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1. Introduction

Regional clusters constitute an indispensable part of today’s economies. For example, just
within the European Union (EU) regional clusters employ nearly 40% of the European workforce
and account for 55% of European wages. The co-location of similar firms in regional clusters is
therefore an economic phenomenon that can be observed all over the world (Brown et al., 2007;
European Union, 2016; Festing et al., 2012; Nathan and Overman, 2013). Consequently,
clusters and their multi-dimensional impacts have become a core topic in a variety of scientific
disciplines (Grashof, 2020; Sedita et al., 2012; Vicente, 2014). Encouraged by lighthouse
examples, such as Silicon Valley, also policy makers discovered the cluster concept.
Nowadays, cluster policies have become a standard approach for national and regional
authorities to improve economic performance (Brenner and Schlump, 2011; Ebbekink and
Lagendijk, 2013; Lehmann and Menter, 2018). Since 2005 the German government has
launched, for example, several funding programs with a total volume of 1,391 billion € to foster

excellent clusters in Germany (EFI, 2015).

Despite the widespread application and the relatively high financial support allocated to cluster
policies, the effectiveness of these policies is still rather questionable (Brenner and Schlump,
2011; Lehmann and Menter, 2018; Vicente, 2014). In his meta-survey of more than 750 clusters
Van der Linde (2003) constitutes in this context for example that there is little evidence for a
positive effect of cluster policy, instead the measures of cluster policy are much more important
determinants in uncompetitive clusters. One reason for the rather unsatisfactory role of policy
refers to the missing focus on concrete problems (Brakman and van Marrewijk, 2013; Nathan
and Overman, 2013). Nowadays nearly all cluster policies, such as the Pbles de compétitivité
initiative in France'!, focus for instance on fostering research and development (R&D)
collaborations and networks development, which can be of course a crucial way of improving
the innovativeness within clusters (Uyarra and Ramlogan, 2012; Vicente, 2014; Zenker et al.,
2019), but often this is not the main problem policy should have had addressed. Instead of just
increasing the number of R&D linkages, it may be more effective to address the partner
selection in order to connect the right partners with each other. As such, in general the so-far
applied cluster policy is therefore rather marked by trial-and-error as well as incremental change
than by comprehensively understanding what kind of problem needs actually to be solved. The
specific context, concerning for example differences on the firm- and/or cluster-level, has for
instance not been successfully implemented up to now. However, by ignoring these
particularities, policies run the risk of simply copying already successful strategies (Brenner and

Schlump, 2011; Ebbekink and Lagendijk, 2013). Furthermore, without analysing and

" For a good overview see for instance Fontagné et al. (2013) as well as Barmeyer and Kriith (2012).
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understanding the concrete problems within clusters, the outcome of these policy measures will
remain to be unpredictable. Since there may exist several problems at the same time, the limited
focus on just one prominent problem (e.g. market failures) is likely to lead to unintended side
effects due to potential interdependencies between the different problems Ketels, 2009; Nathan
and Overman, 2013; Wolfe and Gertler, 2004). Recently, in the context of innovation systems it
has therefore been highlighted that the comprehensive assessment of the concrete problems
and their activity-related causes constitutes the basis for an adequate innovation policy (Borras
and Edquist, 2013). However, it still remains rather unclear, especially in the context of firms,
what specific problems exist within clusters and how policy can effectively address them (Auer
and Tédtling, 2017; Wolman and Hincapie, 2015). Consequently, the aim of this paper is to
contribute to closing this research gap by answering the following research question: How can

policy effectively promote the performance of firms in clusters?

In order to answer this research question, the rich literature about potential failures in innovation
systems is thus applied to the firm-level, which is likely influenced by the setting of the
corresponding innovation system (Borras and Edquist, 2013). Based on an extensive
systematic literature review of the potential failures in innovation systems and own empirical
results about moderating variables explaining firm performance differentials within clusters, a
targeted (problem-oriented) policy framework is developed. This framework comprises several
context-specific problems and the corresponding targeted measures that policy can use in order
to purposefully address the problems within clusters and thereby promoting the overall

performance.

This study does therefore not only contribute to the current scientific discussion about policies
in the cluster context, but also provides a pragmatic value in terms of bringing forth specific
adaptive policies for clusters rather than one-size-fits-all cluster policies (Burfitt and MacNeill,
2008; Taédtling and Trippl, 2005; Wolfe and Gertler, 2004). Contrary to other policy-oriented
papers (e.g. Benner, 2012), the here suggested policy framework has its roots thereby on a
comprehensive empirical basis instead of only relying on theoretical elaborations. Thus, it
contributes to a more sophisticated understanding of the design of policies for clusters that can
effectively foster firm performance in clusters. This seems to be of particular relevance in light
of the current austerity in most European countries demanding a higher efficiency in public
funding (Kitson et al., 2011; Vicente, 2014).

The remainder of this paper is organized as follows: The second section encompasses a status-
quo-analysis of the different understandings of policies in the cluster context, highlighting the

general rationales of policy interventions. In the third section, the influence of moderating
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variables from different levels of analysis on firm performance in clusters is discussed based on
own empirical results as well as on empirical results from the literature. The fourth section
integrates the findings from the previous two sections into a policy framework. The paper will
end with some concluding remarks, concerning the role of the state in fostering firm

performance in clusters as well as promising areas for future research.

