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Exploring the Role and Importance of Human Capital in Resilient

High Performing Organisations- Evidence from Business Clusters

Abstract:

This paper investigates and explores the link between the resilience of organisations, its
human capital and firm performance. We base our analysis on the resource based view of the
firm, cluster strategy and conservation of resources theories. Our contribution is
contextualized by comparing the performance of business clusters across two observational
periods, namely pre-recession (2005-2007) and recession (2008-2009) period. We identify
six relevant indicators from the extant literature that capture economic dynamism, human
capital and financial viability of firms in order to capture the performance across clusters and
capture resilience to the global financial crisis. We contribute by identifying organisations in
business clusters that perform better due to being more resilient, particularly during
challenging times. Through triangulation we find overwhelming evidence of the overarching
role and importance of human capital (people) in driving more successful organisations in
business clusters as they possess greater resilience during challenging times such as the
recent global financial crises. We show that strong clusters not only improve regional
employment and turnover growth over time, but improve resilience of regional economies to
downturns through resource gain and crossover processes. We further illustrate that
understanding the impact of resource reservoirs, resource passageways and crossover
provides a framework for further research and intervention to promote resilience in

organisations.

Key words: Resilience, Business-Clusters, Conservation-of-Resources Theory, Global-

Financial-Crises, Resource-Based-View, Firm Performance.



INTRODUCTION

There is a wealth of academic research in the psychology literature on harnessing resilience
in times of crises (Sutcliffe & Vogus, 2003; Klein, Nicholls & Thomalla, 2003; Manyena,
2006; Carmeli & Markman, 2011; Linnenluecke, 2015). Resilient organisations and its
people thrive in uncertain, unstable and many other adverse situations (Lengnick-Hall, Beck
& Lengnick-Hall, 2011; Hamel & Valikangas, 2003; Hitt, Keats & DeMarie, 1998). For
example, the psychology literature has examined, in detail, resilience as a resource for coping
(c.f. Braunsteisn-Bercovitz, Frish-Burstein & Benjamin, 2012; Carmeli, Friedman & Tishler,
2013; Carmeli & Gittell, 2009; Kossek & Perrigino, 2016). Scholars also refer to resilience as
a combination of a trait, process and capacity with an emphasis on the individual level
(Fredrickson, 2001; Carmeli, Yitzhak-Halevy & Weisberg, 2009; Liu, Wang & Lu, 2013;
Stephens, Heathy, Carmeli, Spreitzer & Dutton, 2013; Williams & Shepherd, 2016). Others
have defined it as a capacity to bounce back from adversity, uncertainty, failure, conflict or
even positive change (Luthans, 2002; Shepherd, Wiklund & Haynie, 2009). In fact, led by the
work of Luthans (2002) and his colleagues, resilience has emerged as a one of the core
dimensions of psychological capacity (Youssef & Luthans, 2007).

However, much less has been written about ‘organisational resilience’, which is a
relatively new term in the management literature to indicate a much broader concept of
resilience as a value driver for an organisation and its people (Ferris, Sinclair & Kline, 2005;
Ollier-Malaterre, 2010). It enables businesses to harness experience and embrace opportunity
in order to prosper in today’s dynamic, interconnected and uncertain world (Junni, Sarala,
Taras, & Tarba, 2013; Jansen, George, van Den Bosch & Volberda, 2008). Despite its
growing importance not much is known about the mechanisms through which organisations
develop resilient capabilities (Kossek & Perringino, 2016).

Although the individual level research on resilience is influenced by the higher level
social environment in which employees are embedded in, the broader societal context (e.g.
country, regional or industry differences) and its influences have been neglected in the
literature. In terms of the rationale for studying ‘business clusters’ in the context of this study,
we make the following arguments that link to the special issue topic and call for papers. We
hypothesize that factor conditions that are essential in a cluster, are the pool of specialized
and skilled employees present in a cluster, i.e. its people. For example, engineers, IT
specialists, R&D scientists their career decisions on opportunities to earn the highest reward

that also satisfies their level of prestige and accomplishment. In this sense, world-leading



business clusters have the strong ability to attract and sustain key personnel who hold
positions that are prestigious and are well rewarded. In events of crises, the supply of
specialized workers with highly-relevant industry-specific training will increase, as such
workers will seek employment in such business clusters with higher returns and less risk of
losing their employment due to a crisis. In other words, the global financial crisis may have
led to a move of highly skilled workers from non-cluster to cluster locations, which
potentially strengthens the cluster in its resilience. It is under these circumstances that
investigating and exploring the links between resilience in organisations and its people to
cluster performance in the knowledge economy is a compelling and interesting area to study-
and hence our principal research question. More specifically our two research questions are
examined through a dual methodological strategy. One, quantitatively we investigate and
explore our first research question (phase one), and two, we further investigate the results
from our quantitative method qualitatively through a triangulated in-depth method of
interviews with key managers in similar organisations/industries within the identified

successful clusters (phase two). Our research questions are as follows:

1. Which originations in business clusters show evidence of being more resilient,
through their performance over time, particularly during the recent global
financial crisis? (quantitative analysis- phase one)

2. What is the role and importance of human capital (people) in driving
organisations to be more resilient than others in business clusters during
challenging times such as the recent global financial crises? (quantitative and
qualitative analysis- phase two)

Furthermore, questions remain as to the identity of some of the key factors that
promote wider societal level resilience. There is also a need to explore some of the
differences as well as commonalities regarding organisational/societal resilience between
emerging and developed economies. For example, a recent shock event that affected nearly
the entire world was the global financial crisis of 2008. Different industries, sectors,
economies and clusters reacted in varied ways in order to survive and eventually bounce back
from the recession. The presence of clusters in a country could have had differing effects on
regional economies during the crisis. On the one hand, agglomeration economies arise in
regions specialized in strong clusters (see e.g., Delgado, Porter, and Stern, 2010, 2014;
Glaeser and Kerr, 2009; Porter, 1998; Feldman and Audretsch, 1999). The presence of strong

clusters in a region could have made the industries operating in the clusters and the regional



economy more resilient to the crisis. On the other hand, cluster specialization could have also
increased a region’s vulnerability to crisis when related industries are more intertwined
together with the length and depth of the crisis (Acemoglu et al., 2013).

Much of the evidence is, however, based on in-depth case study analysis which
generally explains the success of clusters through a combination of historical events that has
aided in the simultaneous cooperation and competition amongst firms across the value chain
in a particular industry, sometimes with the help of government support or public private
partnerships, such as industry and university relationships. What has traditionally been
missing in this literature is more quantitative evidence about the resilient performance of
organisations within and across business clusters. Does being part of a cluster help firms and
its employees develop resilience to keep a steadier performance? What aspects of business
clusters make some of them more resilient than others? These questions are left largely
unanswered by the existing literature.

Thus, by borrowing the lens from resource based view of the firm (RBV), cluster
strategy thinking and conservation of resources (COR) theories, we examine the link between
organisation/people resilience and firm performance in the context of business clusters in the
pre-recession (2005-2007) and recession (2008-2009) periods. The paper contributes through
a two-phase methodological strategy. In the first phase, we use a quantitative analysis that
compares 80 business clusters around the world. This analysis builds on our previous work
on business clusters (Temouri, 2012) by integrating our findings with a conceptual
framework and complementary qualitative analysis. We measure six relevant indicators
(growth rates of young firms, employment, turnover, profitability, liquidity and solvency) to
measure the relative performance of the business clusters. In the second phase, we use a
qualitative analysis by interviewing key managers in organisations that operate in the
identified resilient business clusters. This allows us to analyse relative business cluster
performance from various important dimensions. For example, we can distinguish certain
clusters that are better in generating higher turnover growth that leads to new jobs or which
clusters are generating more successful young firms or which entrepreneurial clusters are also
the ones that grow the fastest and why? In distinguishing between the pre-recession versus
recession period, we are also able analyse the impact of the worst economic crisis since the
Great Depression of 1929 on the performance of business clusters. Our analysis shows which
indicators have declined the most and which ones have kept a better-than-average
performance in an attempt to find out which business clusters have been more resilient during

the recession.



