervoor al toegepast is in organisatie en strategisch management onderzoek zijn
configurationele benaderingen nog niet doorgebroken in de clusterliteratuur.
Deze dissertatie heeft getracht hier verandering in te brengen door een systeem-
conceptualisering van clusters die haar drie dimensies in acht neemt te combineren met
een configurationele lens, en hiermee een eerste stap te zetten naar de verzoening van
de discrepante theorieën en bevindingen in de literatuur. Met een dataset van 65 bedrijven
in zes luchtvaartclusters, en door fsQCA te gebruiken, heeft hoofdstuk 3 aangetoond dat
er meerdere paden zijn waarover bedrijven met zwakke, gemiddeld sterke, en sterke
interne middelen kunnen innoveren in clusters. Geen enkele conditie of hulpbron leidt
onafhankelijk tot innovatie, en tussen de causale paden verschilt hun impact. In andere
woorden: er zijn meerdere wegen naar Rome. Het is niet de vraag of condities positief of
negatief zijn, maar wanneer ze dat zijn. Sommige innovators maken gebruik van de kansen
die hen geboden wordt door geografische specialisatie, zoals beschikking tot een poel
van bekwame werknemers, terwijl andere dit juist uit de weg gaan en baat hebben bij
geografische diversiteit en haar meer generieke infrastructuren en diensten. Daarnaast
bouwen sommige innovators voort op inbedding in een cluster door kennisinputs van
sterke lokale netwerken te combineren met geografische specialisatie, terwijl anderen dit
vermijden en een netwerk buiten het cluster handhaven. Dit betekent echter niet dat alle
condities zulke gevarieerde impacts hebben. De aanwezigheid van sterke formele of
informele instituties zijn belangrijk om innovatie mogelijk te maken, waarbij de
laatstgenoemde conditie formele instituties kan substitueren. Verder is het zo dat paden
naar innovatie alleen open zijn wanneer er ten minste een marginale investering is in het
ontwikkelen van bedrijfsinterne hulpbronnen.
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Naast haar potentie om de tegenstellingen in de literatuur te verzoenen, kan de
ontwikkelde configurationele aanpak toegepast worden om nieuwe en weinig bestudeerde
zaken beter te begrijpen. Om dit aan te tonen heeft hoofdstuk 4 onderzocht hoe zes
intermediairs van luchtvaartclusters leden hebben geholpen met het behalen van hun
individuele doelen. Hoewel er meer dan duizend clusters in Europa zijn met dergelijke
intermediairs is daar weinig onderzoek naar gedaan. Het schaarse onderzoek heeft
gefocust op het identificeren van generieke succesfactoren zoals het hebben van een
kritieke massa van leden, en ‘best practices’. Het bestaan van best practices wordt door
deze dissertatie betwist. Er was niet een enkele combinatie van intermediaire praktijken die
alle type leden over alle clustercondities hielp. Waar sommige cluster leden baat hebben
bij een intermediair die het bouwen van cluster-interne netwerken prioriteit geeft, krijgen
anderen liever hulp om met organisaties buiten het cluster samen te werken. Interessant is
dat zowel top-down als bottom-up clusters leden kunnen helpen om hun doelen te
bereiken. Dit is tevens een twistpunt in de literatuur. Daarnaast waren enkele bevindingen
tegen de verwachtingen in. Onderling vertrouwen tussen de leden van clusters is een
vereiste. Dit gaat tegen de conclusies in van onderzoek naar publieke netwerken, waar
vastgesteld is dat het slechts een secondaire faciliterende factor is in samenwerkings-verbanden waar een intermediair aanwezig is. Hoewel de onderzochte clusters hier ook onder
vallen is er sterke concurrentie onder haar leden, wat dit resultaat verklaart. Verder werd het
behalen van de individuele doelen van zwakke leden alleen gefaciliteerd door intermediairs
die het ondersteunen van netwerken buiten het cluster prioriteit gaven. Hiermee wordt de
aanname van de clusterliteratuur dat zwakke clusterleden alleen lokaal netwerken betwist.
De aanpak die in deze dissertatie ontwikkeld is heeft ook praktisch belang. Om dit te
tonen heeft hoofdstuk 5 de inzichten van de twee empirische hoofdstukken gebundeld
in een ‘kaart’ die de geschiktheid van één cluster, de NAG, samenvat voor verschillende
typen innovators. Deze kaart informeert managers van organisaties of een cluster voldoet
aan de voorwaarden van bepaalde innovatiestrategieën – en, zo niet, hoe ze dit kunnen
oplossen. Voor cluster intermediairs vat het de complexe afwegingen samen waar ze mee
geconfronteerd worden. Wat voor een type lid werkt kan een ander kwaad doen. Deze
dissertatie heeft niet een clusteromgeving gevonden die in alle gevallen ideaal is, wat de
noodzaak onderstreept van gedifferentieerde aanpakken. Voor beleidsmakers kan deze
kaart bepaalde maatregelen inspireren, zoals het aansterken van formele instituties
wanneer deze zwak zijn, of R&D subsidies in het leven roepen om paden naar innovatie te
openen voor bedrijven in clusters.
Al met al heeft deze dissertatie gedemonstreerd dat de ogenschijnlijke theoretische
en empirische tegenstellingen in de clusterliteratuur verschillende paden naar een
uitkomst zijn. Condities hebben geen onafhankelijke, geïsoleerde effecten, maar komen
samen op complexe manieren. Er zit veel potentie in het aanwenden van een configurationele aanpak die hier gevoelig voor is – zowel alleenstaand, als in combinatie met de
kwalitatieve en kwantitatieve benaderingen die momenteel de clusterliteratuur definiëren.
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