2. From cluster policy to policies for clusters — A status-quo-analysis

Even though cluster policies comprise a relatively broad tool-box of different measures (e.g.
Andersson et al.,, 2004; Uyarra and Ramlogan, 2012), in accordance with the European
Commission they can be defined as: “(...) a wider set of specific government policy interventions
aiming at strengthening existing clusters or facilitating the emergence of new ones.” (European
Commission, 2008, p. 31). As highlighted by Brenner and Muhlig (2013) it is crucial to
distinguish between these two general aims, as the corresponding mechanisms that cause the
emergence and the efficiency of regional clusters can be quite different. While the former refers
to the prerequisites, triggering-events and self-augmenting processes (e.g. Brenner and Muhlig,
2013), this paper focuses explicitly on the aim of strengthening existing clusters. In this context,
various target-levels, ranging from direct firm support to framework policies, are conceivable.
Consequently, this paper takes a different view about cluster policy than Porter (2000), who
argues that cluster policy is an independent policy approach that should replace traditional firm-
and industry-oriented policies. Typically, policies to promote clusters are, however, indeed
based on the same rationales than standard industrial and innovation policy (Uyarra and
Ramlogan, 2012), so that cluster policies are in this paper viewed as policies for clusters,

meaning that they are designed for the specific needs within clusters.

One of the main reasons for policy interventions, also in the context of clusters, refer to market
failures (Andersson et al., 2004). The core idea of the market failures rationale goes back to
Nelson (1959) and Arrow (1962), who state that investments in the creation of knowledge, being
viewed as the most important source of innovation, are below the socially desired level due to
market imperfections, such as uncertainty and information asymmetries, lack of appropriability
and indivisibilities (Beck et al., 2014; Martin and Scott, 2000). In clusters, especially the
existence of externalities as well as spillovers, can be potential forces behind a reduction of
market efficiency (Konstantynova and Wilson, 2014; Uyarra and Ramlogan, 2012). The benefits
of generating knowledge will not only be exploited by the knowledge generator, but also by other
actors. Since the knowledge generating firm cannot appropriate all of the potential benefits
alone, there exist a disincentive to invest in knowledge production, as private returns are lower
than public returns, resulting in market failure (Edler et al., 2016; Edler and Fagerberg, 2017;

Laranja et al., 2008). The close proximity to similar firms can even enforce this inefficiency within
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clusters (Beaudry and Breschi, 2003; Shaver and Flyer, 2000). Under such market failure it has
been argued that the state has to intervene in order to reach the market equilibrium and optimal
level of knowledge and innovation generation (Edler et al., 2016; Laranja et al., 2008). The
following three policy instruments have commonly been applied in this context (Edler and
Fagerberg, 2017):

(1) Since basic research is particularly confronted with high uncertainty and with returns in
the long-run, private firms have relatively small incentives to invest in basic research,
even though it would be desirable for society as a whole. To address this market failure,
the state needs to invest in the production of knowledge in public organisations, such as
universities and other public research institutions.

(2) Another frequently applied policy instrument refers to financially support private firms
through direct subsidies for R&D or through the tax system. These direct as well as
indirect support measures may incentivize firms to undertake more R&D than they
otherwise would have done. The empirical evidence of this additionality effect is
however quite inconsistent (e.g. Cunningham et al., 2016; Larédo et al., 2016).

(3) Lastly, in order to tackle the lack of appropriability of the created knowledge, improving

the intellectual property rights can be regarded as another useful policy instrument.

Despite its ongoing popularity and relevance among policy makers, the simple reliance on the
market failures rationales has also been criticized (Edler and Fagerberg, 2017; Laranja et al.,
2008). For example, it has been called into question whether governments are really always
equally capable of identifying and fixing a market failure (e.g. limited state capacity). In some
cases, it may indeed come to policy failures that will even worsen the initial situation. The
evaluation of the socially optimal level of R&D investments constitutes in this context one
exemplary challenge for policy makers (Berglof and Cable, 2018; Edler and Fagerberg, 2017).
In general, it appears that market failures are commonly used as justification for policy
interventions, although policy makers seldom really assess their concrete manifestations (Dalitz
and Toner, 2016; Laranja et al., 2008).

Apart from the focus on the market equilibrium, there exist another rather evolutionary rational
for policy interventions that follows a systems of innovation approach (Sl) (Edler et al., 2016;
Konstantynova and Wilson, 2014; Schot and Steinmueller, 2018). In the S| approach
innovations are conceptualized as a non-linear process in which different actors, such as firms
and universities, interact with each other as well as with the institutional framework. Hence, this
approach explicitly focuses on institutions (formal as well as informal ones) and networks of
interactions, both being regarded as the key features for innovation activities (Laranja et al.,

2008; Woolthuis et al., 2005). System failures are therefore the result of a mismatch between
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these interrelated actors and institutions (Andersson et al., 2004; Metcalfe, 1995; Uyarra and
Ramlogan, 2012). In this context, policy interventions, promoting the collective learning and
coordinating the relationships of the system with its components, are justified as a solution to
system failures that inhibit the creation and diffusion of innovations (Konstantynova and Wilson,
2014; Laranja et al., 2008). For regional clusters, being a local innovation system in itself, it is
for example crucial, particularly in the emergence phase (e.g. Brenner and Schlump, 2011), that
there exist a sufficient level of networking between the various cluster actors and that the
corresponding knowledge exchange is well functioning (Andersson et al., 2004; Piquero and
Vicente, 2019; Uyarra and Ramlogan, 2012). However, system failures can take many different
forms (Laranja et al., 2008). A comprehensive and frequently applied categorization of system
failures is provided by Woolthuis et al. (2005):

(1) Infrastructural failures refer to an insufficient supply of physical infrastructure that actors
need to effectively function (e.g. ICT infrastructure and reliable energy supply) as well
as of the science and technology infrastructure.

(2) Institutional failures can be differentiated in hard and soft institutional failures. Hard
institutional failures refer to failures that exist in the formal institutions (e.g. in the general
legal system), whereas soft institutional failures describe failures within the informal
institutions (e.g. in the political culture and the social values).

(3) Network failures are normally concerned with a lack of sufficient interactions. However,
they also comprise too much interactions between an already established group of
partners, which can potentially result in lock-in situations. Consequently, in both cases
a network failure exists that hampers the innovation activities.