By examining the above macro resilience indicators using the lens from RBV, cluster
strategy thinking and COR theories, we aim to contribute to the organisational / people
centric resilience literature in four pivotal ways. First, we examine multiple conceptual
strands related to accessing resources (trait i.e. entrepreneurialism, capacity i.e. employment
growth and turnover growth and processes i.e. resource gain and crossover) within the
context of business clusters in the knowledge economy in the aftermath of financial crisis that
are not mutually exclusive, but holistic. Second, we explore and propose that to create and
sustain resilience at business cluster level within the knowledge economy, shared resource
accumulation as well as spillovers are important. Third, we contribute by integrating the
crossover model as a mechanism for applying COR theory to macro organisational level
entities such as clusters we enrich our understanding of the passageways leading to
organisational resilience. Finally, we contribute by developing both a theoretical and
methodological framework in examining business cluster resilience. We do so by linking

varied strands of the literature and cross-disciplinary theories.

THEORETICAL FRAMEWORK

Our theoretical framework incorporates four strands of literature, namely the RBV, COR,
cluster theories which are each discussed in terms of the resilience literature. We begin our
discussion with an overarching link between the capacity for collective resilience and
business clusters, before moving to the links between RBV, COR, cluster and resilience

literatures.

Capacity for Collective Resilience and Clusters

The relationship between resilience at individual level and organisational/societal level
reflects the interaction between a macro system and micro sub-systems. This interaction,
however, is not a mere aggregation of individual concepts at organisational level but rather a
complex and interdependent web of network that allows the organisation to develop a
capacity for resilience, which is a very important characteristic in clusters (Lengnick-Hall et
al., 2011; Morgeson & Hofmann, 1999, Delgado, Porter, and Stern, 2015).

Our review of the existing research on organisational resilience suggests that it
generally descriptive in nature and outcome focused (e.g., Coutu, 2002; Horne, 1997; Horne
& Orr, 1998; Mallak, 1998 a, b). Whilst there is certainly the element of risk prevention,
mitigation and continuous performance in organisations and its peoples’ resilience, it is

equally focused on business improvement and is not a defensive strategy. Beyond the



effective transactional and day-to-day operational capability and short-to-medium term
ability to adapt and change, resilient organisations have a tendency and a unique ability to
shape the business environment positively both within and outside their own organisation
(Shin, Taylor, Seo, 2012). For example, we argue that in the cluster context, it could be an
ability to strategically collaborate with its suppliers and improving the overall management of
their business. These deliberate attempts are undertaken to benefit the organisation and to
earn success at both individual level and collectively across the value chain. Further, when it
comes to improved CSR practices, the benefits even extend to the communities in which the
organisations operate.

Prior evidence seems to suggest for these positive effects of resilience at cluster level.
For example, there is evidence (e.g., Saxenian, 1994; Kranton & Minehart, 2000; Helper,
MacDuffie, Sabel, 2000) that firms can respond well in ambiguous situations if their regions
have more flexible supplier-buyer networks compared with vertical integration. Thus, these
types of inter-firm collaborations are more likely in stronger regional clusters and could be
reinforced during a crisis or challenge. Relatedly, there has been is qualitative evidence that
firms can benefit from social networks and altruism among cluster firms during a crisis. For
example, in the mechanical engineering clusters in Germany, firms experienced a more
positive employment trend during 2008-2009 that was in part facilitated by memberships into
cluster organisations (Wrobel, 2013). In the longer term, strong clusters can diversify into
new (related) activities in response to shocks. Delgado et al. (2015) examined the relationship
between resilience and clusters of related industries in the US during the global financial
crisis using aggregate data, and found that industries experience a higher employment growth
when located in a region where other related industries are represented. This contributes in
explaining the resilience of Silicon Valley (Saxenian, 1994; Bresnahan and Gambardella,
2004) and the re-invention of the media cluster in Leipzig, Germany (Bathelt and Boggs,
2003).

Van den Berg, Braun & Van den Meer (1997) expound that clusters can contribute to
the organising capacity of regions by building upon the strategic networks and linking the
private and public sectors, key individuals and collective processes providing vision,
leadership and political as well as broad societal support. They further inform that such
organising capacity can help regions deal with spatial-economic problems and obstacles by
collaborating thereby reducing the barrier for otherwise isolated actors to team up for a
common cause. Despite, this attention it is safe to say that such an organising capacity of

clusters has not been examined with respect to pre- and post recession external contingencies



with respect to emerging versus developed economies.

This paper will therefore delve into how organisational resilience is a dynamic
phenomenon that occurs within and across temporal stages. To do so, we identify three
dimensions from which we derive six organisational indicators to measure how they
differentially impact on cluster performance outcomes. The three dimensions of human
capital, economic dynamism and financial viability are derived from the literature on cluster
theory which highlights the importance of the superior labour pool and highly skilled
employees in clusters (Porter, 2000; Malmberg & Power, 2005), the higher productivity and
innovation levels of cluster firms (Batista and Swann, 1998; Rocha, 2004; Karaev, Koh &
Szamosi, 2007; OECD, 2010) and the access to superior networks for collaborations,
including sourcing of finance (Lee, 2009). The role and importance of human capital when it
comes to resilience of organisations during challenging times has been well documented in
the extant literature (Pereira and Malik, 2015; Malik, Pereira & Budhwar, 2017). Of the three
dimensions identified above, the straightforward argument that can be made is that both
economic dynamism and financial viability are dependent on the quality of human capital.
Recent research by Driffield, Pereira and Temouri (2017) have shown through a 19-year
longitudinal dataset that even though jobs are outsourced from developed to developing
countries, organisations showed resilience in showing little impact on employment at home
during the 2008 global financial crisis. We therefore, a priori, take this as our premise and
test this argument. In doing so we build upon and develop the literature on the role and

importance of people within organisation in the context of resilience.

Resource Based View and Resilience

The resource based view describes specific characteristics that a firm deliberately develops as
desirable resources or strategic assets. Such desirable resources are outlined by Barney and
Wright (1998) using their VRIO framework. This framework can be used to argue that
organisations and its people need to create ‘Value’ in terms of either diminishing costs or
improving revenues. This is especially relevant in the context of being resilient through its
people in challenging times, such as the global financial crises. ‘Rareness’ (R) is seen as the
capability of organisations to develop and exploit idiosyncratic traits and dimensions of the
firm's human capital in order to obtain competitive advantage, again by portraying ‘rare’
characteristics of being resilient. ‘Inimitability’ (I) or the difficulty of copying a rival’s firms
competitive advantage is achieved by organisations’ executives by developing and nurturing

traits and dimensions of the firm's human capital which in turn are resilient in challenging



times. Lastly ‘Organisation’ (O) concentrates on collective systems, instead of lone practices,
where practices are optimised when they exist as a coherent system, thus offering resilience
during challenging times.

Further, within the RBV argument above, resources by being resilient during
challenging times, will not be as valuable if they are able to be imitated with ease. Barriers to
imitation include concepts such as idiosyncratic timing and learning; path dependence; first
mover advantages and organisational learning through speed and experience; social
complexity; and causal ambiguity. The latter two are coming to the fore more recently in the
literature and are also relevant to our theoretical focus of social complexity where the
evolution of networks and relationships is important. People work collectively internally and
externally across organisations to develop social capital but in the face of uncertainty and
causal ambiguity which some organisations are able to manage in a manner that creates
competencies of being resilient.

Building on the concept of RBV of the firm, Hamel and Prahalad’s (1994) concept of
‘core competencies’ is defined as a unique set of skills, knowledge and technologies that
enables an organisation to provide certain rewards and gains to clients and customers. They
argue that these are not only specific to a firm’s products and services but represents the
amalgam of learning across individual skills and knowledge bases and organisational sub-
units, and that these must be competitively idiosyncratic. They argue that such competencies
should be core not just as an asset (as defined in accounting), but should represent a ‘broad
opportunity arena’ or ‘gateway to the future’.

Further, within the RBV, there is also an emphasis on the evolving knowledge-base
rather than product-base, when it comes to the very basis of a firm. Here, whatever the
terminology, whether human and/or social capital, these should clearly be a crucial or key
aspect of an organisation’s special or ‘core’ competencies, and this can be achieved by
developing VRIO resilient behavior and characteristics. Lastly, when it comes to the
application of the RBV, Leonard (1998) develops four dimensions of ‘core capability’, that
includes , human capital knowledge and skill; physical and technical processes and systems;
managerial practices and systems; and values, believes and norms. Leonard’s model further
illustrates the human capital implications more clearly wherein every existing and current
positive strength can eventually turn into a weakness and that there is an evolving and
persistent renewal that becomes a necessity to avoid getting into the cycle or habit of ‘core
rigidities’.