(4) Capabilities failures, which are also addressed within the market failure rationale (e.g.
underinvestment in research), deal with a lack of capabilities and resources of firms,
preventing the adoption to new changing (technological) circumstances. Smith (2000)
additionally highlighted in this context that the inability of effectively managing a

transition can also apply to complete (social) systems.

Nevertheless, recently the Sl approach has been criticized for its notion of policy, referring only
to fixing system failures and focussing exclusively on generating economic growth (Alkemade
etal., 2011; Dodgson et al., 2011; Lindner, et al., 2016; Mazzucato, 2016). In light of the Grand
Societal Challenges, such as climate change, it has been postulated that the state has to act
as an entrepreneur by creating new markets and thereby setting the direction of change
(Cantner and Vannuccini, 2018; Mazzucato, 2016; Weber and Rohracher, 2012). The basic

rationale for policy interventions therefore refers here to addressing directionality failures?,

2 Apart from directionality failures, Weber and Rohracher (2012) indicate three additional transformational system failures, namely
demand articulation failure, policy coordination failure and reflexivity failure.
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meaning that innovations do not necessarily happen where it would be socially desirable (Foray,
2018; Weber and Rohracher, 2012). Hence, the focus of these ‘new mission oriented’ (Cantner
and Vannuccini, 2018) approaches lies more on the directionality of innovation activities,
whereas the system failure as well as the market failure framework only highlight the necessity
to generate innovations as efficiently and effectively as possible by reducing market respectively
system imperfections (Wanzenbdck and Frenken, 2018; Weber and Rohracher, 2012). As a
result, in the system failure framework the direction of the innovation is for example at best
implicitly driven by potent actors within the system, often very large incumbent firms, who are
not primarily interested in achieving societal missions, but rather in improving their performance
(Alkemade et al., 2011; Wanzenbdéck and Frenken, 2018).

Despite these varieties of rationales, each highlighting specific problems, in the case of clusters,
policy has primarily focused on addressing market failures (through R&D subsidies and the
provision of an adequate infrastructure) as well as network failures (through cooperative R&D
subsidies).® Other problems, for example related to the directionality failure, have so far not
been taken into consideration (Vicente, 2014; Zenker et al., 2019). As such, it seems that the
selection of policy instruments has not been appropriate related towards the actual problems
within cluster, even though it is one of the most crucial elements for a functioning innovation
policy (Borras and Edquist, 2013; Edquist, 2011). Instead the application of cluster policies, is
characterized by copying standardized measures, such as collaborative R&D subsidies, as well
as by institutional path-dependencies (Ebbekink and Lagendijk, 2013; Uyarra and Ramlogan,
2012). The latter one also refers to the feature of picking winners, meaning that policy tends to
support the same applicants over and over again due to differences in their resources and
knowledge (Aschhoff, 2009; Umlauf, 2016). The specific context is therefore not really
considered in the corresponding cluster policy design. If at all, only specific particularities, such
as firm size, are explicitly taken into consideration (e.g. the national funding program KMU-
NetC* and regional funding program RegioWIN® in Germany). However, the rather complex and
often interacting effects from several contextual variables from the firm-, cluster-, and market-
/industry-level of analysis remain to be recognized and properly integrated in the design of

cluster policies (Brenner and Schlump, 2011; Ebbekink and Lagendijk, 2013).

3. Firm performance heterogeneity in clusters

3 The focus is thereby, however, primarily limited to increase the number of cooperation. Other kind of network failures, referring for
instance to connecting the right partners with each other, are in general ignored.
4 In this program, the Federal Ministry of Education and Research in Germany supports research and development projects of SMEs
in high performance networks and clusters (BMBF, 2019b).
5 RegioWIN is an important program element of the EFRE strategy of the state of Baden-Wirttemberg for the funding period between
2014 and 2020. The program supports in a two-step approach the participatory evaluation of development potentials of regional
innovation systems resulting in a smart specialisation strategy and also the corresponding practical implementation of selected
lighthouse projects (Ministerium fiir Finanzen und Wirtschaft Baden-Wirttemberg, 2013).
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Despite the still prevalent assumption of equal gains for all companies located in clusters
(Frenken et al., 2015; Tallman et al., 2004), recently is has been theoretically as well as
empirically been stressed that there exist several conditions from different levels of analysis that
directly or interactively moderate the performance of companies located in clusters (Grashof,
2018; Hervas-Oliver et al., 2018; Knoben et al., 2015). Auer and Tddtling (2017) therefore
propose that cluster policies should change their focus towards these influential conditions
within clusters, so that the concrete needs and requirements of the firms located within clusters
are taken explicitly into consideration. Based on a systematic literature review of studies dealing
with firm performance differentials within clusters and own empirical investigations, a
comprehensive overview about relevant multilevel conditions influencing firm performance

within clusters is elaborated. The corresponding results are presented in table 1.

It can be seen that there exist several contextual variables from four different levels of analysis:
firm-level, cluster-level, market-/industry-level and institutional-level. Consequently, depending
on different contextual compilations firm performance within clusters will be particularly
promoted or hampered. As such, for a high performance of firms it is not sufficient that a cluster
is well functioning, for example with regard to the quality and matching capacities of the
corresponding labour pool, but in addition it is likewise necessary that firms meet the firm-
specific requirements for gaining from the cluster environment (e.g. owning an adequate level
of absorptive capacities) and that the market/industry as well as institutional environment is
conducive for the performance of firms within clusters. While only selected indicators, such as
the firm’s external openness and innovation capabilities, should be directly targeted by funding
measures, for the design of efficient policy interventions it is in general crucial that all factors
from all levels are comprehensively considered (Auer and Tdédtling, 2017; Grashof, 2019;
Knoben et al., 2015).

In total, the listed indicators can be organized into six different groups. The first group comprises
collaboration and network related indicators, primarily on the firm-level, such as the firm’s
centrality within clusters as well as the cluster external connectedness of firms located within
clusters (Bell, 2005; Giuliani, 2013; Hervas-Oliver and Albors-Garrigos, 2009). However, it also
refers to the cluster-level, because recently it has been highlighted that the stock of alliances
within clusters promotes firm innovativeness due to an enhanced possibility of extracting

knowledge from quite a number of different actors (Grashof, 2018; McCann and Folta, 2008).

Table 1: Overview about moderating variables influencing firm performance within clusters

Group of indicators Exemplary indicators Level of Exemplary references
analysis

Collaboration and network

Number of linkages Firm-level Grashof, 2018; Hervas-Oliver and
Albors-Garrigos, 2009



External openness

Firm-level

Giuliani, 2013; Zaheer and George,
2004

Centrality within the cluster Firm-level Bell, 2005; Ferriani and MacMillan,
2017; Giuliani, 2007
Stock of alliances within Cluster-level Grashof, 2018
cluster
Resources and capabilities
Innovation capabilities® Firm-level Hervas-Oliver et al., 2018; Knoben et
al,, 2015
Human resource capabilities | Firm-level Grashof, 2019
Age Firm-level McCann and Folta, 2011
Size Firm-level Hervas-Oliver et al., 2018; Knoben et
al,, 2015
Degree of Firm-level De Martino et al.,, 2006; Rigby and
Internationalization Brown, 2015
Quality of labour pool within Cluster-level Grashof, 2019
cluster
Cluster size Cluster-level Folta et al., 2006; McCann and Folta,
2011
Relatedness
Knowledge similarity with Firm-level Grashof, 2018
cluster stock
Degree of overlap between Firm-level Grashof, 2019
the labour qualifications of
the firm and the cluster
Knowledge similarity with Firm-level Hesse, 2019
leading firms
Diversity
Gender diversity Firm-level Grashof, 2019
Knowledge diversity Firm-level Grashof, 2018
Gender diversity of the Cluster-level Grashof, 2019
labour pool within cluster
Knowledge diversity within Cluster-level Grashof, 2018
cluster
Related variety of clusters Cluster-level Boschma et al., 2012; Hundt et al.,
2019; Porter, 2003
Market and Industry context
Pace of technology evolution | Market- Grashof, 2018; Grashof, 2019; Suarez

Market risk

/Industry-level
Market-
/Industry-level

and Lanzolla, 2007
Kohlbacher et al., 2013; Schaal, 2017

Research-intensive industry

Market-
/Industry-level

Grashof et al., 2019

Institutional context

Institutional quality Institutional- Barasa et al., 2017; Saxenian, 1994
level

Number of local institutions Institutional- Belso-Martinez and Molina-Morales,
level 2013; Hervas-Oliver and Albors-

Garrigos, 2007; Wu et al., 2010

The second group of influential moderating variables deals with resources and capabilities. It
has been emphasized by several authors (e.g. Hervas-Oliver et al., 2018; Knoben et al., 2015)
that firms’ internal resources and capabilities are essential determinants of their performance
within clusters. One of the most prominent indicators in this context are the innovation
capabilities of a firm, which describe the firm’s ability to recognize, evaluate, process and
integrate new knowledge from its environment (Cohen and Levinthal, 1990; Grashof, 2018). In
the cluster context, these capabilities are essential, because otherwise companies are not
capable of exploiting available knowledge spillovers within clusters (Knoben et al., 2015;
McCann and Folta, 2011). Apart from the innovation capabilities, additional indicators, such as

firm size and age, being more related to the overall firm structure play also an influential role,

% In line with Hervas-Oliver et al. (2018) the terms absorptive capacity and innovation capability are used interchangeably.
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since they represent the firm’s ability to coordinate its internal groups and the knowledge
transfer between them (Hervas-Oliver and Albors-Garrigos, 2009; Knoben et al., 2015; McCann
and Folta, 2011). Moreover, the resources and capabilities of the clusters, for example
measured by the cluster size, have also been shown to influence firm performance within
clusters (Folta et al., 2006). The group of indicators dealing with resources and capabilities is
therefore also related to both levels of analysis. The next group of influential moderating
variables instead deals more with the relatedness between these two levels of analysis. The
relatedness between companies and the corresponding clusters, e.g. in terms of the similarity
between the firm’s knowledge stock and the overall stock of knowledge of the corresponding
cluster, has only recently been investigated. However, in general the empirical results of this
group indicate that firms and clusters are not isolated from each other, but instead it is important
that there exist a moderate level of similarity and relatedness between clustered firms and the
corresponding clusters (Grashof, 2018; Grashof, 2019). Recently, it has been additionally
emphasized in this context that the discussion about firm similarity needs to be enriched by
considering the corresponding firm type, since it may be more important to have a relatively
high similarity to lead firms than to lagging firms (Hesse, 2019). Similar to the group of indicators
dealing with resources and capabilities, the fourth group, being concerned with diversity, is also
related to both levels of analysis. On the firm-level, evidence is for example found that gender
diversity asserts a stimulating impact on firm innovative performance by providing a fountain for
new diverse ideas and capabilities (Grashof, 2019). Similarly on the cluster-level, it has been
shown that specialized labour pools within clusters characterized by a high gender diversity are
particularly beneficial for firm innovative performance within clusters, as they provide a wider
basis for different experiences and ideas (Grashof, 2019). Apart from gender diversity, it has
been additionally emphasized that firms located in clusters of related industries particularly profit
from co-locating, because they have more possibilities to recombine their existing knowledge
base with new and diverse knowledge from firms from related industry contexts (Boschma et
al., 2012; Hundt et al., 2019; Porter, 2003). Besides the previous groups of moderating
variables, there are also empirical studies highlighting the relevance of the market and industry
context (e.g. Kohlbacher, 2013). Under a high market risk, implying high uncertainty, it has been
for example shown that the innovativeness of companies located within clusters is significantly
hampered. As a result of this risky market environment, employers as well as employees
postpone their human capital related investments, thereby offsetting the potential positive
effects of the specialized labour pool within clusters (Grashof, 2019). Lastly, the institutional
context, e.g. the number of local institutions within clusters such as research institutes, has been
proven to be important for firm performance within clusters (Belso-Martinez and Molina-Morales,
2013; Hervas-Oliver and Albors-Garrigos, 2007; Wu et al., 2010).