Overall, when it comes to the strategy of competitive advantage through firm



capabilities, the RBV prescribes a focus on the uniqueness of know-how of firms, which
includes the technical as well as managerial aspects. Further, such know-how focuses on
both, the creation as well as exploitation of knowledge and organisational learning.

In this context, the knowledge-based view (KBV) of the firm is an important
approach within the RBV, as its central tenet is that although firms differ in their knowledge
level and intensity, wherein a few firms would operate and perform better by possessing a
fairly uniform and stable know-how, whilst others firms operate in greater knowledge-
intensive conditions. For all firms, however, the environment can change, such as in our
research context the 2008 GFC, and the key therefore is an important question- how do firms
build their absorptive capacity for learning, or in other words the firm’s ‘dynamic capability’
(Teece et al., 1997), which we could link here to ‘resilience’. Research by Hervas-Oliver &
Albors-Garrigés (2007) has shown that the RBV lens can be applied in an empirical setting to

evaluate cluster performance.

Conservation of Resources, Caravan Passageways and Resilience

Organisational resilience is not a static phenomenon, it is something that can be built or
diminished over time (Olcott and Oliver, 2014, Ambulkar, Blackhurst & Grawe, 2015).
Therefore, the concept of regrowth, regeneration and recovery are not alien following
adversity with respect to understanding resilience. An individual level motivational theory
that can help to illustrate this process of resource regeneration in the context of crises is
conservation of resources theory (Hobfoll, 2002). The basic premise of COR theory is that
individuals possess ‘resilient’ qualities wherein they strive to obtain, retain, foster, and
protect these central values. This means resilient employees engage in these vital “resources
in order to conduct the regulation of the self, their operation of social relations and how they
organize, behave and fit into the greater context of organisations and culture itself” (Hobfoll,
2011:117) COR states that even when stress (or external contingencies) are not taking place,
“people are motivated and directed biologically, socially, cognitively and culturally to lead
their resources to obtain, retain and protect their resource reservoirs” (Chen, Westman and
Hobfoll, 2015: 97). The three core principles of COR are as follows. Initially, as a first step,
to identify that resource-loss is inexplicably more prominent than resource-gain. Second,
individuals must invest in these resources in order to protect against such resource-loss, and
at the same time recover from losses by gaining such ‘resilient’ resources. Next, individuals
with greater resources but naturally possess qualities that are less vulnerable to resource-loss

and more capable of scoring high on resource-gain. Contrariwise, those with scarcer



resources are more vulnerable to resource-loss and averse to resource-gain. Third, there is a
natural tendency for resource-gain increases in reputation and importance when resource-loss
has been greater and enduring. In the resilience process the main emphasis of COR, as
resource loss asserts a key role for resource gain.

“Resilience is first and foremost a property of environments that are a) rich in personal,
social, material and energy resources b) allow access to those resources and c) provide safety
and protection against resource loss and promote resource gains” (Hobfoll, Stevens & Zalta,
2015: 4). These environmental situations are best understood with help of caravan
passageways, which are defined as “the environmental conditions that support, foster, enrich,
and protect the resources of individuals, families, and organisations, or that detract,
undermine, obstruct, or impoverish people’s resource reservoirs” (Hobfoll, 2012, p.229).
Bonanno, Romero and Klein (2015) study on resilience within individuals, families and
communities, demonstrates that individuals inherit richer collections of resources and have
more opportunities to develop by simply living/residing within enhanced and steady caravan
passageway of resources. Meaning, those having access to rich resource environments
ultimately accumulate more resources than those in resource poor environments. Richer
environments leads to gains versus poorer environments which lead to resource loss.
However, an important element of this resource gain and loss spiral is that, according to
Hobfoll et al., (2015), resource loss is more rapid and powerful than resource gains as
accumulation of resource gains requires capacity building. The inference of such a dynamic
suggests that severe resource loss events such as recession in this case, will greatly
undermine resilience building capacity of firms. Moreover, given the spiraling nature of loss
cycle, initial resource losses may trigger in an immediate effect rapid likelihood of further
loss, undermining the resilience building capacity of organisations/firms. This would be the
most likely outcome unless a rich resilience pool of protective resources has been built prior
to the resource loss (Ennis, Hobfoll, Schcoder, 2000). Gains on the other hand require a lot
more time, effort and energy, essentially moving at a sluggish pace. This means that building
resilience is developmentally a much slower process without the resource rich passageways.

The importance of loss and gain spirals is mitigated through an initial resource gain
which begets future gain, thus generating ‘gain spirals’. For example, an individual level
resource that leads to resilience is self-efficacy which refers to the belief in one’s capabilities
to organize and execute the courses of action required to manage prospective situations
(Bandura, 1995). At individual level efficacy belief is likely to have an impact on the way

employees cope with stressors at workplace but at group level, efficacy belief may lead to

10



resilience as a strong sense of collective efficacy (Benight, 2004; Chen & Bliese, 2002; Jung
& Sosik, 2003; Stajkovic, Lee, & Nyberg, 2009) contributing to a positive interpersonal
climate and greater cooperation and helping among group members. The same can be true
when applied at regional/local or societal level. By providing a form of ‘psychological
immunity’ local clusters can help attain operational, behavioral as well as strategic assistance
as one of the many aspects of repertoire of resources that organisations can utilize to cope
with external contingencies.

Because much of positive psychology discussion on resilience focuses on individuals,
researchers have ignored this critical aspect of context with respect to macro organisational
resilience. Zautra, Hall, and Murray (2010) argue, that the concept of organisation resilience
is applicable multidimensional to individuals, teams and societies, and that a resilient
organisation is argued to be crucial in creating passageways that conduce and contribute in
boosting resilience and containing destructive, loss-generating aspects of the work
environment. Thus, within organisational situations, resource investment depends largely on
the collective resources available within that organisational ecosystem and both individuals’
and groups’ abilities to gain those resources. This links to the notion of resource caravans
within COR theory (Hobfoll, 2002). Therefore, in that sense, successful clusters may be able
to offer organisations a community of shared resources; imbue their departments, sections,
managers and employees with resources; and facilitate the internal transaction of resources to
meet the clusters’ mission. Thus, resources of value, as explained in the ‘valuable’ of the
VRIO framework of RBV (Barney and Wright, 1998), may be exchanged and within
successful high profile organisations of certain clusters, maybe able to enjoy the special
status of use of these resources. Cluster support, stability as well as safety are all the
dimensions of resource caravans creating, sustaining community level ecologies (the
‘rareness’ and ‘inimitability’ of the VRIO framework). These ecologies can be seen to be
creating passageways in which resources are supplied, protected, shared, fostered and pooled
(‘organisation’ of the VRIO framework). It is also important to emphasize the network
features that make cooperative links between individuals and firms a resilience enhancing
element. The crucial point is that groups of individual firms in a cluster have incentives to
work on joint innovation projects or sharing complementary knowledge and information to
create synergies for their mutual benefit. Ultimately, this active collaboration across many
firms in a cluster defines a competitive landscape which incentivizes all firms to operate at
their optimal. This in turn means that any negative shock to the cluster system would

undermine such a network system and the support and survival of firms in in the interest of
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every firm in the cluster. This is an additional element of resilience which may be present at a

lower level outside clusters.

Conservation of Resources, Crossover and Resilience

Crossover is defined as an interpersonal process that occurs when something experienced by
one entity affects an important aspect of another entity in the same social environment
(Westman, 2001). It represents a mechanism by which resources are transferred and
exchanged within organisational contexts. In that sense, crossover can be viewed as resource
caravans since these can be transferred at inter-individual, specifically dyads, team,
organisation as well as community levels. Though there is plethora of research on the topics
of ‘crossover of psychological stress and strains such as anxiety’ (see for example, Westman,
Etzion, & Horovitz, 2004), the topic of ‘burnout’ (e.g. Bakker & Schaufeli, 2000; Westman
& Etzion, 1995) and ‘work—family conflict’ (e.g. Hammer, Allen, & Grigsby, 1997;
Westman, Etzion, & Gattenio, 2008), there is scarcity within the literature on positive
resource crossover and its dynamic influence on resilience.

Thus, though there is an assertion within the COR theory that passageways surge
resilience, the crossover model does not validate a crossover of resilience intrinsically by
itself, in-fact it is the mechanisms that increase resilience. Comparable to COR, the crossover
model suggests that a conventional bundle of resources (resource caravans) augments
resilience within work-settings and work-culture and enriches organisations’ and clusters’
resilience via the crossover-of-resources process. Another important mechanism in the
crossover model is that of the notion of common stressor (Westman, 2001; 2013). The idea
behind this is that common stressors or contingencies in the shared environment increase
strain for everyone involved. In that sense, people or organisations in close exchange of
resources share or experience the same stressors from the environment e.g. economic
recession. The same is true for positive crossover i.e. the mechanism of positive events and
sharing of commonly held resources at organisational or community level may be

fundamental to the creation and sustaining of resilient clusters.

(Insert Figure 1 about here)

Figure 1 illustrates both the theoretical and methodological framework in examining
business cluster resilience. It shows our conceptual framework as the inner triangle. The three

interrelated aspects of the framework are the RBV which relates to COR in the sense that
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both the theoretical models refer to application of bundle of valuable tangible and intangible
resources to gain competitive advantage. RBV talks about resources from evaluation criteria
I.e. resources being rare, value creating, inimitable and non- substitutable, whereas, COR
focuses on resource loss and gain processes. In other words, COR, illustrates the process of
value-creation of the resources as mentioned by RBV.

The ‘caravan passageways’ and ‘crossover’ are the micro dimensions that highlight
the process of this competitive advantage at individual, firm and cluster level. Caravan
passageways are the tunnel through which resources travel from creating, aggregation to
sustainment of one another. And ‘crossover’ is the bridge that occurs when something
experienced by one entity has an equal and profound effect on another entity from the same
social environment. In that sense crossover can be viewed as resource generation process
much like caravan passageways (Halbesleben, Neveu, Paustian-Underdahl & Westman,
2014). The outer circle shows the thematic approach in incorporating three perspectives of
business clusters. The first one, is the human capital dimension, which includes the growth of
employment in cluster firms and the entrepreneurialism, measured as the share of young
firms in the cluster (i.e. 5 years or younger). The second perspective is the economic
dynamism dimension which includes the growth rates of turnover and the returns on total
assets of cluster firms. The third perspective is the financial viability dimension which
includes the liquidity ratio and solvency ratio of cluster firms. These three thematic
approaches highlight different and important characteristics of clusters which need to be

taken into account to capture and explain organisation/people resilience.

RESEARCH DESIGN

Our two research questions are examined through a dual methodological strategy.
Quantitatively we investigate and explore our first research question, which we complement
and triangulate qualitatively through in-depth interviews with key managers in similar
(representative) organisations/industries within the identified successful clusters. Thus, our
phase one quantitative analysis includes 80 clusters, half of which are known to have their
core activity in the high-tech manufacturing sector (HTM) and the other half are clusters in
the knowledge-intensive services activities (KISA) as defined by OECD-EUROSTAT.!

1 According to the OECD-Eurostat, the following three industries are defined as being HTM: aircraft and
spacecraft; pharmaceuticals; office machinery and computers; radio, television and communication equipment;
medical, precision, and optical instruments. KISA includes the following three industries: post and
telecommunications; ICT, computer and related activities; research and development.
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Many business clusters we have identified are located in the United States with nine business
clusters; Japan, Germany and Austria with six each; and France and Sweden with five each.
We also were able to include three of the leading emerging market countries (Brazil, China,
and India) which resulted in a broad set of countries to ensure the international comparability
of the business clusters in our analysis.

The identification and inclusion of business clusters followed three main criteria.
The first criterion was to ensure that each business cluster has been subject of focus in the
relevant literature to ensure reliable and detailed information led to the identification of
clusters and avoid regional production systems or large metropolitan areas which cannot be
seen as business clusters. As part of this first identification process, we complemented our
inclusion of clusters by contacting well known cluster scholars to identify and provide
information on such business clusters based on their own academic expertise.

The second criterion was to investigate whether the firm level database at our disposal
had sufficient coverage on firms for each business cluster that was identified from the
literature. This meant that we tested and verified that the overall number of firms was
reasonably close the literature as well as each firm reporting figures for the key variables
used in our analysis. Other important considerations were to ensure that each firm’s activity
is consistent with the dominant economic specialization that the literature identifies this
business cluster by.

The third criterion was to ensure that the geography of each cluster is mirrored closely
by our database to ensure that we only capture firms that belong to a business cluster
location.. This meant that in terms of location of each firm, we used the postcode for each
firm to allocate them to their particular municipality. Using the municipality as the unit of
analysis is common practice in the cluster literature which allows for the “core”
municipalities to be part of the identified cluster. This ensures statistical and economic
reliability, such that one captures most of the cluster firms for the statistical analysis as well
as ensuring that the majority of the economic activity of the cluster is included according to
the information from the existing literature and local government websites.

The research design of identifying 80 clusters from the mostly case-based cluster
literature is the most appropriate method to make sure that we truly identity high-technology
or knowledge intensive clusters. The literature was invaluable in pinpointing the geographical
areas in which these clusters exist. We used this information and merged it to the firm-level
data in order to collect quantitative measures that could be used to compare consistent

estimates across clusters, which has not been done before in the literature. In terms of the
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methodology, the annual accounts data we have allows us to measure annual growth
measures of six indicators. From the outset we wanted to keep these six indicators as close to
the literature as possible but also adopt a simple comparison of averages in order to uncover
certain trends and tell the story of resilience for clusters. We, thus, created four annual
growth rates. The first two annual change rates, 2005-2006 and 2006-2007 were used to
capture the pre-crisis period (i.e. 2005-7) and the 2007-2008 and 2008-2009 are used for the

recession period (i.e. 2008-9).

Phase one: Quantitative data

The firm-level data for each business cluster is drawn from ORBIS, a commercially available
database offered by Bureau van Dijk. This dataset has been used widely by a growing
number of researchers in the economics, management and strategy literatures. The database
relies mostly on national statistical agencies and other national administrative sources (for
more detail see Ribeiro, Menghinello and De Backer, 2010).

For the purposes of business cluster analysis, the use of ORBIS has two distinct
advantages. The first advantage is that the detailed and complete location (i.e. postal address)
of each firm is provided,. This allows for better geographical disaggregation than is possible
with individual national statistical datasets. The second advantage is that some variables,
such as solvency and liquidity are generally not available from national statistical databases.
It is this advantage of having access to important variables needed for such a cluster analysis

that we discuss next.

The identification of indicators

The analysis is based on a total of six indicators under the broader three dimensions of human
capital, economic dynamism, and financial viability, of which the importance and role of
human will be assessed (and is the main focus of our second research question). Each
indicator is given for each firms collected from the ORBIS database. At the cluster level, we
calculated each indicator as the average value for all cluster firms, which is a common
procedure to limit outlier and other biases from aggregating firm level data. The following

are the six indicators we have identified:

Human capital

e Entrepreneurialism: share of young cluster firms (i.e. 5 years or less)
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e Employment growth rate of cluster firms

Economic dynamism
e Turnover growth rate of cluster firms

e Profitability growth rate of returns on total assets of cluster firms

Financial viability
e Liquidity ratio: current assets / current liabilities of cluster firms

e Solvency ratio: shareholder funds / total assets of cluster firms

Phase two: Qualitative data
Based on our results from phase one above, in phase two, we further investigate the results
from our quantitative method qualitatively through a triangulated in-depth method of
interviews with key managers in similar (representative) organisations/industries within the
identified successful clusters. Table 1 portrays details of the representative organisations
within specific industries wherein we conducted our qualitative in-depth interviews with key
managers. We framed the following questions based on results and findings from our
quantitative data analysis above. These questions were more grounded in the psychology
literature.

e How did your company react/absorb to the external recession shocks?

e What factors facilitated or aided resilience to recession, explain/provide examples?

e How do you think your company/cluster responded to recession compared to other

clusters/companies?

e How were they resilient and how being part of the business clusters facilitated that?