Consequently, it can be resumed that there exist in principal six groups of moderating variables
that shape the performance of firms located within clusters on four different levels of analysis.
With regard to policy, it is therefore argued that the understanding of the firm performance
heterogeneity within clusters and of the corresponding moderating influences is a meaningful

step for the implementation of more targeted (problem-oriented) cluster policies.

4. Targeted (problem-oriented) cluster policy framework

Such cluster policies are, however, not easily been developed and implemented, as they require
a basic understanding about the concrete problems within clusters that policy should address
(Brakman and van Marrewijk, 2013; Fornahl et al., 2015). Based on the general rationales of
policy, presented in chapter two, and the previously highlighted contextual influences on firm
performance within clusters it becomes possible to derive the cluster-specific problems that
should be the driver of cluster policy interventions. In table 2, six relevant cluster-specific
problems are introduced that policy can target on different levels. In line with the classification
provided by Peneder (2017) the types of policy approaches are separated according to the
corresponding level of intervention between enterprise policies (addressing individual firms),
structural policies (aiming at specific industries and clusters) and framework policies (dealing

with regulations, institutions and infrastructure).

The first problem within clusters refers to connectivity and network problems. Based on the
network failure rationale, stressing the importance of a well-functioning networking and
knowledge exchange between the various actors located within as well as outside clusters, the
target of cluster policy is to strengthen and to balance the internal and external connectedness
on the firm- and/or cluster-level (Andersson et al., 2004; Piquero and Vicente, 2019; Uyarra and
Ramlogan, 2012). Vicente (2014) highlights for example the importance of the connectedness
between cluster core and periphery organizations (disassortativity of the cluster network), since
it brings new rather disruptive ideas from the periphery into the cluster core, thereby preventing
a potential lock-in of the cluster. In other words, such ties-oriented policies are argued to
reinforce clusters capacity to keep their explorative capabilities as well as their mass-market

exploitation abilities (Vicente, 2014).

Table 2: Identification of cluster-specific problems

Problems Type of policy approach  Target Failures
Connectivity and network | ¢  Enterprise policy e Strengthening and balancing  Network failure
problems | ¢  Structural policy the internal and external

connectedness on the firm-
and/or cluster-level
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Resource and capability
problems

Matching problems

Enterprise policy
Structural policy

Enterprise policy
Structural policy

Building of resources and
capabilities on the firm- and/or
cluster-level
Optimizing the  matching
between firms and/or firms
and clusters

Market
failure/Capability
failure
Directionality
failure (in terms of
partner selection

and competence
development)

Diversity problems Enterprise policy e  Fostering the diversity on the  Capability failure
Structural policy firm- and/or cluster-level
Market and industry | e  Structural policy e  Supporting the Market failure

problems functioning/development of
market and industries
Provision of a stable, reliable
and fruitful regional and

macroeconomic environment

Institutional problems | o Institutional failure

Framework policy

Furthermore, the resource and capability problems constitute another reason for cluster policy
interventions. As already highlighted in table 1, sufficient resources (e.g. financial resources)
and capabilities (e.g. innovation capabilities) on the firm-level as well as on the cluster-level are
necessary conditions for firm performance within clusters. Companies and/or clusters that lack
an adequate level of resources and capabilities should therefore be supported by the state. This
intervention is a classic example for the market failures rationale, arguing that due to market
imperfections (e.g. lack of appropriability) there exist a disincentive to invest in knowledge
creation (Edler et al., 2016; Laranja et al., 2008). Apart from this neoclassical rationale a policy
intervention can also be explained from a (structural) system failures view. In this approach, the
capabilities failure particularly highlights that the lack of resources and capabilities makes firms
unable to adapt to new and changing circumstances, resulting in a lock-in situation (Smith,
2000; Weber and Rohracher, 2012; Woolthuis et al., 2005).

As already indicated in chapter two, resource- and network-related problems have been most
frequently addressed by cluster policies (Konstantynova and Wilson, 2014; Vicente, 2014;
Zenker et al., 2019). Nevertheless, in both cases the particular direction of the competence and
resource development as well as of the partner selection has commonly been ignored. Based
on the underlying notion of the ‘new mission oriented’ (Cantner and Vannuccini, 2018)
approaches, the rather neutral logics of policy interventions, meaning that no pre-determinations
are made, can likewise potentially create problems in the cluster context, namely matching
problems (Foray, 2018). While the ‘new mission oriented’ approaches primarily refer to setting
a new (technological) direction (Cantner and Vannuccini, 2018; Weber and Rohracher, 2012),
for example towards sustainable energy, in this paper a not mutually exclusive focus on the
direction of the partner selection and competence development is instead pursued. Regarding
the latter one, which is motivated by resource and capabilities problems, it can be constituted