(Insert Table 1 about here)

We analysed our qualitative data using content analysis as a means to determine the
themes or concepts within the interview data (Solomon, 1993; Weber, 1990). In doing so, we
aimed to analyse the presence and meanings of such themes and concepts, to make
meaningful inferences about the messages within the available interview data set. More
specifically, we looked for and analysed the data through ‘conceptual’ content analysis as
opposed to ‘relational’ content analysis. Conceptual content analysis was utilised as it helps

establish the existence and frequency of concepts represented by words or phrases within the
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text/data. In other words, the concept chosen for examination was the evidence of the role
and importance of human capital (people) in driving organisations to be more resilient than
others in business clusters during challenging times such as the recent global financial crises.
We looked for themes and terms that were both implicit as well as explicit. While explicit
terms are easy to identify, coding for implicit terms and deciding their level of implication
was complicated, but we based our analytical judgments systematically. We chose our coding
with respect to the eight category coding steps indicated by Carley (1990). These sequential
steps included deciding the level of analysis (we specifically looked for word, word sense,
phrase, sentence, themes that provided evidence of the role and importance of human capital
(people) in driving organisations to be more resilient); deciding how many concepts to code
for (we stuck with the pre-defined set of categories (our second research question) as it
allowed us to stay focused and examine the data for specific concepts; deciding whether to
code for existence or frequency of a concept (we coded for the existence of a concept i.e. the
importance of human capital (people) in driving organisations to be more resilient); deciding
on how we distinguish among concepts (we looked for word segments that fell into similar
categories); developing rules for coding our texts (we were consistent and coherent in our
codes, and followed a set translation rule); deciding what to do with "irrelevant™ information
(we ignored common English words like “the” and “and”); coding the texts (we coded our
data manually, for ease, and to avoid ‘interpretative’ error); and analysing our results (we
made sure we drew conclusions and generalisations where possible, for greater validity and

reliability).

FINDINGS
We first present our quantitative findings through the rankings of the clusters according to the
three dimensions identified by the literature as discussed above, after which we present our

qualitative findings.

Findings from quantitative data

Due to space constraints, we show the tables of rankings only for the first ten and last ten
clusters. For full details of results, please refer to the earlier work by Temouri (2012).
Tables 2 and 3 show the ranking for the human capital dimensions (with the

indicators of entrepreneurialism and employment growth). Table 4 and 5 show the ranking
for the economic dynamism dimension (with the indicators of turnover growth and

profitability growth). Tables 6 and 7 show the ranking for the financial viability dimension
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(with the indicators of liquidity growth and solvency growth). We now discuss the key

quantitative findings of each of the rankings after which we present our qualitative findings.
Please note that we have used t-tests to highlight the statistical significance between means
for the pre-recession and recession period. Differences in means are all significant at the 5%

level.

Human capital dimension

Entrepreneurialism

Overall, table 2 shows that the more resilient clusters tend to have a higher share of young
firms, which in this case are the ones that keep similar rates both in times of pre-recession as
well as the recession period. The correlation between entrepreneurialism across the two
periods is 0.85 in HTM clusters and 0.88 in KISA clusters. Thus, economic recessions seem
to be periods of creative destruction, allowing new and young entrants to increase the
competitive pressure on the leading and larger incumbent firms. Indeed, in the HTM sector,
the top three clusters show higher shares of young firms in the recession period compared
with the pre-recession period. The increase in younger firms in the recession period is also
the case for the top two KISA clusters who remain in their leading positions. However,
clusters such as Heidelberg in Germany fall significantly in the rankings due to lower rates of

young firms.

(Insert Table 2 about here)

Employment growth

Overall, the KISA clusters experienced a significant reduction in the average rate of
employment growth (from 24.4% to 14.3%), while HTM clusters have proven more resilient
to the recession (from 15.7% to 11.2%). Despite the steep fall, the average rates of
employment in KISA clusters outperform the ones in HTM clusters, pointing to the ability of
services to create more employment than manufacturing. However, this advantage of
generating more service jobs is weakened by a greater propensity to lose them during a
recession.

The employment growth experience of several clusters has been volatile between pre-
recession and recession period. In general, the negative impact on employment during the
recession is more pronounced for clusters which observed higher employment growth in the

pre-recession years. The reason for this development could be that new jobs were less
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protected by labour legislation or not well integrated in organisations compared to existing
jobs. Examples of HTM clusters that did well during the recession LISA (Austria), Saskatoon
(Canada) and Oslo (Norway) in the case of HTM. Examples of well performing KISA
clusters include the Brazilian Silicon Valley, the Beijing cluster (China) and the Linz cluster
(Austria). This highlights that several emerging economies are also among the most resilient

in terms of employment during the recession period.

(Insert Table 3 about here)

Economic dynamism dimension

Turnover growth

In line with the employment results, KISA clusters outperformed HTM in turnover growth in
both periods, albeit the differences are smaller as compared with the employment growth
changes. We find a positive correlation between turnover growth and the share of young
firms, which suggests that turnover growth has resulted in job creation for many clusters,
particularly for KISA clusters pre-recession and to the same extent for KISA and HTM in the
recession period.

We find that turnover growth is more volatile in both periods as well as being affected
sooner by the negative impact of the recession as compared with employment. Despite
significant slowdowns, the majority of the business clusters did not experience negative
growth rates in turnover during the recession, which adds another dimension to the evidence
of the relative resilience of clusters. Among KISA clusters the fluctuations are less radical
than for HTM but still significant.

(Insert Table 4 about here)

Profitability growth

We know that negative profitability rates are much more common during a recession as
compared to other indicators. Thus, our measure of profitability (returns on total assets), is
expected to show yet another dimension of cluster experience over time which is different
from the performance observed in terms of turnover growth figures. Changes across the two

periods are more significant, unlike in the case of entrepreneurialism. This seems to indicate
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that most business clusters struggle to allocate and manage assets to their optimal use during

the recession in order to maximize profitability.

(Insert Table 5 about here)

Financial Viability Dimension

Liquidity ratio

The HTM business clusters show a larger negative impact of the recession when it comes to
average growth rate in liquidity which fell from 0.42% to 0.36%, whereas the liquidity rate
for KISA are much steadier at 0.53% and 0.51%, respectively. This means that KISA clusters
seem to be more liquid than HTM clusters, which is a finding that is also observed for our

next indicator, which is solvency.

(Insert Table 6 about here)

Solvency ratio
KISA clusters show a higher solvency ratio in both periods compared with the figures for

HTM, but the negative impact from the recession is more pronounced in KISA clusters.

This means that despite the larger impact of the recession on solvency, KISA clusters are still
more solvent than HTM clusters. This is evident for 16 and 15 HTM clusters showing
negative solvency ratios in the two periods, respectively, whereas only 6 and 10 KISA are in
the position on negative solvency ratios. Overall, there is also a weak association between

liquidity growth and the solvency ratio across both sectors and both periods.

(Insert Table 7 about here)

Findings from qualitative data

Utilising conceptual content analysis we established the existence and frequency of concepts
represented by words or phrases within the text/data. Our combined qualitative findings for
the three dimensions provided further evidence by reiterating the importance of human

capital (people) in driving organisations to be more resilient than others in business clusters
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during challenging times such as the recent global financial crises, as all 14 interviewees’,

across all the six sectors, confirmed this (see figure 2 that depicts this).

(Insert Figure 2 about here)

Figure 2 shows the various qualitative responses of the interviewees across the different
industries operating in business clusters. The pharmaceutical sector respondent’s mainly
noted the following key aspects in their organisations in achieving resilience: qualities of
being ambidextrous, the ability to multi-task and encouraging cognitive diversity within their
employees and recognising and encouraging tenacity. Respondents from The ICT sector
identified risk-taking culture, encouraging personal and group traits of resilience and
investing in client base as imperative. At the same time, the computer and related activity
sector identified learning and knowledge from previous experiences of dealing with
adversity, the involvement of all levels of management and staff and being adaptive as the
key concept of overcoming adversity by being resilient. Respondents from the medical,
precision and optical instrument sector identified how value creation, concentration on short
and long term challenges, encouraging integration for collaborative solution and
encouragement of networking and its strength in social capital as key ingredient for being
resilient. The aircraft and space craft sector identified capturing the experience of stress and
depression in challenging times, recognizing accomplishment when overcoming adversity by
being resilient and encouragement in innovation in times of adversity, as key concepts of
being resilient. Respondents from the post and telecoms sector talked about being visionary
to anticipate challenges, awareness of vulnerability, encouraging self-regulation to overcome
disruption and being both adoptive and adaptive as the important areas to develop resilience.
Last, but not the least, the R&D sector identified how they invested in leadership that also
included all levels of their workforce, awareness of their situation and vulnerability and self-
regulation to prevent disruption as the key to overcoming adversity by being resilient.

In summary, factors within the human capital dimension, i.e. entrepreneurialism and
employment growth were strong indicators of overcoming challenges and being resilient. As
is evident from above, across the sectors, there were several examples of how these
representative firms portrayed resilient behaviour during the financial crises because of their
deep rooted entrepreneurial culture, which also translated to employment growth. The
following table 8 shows the overall evidence (Prevalence of Resilience) across the sectors

and dimensions.
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(Insert Table 8 about here)

DISCUSSION AND CONCLUSION

This paper attempts to measure the performance of business clusters from a quantitative and
qualitative perspective. It is intended to fill a gap in the literature on business clusters, which
is wide but largely qualitative and case study based. Our analysis shows various rankings of
clusters according to detailed information about their human capital, economic dynamism
and financial viability across the pre-recession and recession period.

The interpretation of our combined findings suggest that both indicators for the
human capital dimension (i.e. entrepreneurship and employment growth) portray the more
resilient clusters as compared with the less resilient clusters. Thus, the higher ranked clusters
offer an environment which is conducive to weathering the recession through the continued
establishment of dynamic capabilities (Teece, 1997) as represented by the knowledge based
view of the firm. In doing so, it creates competitive advantage by allowing an atmosphere of
entrepreneurship and employment growth as core capabilities. Our findings also confirm that
human capital is an extremely important dimension to overcome surprising, uncertain, often
adverse, and usually unstable situations and become resilient over time. Further, over a
period of a time such firms with entrepreneurial capabilities of its people will create for the
organisation a competitively advantageous position by being valuable, rare, inimitable and
organizing in a unique manner (Barney and Wright, 1998; Hervas-Oliver & Albors-Garrigos,
2007).

The interpretation of our findings for the two indicators under the second dimension
(i.e. economic dynamics) is as follows. With regards to turnover growth, four important and
extremely relevant aspects are highlighted by our results. The first aspect is that the minority
of clusters has experienced a negative turnover growth impact during the recession. The
second aspect is that turnover growth is highly correlated with entrepreneurialism. The third
aspect is that turnover growth has resulted in job creation in many clusters (i.e. employment
growth). The fourth aspect is that in times prior to the recession, a 1% increase in turnover in
clusters is generating a bigger proportion of jobs. However, in the recession period, a 1%
increase in turnover is matched by a 1% increase in extra jobs for both HTM and KISA
clusters. This means that firms in clusters who are able to continue generation turnover
growth can be considered resilient which feeds through to employment growth of similar

magnitude. Overall, this illustrates relative prevalence of cluster resilience to the economic
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recession. In relation to the theoretical framework, our findings clearly suggest that the
importance of people (i.e. human capital) within resilient organisations leads to positive
economic dynamism which is then fed back into forming and developing a stronger human
capital base that derives sustained competitive advantage in cluster network. This strongly
suggests the prevalence of the resource based view (e.g. Hervas-Oliver & Albors-Garrigos,
2007), albeit through human capital. However, there is a caveat to this aspect. The second
indicator (i.e. profitability growth) shows us a much stronger negative impact of the recession
on firms in clusters, thereby showing a reduced level of resilience as is evident from large
movement in the ranking. This could be interpreted as most clusters not being able to sustain
their competitive advantages through the VRIO lens.

The general interpretation of our findings for the last two indicators under the third
dimension (i.e. financial viability) complement what we have found for the Economic
dynamism and human capital dimensions, whereby the role and importance of human capital
is paramount. We show that firms in KISA clusters seem to be more liquid than HTM cluster
firms. This finding is similar for the solvency indicator. This highlights the differing levels of
financial health with which firms in clusters to sustain their resilience, through its human
capital. This potentially higher resilience is naturally linked to the human capital dimension
through the fewer losses on the growth of turnover and profitability aspects. In summary, we
find organisational resilience involves developing resilient capabilities such as those
identified above (e.g. Kossek & Perringino, 2016). These findings are consistent with the
extant literature from psychology and management on harnessing resilience through its
people in the face of growing business threats (Lengnick-Hall, Beck & Lengnick-Hall, 2011,
Carmeli & Markman, 2011; Linnenluecke, 2015).

The key results of our analysis for the pre-recession period is that clusters from
advanced countries (e.g. Germany, US and Sweden) seem to have perform better compared
to less developed countries. However, in the recession period the better—performing clusters
come from wider mix of countries, including for example Portugal and Ireland. Apart from
entrepreneurialism and to some extent liquidity, the performance of clusters is quite volatile
across the two periods, especially when viewed through the other indicators. This has
different possible explanations, the most likely being that better performing clusters in times
of economic expansion have different characteristics, dominated by greater quality of human
capital, as suggested by our findings above, from those that weather more successfully
periods of economic slowdown. This means resilient organisations, through their superior

human capital overcame the financial crises as a major challenge.
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KISA clusters outperform those in HTM in terms of growth in employment and
turnover. KISA clusters, though, appear to suffer the most due to the impact of the recession,
enduring a stronger difference in growth rates across the two periods. Another important
findings that is based on high correlations is that a high share of young firms boosts cluster
turnover which in turn results in increased job creation, particularly in an economic boom,
turnover growth also results in employment growth in clusters. This is testimony for the role
and importance of human capital (resilience) in countering challenging times and situations.

Theoretically, we utilised the COR theory, and argue that even when external
contingencies such as the GFC are not occurring, people within organisations are motivated
and directed to lead their resources to obtain, retain and protect their resource-reservoirs.
More specifically, we can interpret our overall results through the three core principles of
COR. First, our findings clearly show that resource loss is disproportionately hurting
organisations facing adversity such as the GFC as compared with a resource gain. Second, as
can be seen from our first and second dimension, organisations must invest resources in order
to protect against resource loss or to recover or gain resources. Our findings also suggest that
greater resilient clusters are less vulnerable than clusters which were open to adversity along
one or more dimensions of our framework, with the human capital dimension (people) being
the dominant dimension overall. Third, our findings clearly suggest that resource gain
increased when resource loss is high or chronic in the case of higher resilient clusters as
resource loss asserted a key role for resource gain.

In conclusion, we offer a plausible theoretical explanation as follows. Our findings
suggest through the lens of RBV that resources from an evaluation criteria (VRIO) and COR
from a process of value creation of resources are complementary to each other. This is
facilitated by the core concepts of caravan passageways and crossovers as the micro
dimensions that through our findings highlight the process of sustained competitive
advantage at individual, firm and cluster level. As depicted in our theoretical model, caravan
passageways were the tunnel through which the resources travelled via process creating,
aggregating and sustaining one another. Whereas, crossovers were the bridge via which the
resources overcame adversity and became resilient.

We argue that our findings are generalizable to other clusters, outside of our chosen
clusters, as well as non-cluster regions of a country. The reason for this is that the notion of
resilience in clusters is certainly of utmost importance due to the fast-paced and harsh

competition that organisations compete and collaborate with each other. The same lessons
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surrounding investments in human capital, economic dynamism and financial viability are
valid in non-cluster regions and other less-technology/knowledge industries.

The managerial implications of our study are that beyond the firm/cluster dimension
of our analysis, we can only offer general trends of human capital investment in terms of
crisis, such as the global financial crisis. The uncovering of human capital as the leading
indicator for organisations can help managers focus their efforts in driving and developing
resilience as opposed to the dimensions of economic dynamism and financial viability. This
fact which has not been shown for business clusters is relevant for company executives in

their quest to enhance employee resilience in their respective organisations.
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Table 1: List of Respondents

Sector/Trends Number of interviews
(codes in brackets below)
High-tech Aircraft and 2
manufacturing | spacecraft (AS)
Pharmaceuticals 3
(P)
Medical, precision, 2
and optical
instruments
(MPOI)
Knowledge- Post and 2
intensive telecommunication
services s (PT)
ICT, computer and 3
related activities
(ICT)
Research and 2
development (RD)
Total 14

Table 2 Ranking of business clusters by proportion of young firms (aged below 5 years)

Pre-recession Recession Pre-recession Recession
% % % %
Name of cluster Country | Rank young Rank young Name of cluster Country Rank | young Rank | young
firms firms firms firms
Tartu Estonia 1 27.3 2 34.1 Pervasive Computing Cluster Denmark 1 31.3 1 411