that cluster policies tend to particularly support the knowledge creation of SMEs which often
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lack sufficient resources to invest in R&D (e.g. KMU-NetC program in Germany).” However, it
has to be highlighted that not every SME is also identical, in terms of its real needs and its
existing knowledge base (Schulze-Krogh, 2018; Wapshott and Mallett, 2018). In current policies
addressing this problem, the concrete direction of the funding measures, referring to the
question of which type of competences (on the firm- and/or cluster-level) is actually supported,
has not been adequately considered yet (Borras and Edquist, 2015; Weber and Rohracher,
2012). As presented in the literature overview of moderating variables showing the importance
of a balanced level of similarity between the firm’s knowledge stock and the corresponding
cluster knowledge stock (e.g. Grashof, 2018), it can consequently come to a matching problem
between firms and the corresponding clusters. Furthermore, with regard to the connectivity and
network problems it can indeed be observed that current cluster policies frequently aim at
constructing and expanding already established relationships (Crespo et al., 2016; Vicente,
2014). Nevertheless, less attention is payed to the concrete partners of these fostered
relationships and their corresponding knowledge profiles. In other words, the direction of the
funding measures (in terms of the partner selection) is again not explicitly taken into
consideration, even though previous empirical results have stressed the importance of the
partner as well as network structure on firm innovative performance within clusters (Beck et al.,
2014; Dohse et al., 2018; Fornahl et al., 2011; Vicente, 2014). It has for example been
emphasized that R&D cooperation contributes the most to firms’ innovative performance when
the cognitive proximity between the partners is moderate, so that an effective knowledge
interchange as well as new ideas through recombination can be achieved (Fornahl et al., 2011;
Sampson, 2007). Cluster policies should therefore aim at optimizing the matching between firms

and/or firms and the corresponding clusters.

A related problem refers to diversity problems, which can occur on the firm-level as well as on
the cluster-level. The diversity, for example with respect to the firm or cluster knowledge, has
been shown to be a relevant determinant for firm innovative performance (Grashof, 2018). In
absence of an adequate level of diversity, firms as well as clusters run the risk of being unable
to adapt to new changes, e.g. technological shifts, and thereby becoming locked-in in a
particular path (Dohse et al., 2018; Garcia-Vega, 2006; Garnero et al., 2014). Consequently,
cluster policies should target at fostering the diversity up to a certain degree, so that due to
more diverse ideas and approaches the performance of firms within clusters can be stimulated.
The previous described target of optimizing the matching can in this context be overlapping, as

it may likewise lead to a more diversified firm and/or cluster structure.

Moreover, on a more aggregated level, market and industry problems can be identified,

" For a comprehensive European-wide overview of this aspect also see Zenker et al. (2019).
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requiring cluster policy actions. While market and industry problems also comprise missing R&D
infrastructure on the cluster-level (e.g. resource and capabilities problem), it captures
additionally the industry and market-specific particularities, such as a high market risk, which
potentially results in under investments in R&D and skill formation (Czarnitzki and Toole, 2007;
Jones and Grimshaw, 2016; Nathan and Overman, 2013; Suarez and Lanzolla, 2007). Even
though policy can hardly direct influence the market risk, created for example through a fast
pace of technology and market evolution, it can provide safeguards such as technical standards
that reduce the market risk (Blind et al., 2017). Policy should therefore track the target of

supporting the functioning and development of market and industries.

The last cluster-specific problem refers to institutional problems that are more systemic in
nature. As highlighted in chapter three, the local institutions as well as the general quality of
institutions are of great importance for firm performance. In the literature it has therefore been
highlighted that one of the most central tasks of national policy is to establish a stable, reliable
and fruitful macroeconomic environment (Peneder, 2017; Smith, 2000). For instance, without
establishing and enforcing intellectual property rights companies cannot properly appropriate
their gains from being an innovator and consequently reduce their innovation efforts (Edler and
Fagerberg, 2017; Woolthuis et al., 2005). Notwithstanding the importance of national-wide
institutions, regional institutions are also attributed a decisive influence on firms’ and regions’
performance (Barasa et al., 2017; Rodriguez-Pose and Di Cataldo, 2015). Although the overall
target is basically similar, the focus of national and regional policy is different. While national
policy is primarily concerned with the macroeconomic environment, regional institutions have a
more meso-oriented perspective concentranting on the regional (socio-)economic landscape by
e.g. regulating learning processes and facilitating the knowledge diffusion between actors in the
corresponding regional innovation system (Barasa et al., 2017; Cooke et al., 1998; Rodriguez-
Pose and Di Cataldo, 2015). The overall quality of these regional institutions varies thereby, as
for instance indicated by the European Quality of Government Index (European Commission,
2019a; Rodriguez-Pose and Di Cataldo, 2015). Nevertheless, in the end the linkage between
both the macro- and regional institutional framework has been argued to be of paramount
importance for firm innovative performance (e.g. Asheim and Coenen, 2006; Barasa et al.,
2017; Cooke et al., 1998) as well as for an successful economic-wide transition by avoiding a
policy coordination failure (e.g. Weber and Rohracher, 2012). Related to institutional quality
differences, influencing the effectiveness of the overall regulation policies, are variations in the
underlying experiences, state capacities® and (financial) resource endowments of national as

well as regional institutions (Borras, 2011; Cooke et al., 1998; Farole et al., 2011). Without

8 State or policy capacity is here defined “(...) as the set of skills and resources—or competences and capabilities—necessary to
perform policy functions.” (Wu et al., 2015, p. 166).
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having a sufficient level of state capacities, for example with regard to the individual
competences of the bureucrats, policy actors cannot address effectively existing public
problems (Wu et al., 2015; Peters, 2015).