Mechatronics Cluster Denmark 2 27.3 4 27.3 Atlantic Technology Corridor Ireland 2 30 2 40.3
Instrumentation Trondheim Norway 3 26.7 8 21.6 Information processing cluster Spain 3 30 12 24.1
Heidelberg Germany 4 26.4 19 18.6 Bari ICT Cluster Italy 4 29.1 8 28.2
Oxfordshire bioscience cluster UK 5 26.4 3 30 Beijing China 5 27.6 24 19.2
Optical Tech Cluster Germany 6 24.7 11 20.8 Oxfordshire R&D Cluster UK 6 27.2 4 31.3
Cambridge Fen UK 7 23.3 5 26.1 ICT Cluster Dublin Ireland 7 26.9 3 34.9
Life Science cluster (LISA) Austria 8 22.3 14 19.8 Twente ICT cluster Netherlands 8 23.6 10 26.7
Telecommunications in North
Madison research district USA 9 20.6 7 24.6 Jutland Denmark 9 23 5 304
Toulouse aerospace cluster France 10 19.1 30 13.1 Daedoek Science Town Korea 10 22.2 19 20.4
Gothenburg Bio cluster Sweden 31 12.9 24 15.8 Ottawa ICT cluster Canada 31 9.9 34 7.7
Montreal Biotech cluster Canada 32 11.7 34 79 Cornell research district USA 32 9.2 31 115
Micro- and Nanotechnology Horten Norway 33 9.1 36 45 Yokosuka Research Park Japan 33 7.7 32 9.6
Toyama Medical-Bio Cluster Japan 34 7.7 37 3.8 Macquarie Park, Sydney Australia 34 6.4 35 6.4
Fiberoptic Valley Sweden 35 7.3 33 8.9 Health care/Medical research USA 35 5.3 33 8.8
Leuven Belgium 36 6.8 23 15.9 Sao Paulo Brazil 36 3.6 37 2.8
Ishikawa High-tech Sensing Cluster Japan 37 6.3 35 55 Silicon Valley of Mexico Mexico 37 25 38 25
Saskatoon (Ag Biotech) Canada 38 5.5 39 2.2 Bangalore India 38 2.1 36 3.6
Beijing China 39 5.1 38 2.4 Brazilian Silicon Valley Brazil 39 0.4 39 0.3
Sao Paulo Brazil 40 1.6 40 1.6 Silicon Wadi Israel 40 0 40 0
Source: Authors elaboration based on ORBIS database available from Bureau van Dijk.
Table 3 Ranking of business clusters by employment growth
Pre-recession Recession Pre-recession Recession
Name of cluster Country | Rank Gr(c))/\(:vth Rank Gr(c))/\(:vth Name of cluster Country Rank Gr(c))/\(;vth Rank Gr(c))/\(;vth

Oslo Cancer Cluster Norway 1 71.3 3 35.6 Cornell research district USA 1 83.3 19 15.6
Madison research district USA 2 62.5 15 10.5 Health care/Medical research USA 2 70.1 21 14.1
Leuven Belgium 3 46.9 22 8.6 Silicon Valley USA 3 59.3 18 15.8
Boston (Route 128) USA 4 46.1 9 14 Louvain Technology Corridor Belgium 4 56.6 7 29.3




Life Science cluster (LISA) Austria 5 40 48.2 Oslo Norway 5 55.6 11 21.6
Saskatoon (Ag Biotech) Canada 6 31.7 2 38.3 Pervasive Computing Cluster Denmark 6 51.8 314
Grenoble France 7 26.4 35 2.3 Linz Austria 7 45.9 414
Human technology Styria Austria 8 25.6 5 20.1 Oulu Finland 8 36.9 17 16.1

Silicon Wadi (Jerusalem, Haifa,
Mechatronics Cluster Denmark 9 22.9 11 12.8 Tel Aviv) Israel 9 35.9 39 -19.2

Modelling and Simulation
Minnesota Medical Devices USA 10 22.1 14 114 cluster USA 10 34.7 15 16.9
Gottingen Germany 31 1.87 34 2.85 ICT Cluster Dublin Ireland 31 7.1 25 7
Medical Valley Nuremberg Germany 32 1.5 29 6.3 ICnI;JoSrtrirationstechnoIogien Tirol | Austria 32 4.2 26 6.4
Heidelberg Germany 33 1.1 39 -3.9 GIS Cluster Austria 33 4.1 32 1.6
Beijing China 34 0.02 37 0.28 Yokosuka Research Park Japan 34 35 38 -2.3
Tsukuba Japan 35 0 4 23.6 Brazilian Silicon Valley Brazil 35 2.7 1 44.6
Med-Tech cluster Ireland 36 -1.7 16.1 Tsukuba Science City Japan 36 1.8 35 -0.1
Fiberoptic Valley Sweden 37 -1.8 15.9 Dommell Valley Eindhoven Netherlands 37 1.2 37 -1.5
Tucson cluster USA 38 -20.8 26 7.4 Atlantic Technology Corridor Ireland 38 0 36 -1.2

Telecommunications in North
Micro- and Nanotechnology Horten Norway -- -- Jutland Denmark -- 16 16.9
Coimbra-Cantanhede’s Biotech Portugal -- 12 12.7 Bangalore India -- --
Source: Authors elaboration based on ORBIS database available from Bureau van Dijk. Note: -- means that data for the period was not available

Table 4 Ranking of business clusters by turnover growth
Pre-recession Recession Pre-recession Recession
Name of cluster Country | Rank Gr(c))/\(:vth Rank Gr(c))/\(:vth Name of cluster Country Rank Gr(c))/\(;vth Rank Gr(c))/\(;vth

Boston (Route 128) USA 1 108.2 5 26.7 Cornell research district USA 1 94.3 18 15.5
Madison research district USA 2 93.2 17 15.7 Beijing China 2 89.9 3 424
Tartu Estonia 3 735 7 25.6 Pervasive Computing Cluster Denmark 3 87.8 21 13
Oslo Cancer Cluster Norway 4 715 16 16.7 Oulu Finland 4 84.2 2 45.4
Oxfordshire bioscience cluster UK 5 70.3 18 13.6 Silicon Valley USA 5 82.8 25 9




Uppsala BIO Sweden 6 69.6 26 9.4 Amsterdam Alley Netherlands 6 82.3 24 11.9
Heidelberg Germany 7 67 28 6.2 Espoo Finland 7 79.4 15 21.2
Mechatronics Cluster Denmark 8 62 1 67 Kista Sweden 8 76.1 16 20.6
Life Science cluster (LISA) Austria 9 61.4 33 -4 Lisbon ICT cluster Portugal 9 74.7 4 41.3
Optical Tech Cluster Germany 10 56.1 34 -5.1 Dommell Valley Eindhoven Netherlands 10 74.5 40 -18.3
Medical Valley Nuremberg Germany 31 33.9 37 -10.2 Austin ITC cluster USA 31 26.7 7 32
Bio-pharma cluster Ireland 32 33.6 10 23.3 Tsukuba Science City Japan 32 25.4 30 4.3
Saskatoon (Ag Biotech) Canada 33 30.9 36 -9.1 Waterloo ICT cluster Canada 33 21.7 19 155
Cluster Life Sciences Innsbruck Austria 34 28.1 22 12.6 Atlantic Technology Corridor Ireland 34 18.6 13 26.1
Tucson cluster USA 35 27.3 24.3 Silicon Valley of Mexico Mexico 35 18.3 1 62.8
Minnesota Medical Devices USA 36 25.2 29.4 Ottawa ICT cluster Canada 36 16.3 32 1.5
Montreal Biotech cluster Canada 37 19.6 27 8.7 Silicon Glen UK 37 9.9 39 -12.9
Ishikawa High-tech Sensing Cluster Japan 38 18.7 25 10 Silicon Wadi Israel 38 -20.2 10 28.4
Toyama Medical-Bio Cluster Japan 39 11.2 15 17.6 Yokosuka Research Park Japan 39 -30.8 22 12.9
Telecommunications in North
Fiberoptic Valley Sweden 40 11.2 40 -23 Jutland Denmark -- 9 29.2
Source: Authors elaboration based on ORBIS database available from Bureau van Dijk. Note: -- means that data for the period was not available
Table 5 Ranking of business clusters by profitability growth
Pre-recession Recession Pre-recession Recession
Name of cluster Country | Rank Gr(c))/\(/)vth Rank Gr(c))/\(/)vth Name of cluster Country Rank Gr(c))/\jvth Rank Gr(c))/\jvth
Human Technology Styria Austria 1 6.81 29 -0.89 Cap Digital Cluster France 1 2.6 24 -0.72
Uppsala BIO Sweden 2 1.93 2 0.85 Health care/Medical research USA 2 2.08 --
Fiberoptic Valley Sweden 3 1.35 21 -0.45 Silicon Valley of Germany Germany 3 1.38 0.27
Sao Paulo Brazil 4 1.12 1 1.56 Tsukuba Science City Japan 4 1.29 9 -0.02
Modelling and Simulation

Minnesota Medical Devices USA 5 0.87 4 0.7 cluster USA 5 0.84 --
Microlectronics cluster Germany 6 0.84 18 -0.34 Kista Sweden 0.81 18 -0.61
Boston (Route 128) USA 0.79 3 0.79 Silicon Valley of Mexico Mexico 0.39 5 0.6




Heidelberg Germany 8 0.75 8 0.06 Dommell Valley Eindhoven Netherlands 0.31 28 -1.27
Leuven Belgium 0.54 34 -1.81 Beijing China 0.3 13 -0.24
Toyama Medical-Bio Cluster Japan 10 0.35 7 0.1 Macquarie Park, Sydney Australia 10 0.22 7 0.09
Med-Tech cluster Ireland 31 -0.65 30 -0.93 Bangalore India 31 -1.77 29 -1.32
Telecommunications in North
Lisbon-Oeiras Bio-pharma cluster Portugal 32 -0.87 19 -0.39 Jutland Denmark 32 -2.21 20 -0.64
Oslo Cancer Cluster Norway 33 -0.91 20 -0.45 Bari ICT Cluster Italy 33 -4.84 1 4.42
Cambridge Fen UK 34 -1.04 25 -0.69 Twente ICT cluster Netherlands 34 -12.6 30 -1.8
Optical Tech Cluster Germany 35 -1.57 27 -0.79 Cornell research district USA -- --
Coimbra-Cantanhede’s Biotech
cluster Portugal 36 -1.91 6 0.25 Silicon Valley USA -- --
Tartu Estonia 37 -4.12 33 -1.13 Linz Austria -- --
Cluster Life Sciences Innsbruck Austria -- -- Ottawa ICT cluster Canada -- --
Cluster

Saskatoon (Ag Biotech) Canada -- -- Informationstechnologien Tirol | Austria -- --
Madison research district USA -- -- GIS Cluster Austria -- --
Source: Authors elaboration based on ORBIS database available from Bureau van Dijk. Note: -- means that data for the period was not available

Table 6 Ranking of business clusters by liquidity ratio

Pre-recession Recession Pre-recession Recession

Name of cluster Country | Rank Gr(:)/\(/)vth Rank Gr(:)/\(/)vth Name of cluster Country | Rank Gr(:)/\(/)vth Rank Gr(:)/\(/)vth

Instrumentation Trondheim Norway 1 3.21 27 0.16 Twente ICT cluster Netherlands 1 2.38 1 6.61
Tartu Estonia 2 1.06 1 1.59 Linz Austria 2 1.8 25 0.22
Human technology Styria Austria 3 1.05 2 1.05 Atlantic Technology Corridor Ireland 3 1.37 16 0.39
Life Science cluster (LISA) Austria 4 0.99 13 0.41 Austin ITC cluster USA 4 1.3 23 0.26
Optical Tech Cluster Germany 5 0.85 24 0.2 GIS Cluster Austria 5 0.99 20 0.34
Tucson cluster USA 6 0.74 16 0.34 Daedoek Science Town Korea 6 0.78 3 0.92
Microlectronics cluster Germany 7 0.74 0.94 Macquarie Park, Sydney Australia 7 0.77 32 0.02
Med-Tech cluster Ireland 8 0.7 0.52 Tsukuba Science City Japan 8 0.69 22 0.29
Bio-pharma cluster Ireland 9 0.69 0.5 Silicon Valley of Germany Germany 9 0.68 12 0.43
Lisbon-Oeiras Bio-pharma cluster Portugal 10 0.59 6 0.6 Icillgosrt;rationstechnoIogien Tirol | Austria 10 0.65 14 0.41




Grenoble France 31 0.06 34 0.06 Beijing China 31 0.1 28 0.12
Toulouse aerospace cluster France 32 0.03 23 0.22 Brazilian Silicon Valley Brazil 32 0.08 36 -0.28
Lyon biotech cluster France 33 -0.02 31 0.1 Kansai Science City Japan 33 0.02 30 0.03
Toyama Medical-Bio Cluster Japan 34 -0.02 36 -0.01 Silicon Wadi Israel 34 -0.09 35 -0.21
Ishikawa High-tech Sensing Cluster Japan 35 -0.06 33 0.07 Pervasive Computing Cluster Denmark 35 -0.31 9 0.54

Telecommunications in North
Micro- and Nanotechnology Horten Norway 36 -0.07 28 0.16 Jutland Denmark -- 33 -0.07
Montreal Biotech cluster Canada 37 -0.27 11 0.45 Cornell research district USA -- --
Mechatronics Cluster Denmark 38 -0.3 18 0.3 Silicon Valley USA -- --

Modelling and Simulation
Saskatoon (Ag Biotech) Canada -- -- cluster USA -- --
Madison research district USA -- -- Ottawa ICT cluster Canada -- --
Source: Authors elaboration based on ORBIS database available from Bureau van Dijk. Note: -- means that data for the period was not available

Table 7 Ranking of business clusters by solvency ratio
Pre-recession Recession Pre-recession Recession
Name of cluster Country | Rank Gr(c))/\(/)vth Rank Gr(c))/\(/)vth Name of cluster Country Rank Gr(c))/\jvth Rank Gr(c))/\jvth

Cluster Life Sciences Innsbruck Austria 1 1.37 13 0.1 Macquarie Park, Sydney Australia 1 3.25 14 0.1
Med-Tech cluster Ireland 2 0.31 0.13 GIS Cluster Austria 2 1.26 15 0.1
Bio-pharma cluster Ireland 3 0.3 0.19 Tsukuba Science City Japan 3 1.03 3 0.54
Gottingen Germany 4 0.21 29 -0.02 Information processing cluster Spain 4 0.49 10 0.31
Medicon Valley Sweden 5 0.16 16 0.08 ICT Cluster Dublin Ireland 5 0.42 9 0.33
Gothenburg Bio cluster Sweden 6 0.15 12 0.11 Cluster Austria 6 0.4 20 0.02

Informationstechnologien Tirol
Toyama Medical-Bio Cluster Japan 0.15 26 -0.01 Atlantic Technology Corridor Ireland 0.37 35 -0.2
Optical Tech Cluster Germany 8 0.13 35 -0.14 Twente ICT cluster Netherlands 0.34 23 0.01
Fiberoptic Valley Sweden 0.12 17 0.06 Kista Sweden 0.27 7 0.37
Ishikawa High-tech Sensing Cluster Japan 10 0.12 27 -0.01 Yokosuka Research Park Japan 10 0.2 25 0
Lyon biotech cluster France 31 -0.11 0.18 Silicon Wadi Israel 31 -0.02 36 -1.57
Medical Valley Nuremberg Germany 32 -0.12 0.29 Silicon Valley of Mexico Mexico 32 -0.06 2 0.72




Micro- and Nanotechnology Horten Norway 33 -0.13 10 0.11 Beijing China 33 -0.06 29 -0.02
Oxfordshire bioscience cluster UK 34 -0.16 36 -0.26 Silicon Valley of Germany Germany 34 -0.07 18 0.03
Mechatronics Cluster Denmark 35 -0.16 37 -0.52 Oulu Finland 35 -0.11 34 -0.13
Montreal Biotech cluster Canada 35 -0.26 11 0.11 Pervasive Computing Cluster Denmark 36 -1.92 8 0.34
Boston (Route 128) USA 36 -0.49 38 -0.61 Cornell research district USA
Biotech cluster Portugal 37 -0.62 19 0.05 Silicon Valley USA
Lisbon-Oeiras Bio-pharma cluster Portugal 38 -1.05 28 -0.01 Modelling and Simulation USA
Saskatoon (Ag Biotech) Canada -- -- 85[25?/; ICT cluster Canada
Source: Authors elaboration based on ORBIS database available from Bureau van Dijk. Note: -- means that data for the period was not available
Table 8: Evidence (Prevalence of Resilience)
Evidence (Prevalence of
Resilience)
Sector/Trends Human | Economic | Financial
capital | dynamism | viability
High-tech Aircraft and spacecraft | Yes
manufacturing Pharmaceuticals Yes Yes Yes
Medical, precision, Yes Yes Yes
and optical instruments
Knowledge- Post and Yes
intensive services | telecommunications
ICT, computer and Yes Yes Yes
related activities
Research and Yes Yes
development