In general, it is crucial at this point to recognize that simply solving one of the identified cluster-
specific problems may not necessarily improve the overall outcome, as several problems can
exist at the same time and can also interact with each other (Andersson et al., 2004; Nathan
and Overman, 2013). A pronounced market and industry problem will likely intensify resource
and capability problems, because in a fast developing industry context, it is even more important
than usual to possess an adequate level of resources and capabilities, such as innovation
capabilities, in order to successfully master the fast changing environment (Grashof, 2018).
Additionally, the connectivity and network problems can likewise interact with market and
industry problems. Under a rapid technology evolution, it has been empirically shown that
cluster external linkages become of particular importance, as they provide access to new
knowledge sources that can limit the prevalent risk of a lock-in situation (Grashof, 2018). Thus,
it is not sufficient to consider exclusively regional specificities (e.g. Tédtling and Trippl, 2005),
but it is necessary to take a holistic perspective which additionally includes for instance firm
characteristics as well as the market and industry conditions. By using the distinction made by
Borras and Tsagdis (2008), it is therefore argued that cluster policies should in general follow a
rather broad approach in order to address several problems at different levels of analysis, for

example by applying policy mixes.

Based on the derived cluster-specific problems presented in table 2 and the comprehensive
taxonomy of innovation policy instruments developed by Edler and Fagerberg (2017), a cluster
policy framework is elaborated, that provides precise policy intervention options for each
identified cluster-specific problem. The cluster policy framework, illustrated in table 3, therefore
contributes to the realization of a more targeted (problem-oriented) cluster policy. As highlighted
before, some cluster-specific problems can occur on different levels of analysis, ranging from
the firm-level to the institutional-level. The corresponding policy instruments may consequently
vary for the same cluster-specific problem, dependening on the concrete level of analysis. Such
a customization based on the level of analysis is an crucial step for more targeted cluster
policies (Auer and Tadtling, 2017; Burfitt and MacNeill, 2008).

Table 3: Cluster policy framework

Problems Level of analysis | Policy measures
Resource and Firm-level e Policies for training and skills
capability problems 0 e.g. continuous vocational trainings
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e Direct support to firm R&D and innovation

Cluster-level e Policies for training and skills
0 e.g.regulation and funding of the
regional educational system

Firm-level e Direct policies to support collaboration and
Connectivity and network development
network problems | Cluster-level e Indirect policies to support collaboration and
network development
Firm-level e Directed policies

0 Directed policies to build up the
resources and capabilities

Matching problems 0 Directed selection of partners to support
collaboration and network development
Cluster-level e Policies for the regional labour market
0 e.g. establishment of cluster skill centres
Firm-level e Policies for interdisciplinarity

0 e.g. fostering of interdisciplinary
collaborative R&D projects
Diversity problems | Cluster-level e Policies for the regional labour market
e Regulation, organization and funding of the
regional educational system
e Entrepreneurship policies
Market and industry = Market- and e Public procurement policy in combination with
problems industry-level technology foresight and standards.
e Regulation and framework policies
0 e.g.labour law, health and safety
regulation, IPR, commercial property

. Institutional-level policies, etc.
Institutional

problems e Policies for developing state capacity

0 Promotion of specialized skills and
expertise in public administration

0 Policy learning measures (e.g.
benchmarks, best practices)

An example for the multilevel character of some previously determined cluster-specific problems
refers to resource and capability problems, being relevant on the firm- and the cluster-level. On
the firm-level, it can be differentiated between instruments focussing more on the strengthening
of private R&D spending (e.g. direct support to firm R&D and innovation) and instruments
targeting more on the development of rather non-financial resources and capabilities (e.g.
policies for training and skills) (Edler et al., 2016). One example for the latter ones refers to
continuous vocational trainings which have been shown, depending on the concrete training
arrangements, to matter for firms performance (Borras and Edquist, 2015; CEDEFOP, 2011).
Regarding the public support of R&D in the private sector it can be constituted that it has been
a very popular approach in most OECD countries (EFI, 2018; Torregrosa-Hetland et al., 2019;

Veugelers, 2015). As indicated in chapter two, there exist in this context direct (normally project
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funding)® as well as indirect (particularly tax-based R&D funding) support measures that both
shall incentivize firms to undertake more R&D than they otherwise would have done. Both forms
of state funding have its advantages and disadvantages (e.g. EFI, 2017; Mohnen, 2018). In line
with Mohnen (2018), the choice between both options is therefore rather based on the question
whether the state aims at the neutrality of funding (fiscal incentives) or to actively decide which
projects shall be supported (project funding). In light of the underlying idea of an active (problem-
oriented) cluster policy approach, the use of fiscal incentives for R&D, avoiding any kind of

contextual differentiation, is, however, argued to be unsuitable in this context.

On the cluster-level, one of the most prominent policy measure to address the potential resource
and capability problems within clusters refers to the group of policies for training and skills. In
particular it deals with the regulation and funding of the regional educational system. In order to
tackle resources and capability problems on the cluster-level, the state can influence the supply
of specific needed human capital by fostering and shaping the educational landscape in the
corresponding region (Borras and Edquist, 2015).° Nevertheless, despite a positive bias
towards high-qualified labour (e.g. ‘skill biased technological change’) the balance between the
different levels of skills has to be considered in this context (Borras and Edquist, 2015; Jones
and Grimshaw, 2016). Because a pure focus on high-skilled human capital may likely create a
deficit in the supply of technical and intermediate skill-levels which are also crucial for the
innovativeness and productivity of firms (Herrmann and Peine, 2011; Jones and Grimshaw,
2016; Keep and Mayhew, 2004).

Connectivity and network problems can likewise occur on the firm-level and/or cluster-level.
Thus, the corresponding policy measures also differ in their concrete alignment. Cooperative
R&D funding has become a prominent tool to increase knowledge collaborations and thereby
addressing the problem of too limited knowledge exchange inhibiting the exploitation of
complementary knowledge sources (Piquero and Vicente, 2019; Vicente, 2014; Weber and
Rohracher, 2012). For a long time, policy makers have in this context primarily focused on
promoting interactions between regional actors (Dohse et al., 2018). A too strong reliance on
cluster internal relationships can, however, lead to a lock-in situation due to a missing inflow of
new external ideas and perspectives (Boschma 2005, Martin and Sunley 2003). It has therefore
been highlighted that the access to cluster external knowledge sources is crucial for firm
performance (Giuliani, 2013; Knoben et al., 2015). Recently, also policy makers have

recognized the need to additionally support external linkages in order to balance the internal

% Other direct support measures refer in this context for example to innovation vouchers which are often connected with R&D
expenditures as well as advisory services (e.g. Flanagan et al., 2011; McCann and Ortega-Argilés, 2013).

° Depending on the national constitution, the responsibility for the education system may be borne by national or regional policy
(Edler and Kuhlmann, 2008; Windzio et al., 2005).
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and external connectedness of firms. For example, as part of the funding program Zwanzig20,
being endowed with 500 million €, not only ten regional thematic networks are constituted in
Eastern Germany, but in addition the interregional and interdisciplinary cooperation with
relevant actors from Western Germany is supported (BMBF, 2019c). Moreover, regarding
international linkages, the German Federal Government has launched and in 2017 updated a
comprehensive strategy to foster the internationalization of science and research (Deutscher
Bundestag, 2017; Dohse et al., 2018). The same logic basically also applies to the cluster-level,
although the corresponding policy measures are more indirect targeting at the overall network
structure within clusters. Nevertheless, in general the existence of connectivity and network
problems on the cluster-level has up to now mainly been ignored by policy makers (Crespo et
al., 2016; Dohse et al., 2018; Piquero and Vicente, 2019). One important and pioneering
exception refers to the large-scale funding measure of the Federal Ministry of Education and
Research in Germany (BMBF) called “Internationalisation of Leading-Edge Clusters, Forward-
Looking Projects and Comparable Networks” (InterSpiN). Equipped with more than 100 million
€, this new policy instrument supports thirty-two selected clusters and networks in Germany to
develop cooperation with international partners in the area of R&D (BMBF, 2019a; Dohse et al.,
2018). Apart from fostering existing or new international linkages, Vicente (2014) also highlights
that ties-oriented policies may be another option to influence the network structure within
clusters. The idea of this policy measure is to support the connectedness between organizations
from the cluster core and periphery, which is argued to be crucial to avoid a potential lock-in of
the cluster (Crespo et al., 2016; Vicente, 2014). Both exemplary approaches can therefore
effectively shape the overall network structure of clusters and thereby solve prevalent

connectivity and network problems on the cluster-level.

The up to now widely ignored matching problems can also occur on the firm- and/or cluster-
level. To address these cluster-specific problems on the firm-level, so-called directed policies
can be implemented."" The directed policies can tackle the matching problems in two different
ways. First, policy makers can implement directed policies to build up the resources and
capabilities of the organizations located within clusters. As already highlighted, in current R&D
funding schemes the concrete direction, referring to the type of competences, is not
appropriately considered. In order to maximize the firm-specific gains from being located in a
cluster, it has been for example indicated that the firm’s knowledge stock should have a
balanced level of similarity with the corresponding cluster knowledge stock (Grashof, 2018). If
there is a potential mismatch, policy makers should therefore promote the development or

reinforcement of specific competences of the organizations located within clusters, e.g. via

" Deviating from the original idea of Edler and Boon (2018), directed policies refer here only to shaping the particular direction of the
competence and resource development as well as of the partner selection.
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direct R&D funding. Second, in the cooperative R&D funding the selection of the partners should
be considered in order to support in the end the collaboration and network development. In
more concrete terms, the firm-specific knowledge profiles of the cooperation partners should be
recognized in the corresponding cooperative R&D measures. This can for example be done by
establishing a new kind of cooperative R&D funding scheme that exclusively targets at
connecting actors that show a medium similarity in terms of their knowledge profiles. On the
cluster-level, the matching problems refer to the labour market pool in clusters (e.g. Duranton,
2011; Grashof, 2019). The matching between labour supply and demand within regional
clusters can be improved by applying policies focussing in particular on the regional labour
market. One measure in this context refers for example to the establishment of cluster skill
centres. By knowing the specific job requirements of the clustered firms, the cluster skill centres
can improve the skills of the regional labour force in a way that they fit better with the requests
of the corresponding employers. Additionally, these cluster skill centres do not need to be
physical, but they can also be virtual centres that might co-organize and develop the curricula
of regional technical schools and universities so that the abilities of the corresponding graduates
matches appropriately with the labour needs within the regional cluster (Andersson et al., 2004;
Pietrobelli and Rabellotti, 2006; Rosenfeld, 2002).

Apart from matching problems, an inadequate level of diversity can likewise constitute a
problem on the firm-level as well as on the cluster-level. Policies for interdisciplinarity can offer
in this context a promising solution. By explicitly requiring an interdisciplinary cooperation,
funding programs can particularly foster interdisciplinary collaborative R&D projects. Such
collaborative arrangements have the potential to reinforce creativity and to open up completely
new and original mindsets, preventing a possible lock-in situation (Alves et al., 2007; Meyer-
Krahmer, 2001; Van Rijnsoever et al., 2015). A rather structural oriented policy approach refers
to the regulation, organization and funding of the regional educational system. Policy makers,
in particular the regional ones, can for example promote the settlement of new research
institutes that are related, but at the same time provide additional insights for the corresponding
regional cluster. Especially broad and parent topics, such as artificial intelligence (Al) or other
general purpose technologies'?, seem to be promising in this context. The German Research
Centre for Artificial Intelligence, a non-profit multi-stakeholder research institute, runs for
instance seven different research departments located all over Germany (Accenture, 2017;
DFKI, 2019; Schiller, 2011). The promoted settlement of such institutes in regional clusters
offers for example the chance of strengthening the knowledge diversity within clusters. In their

settlement measures, policy should however find an appropriate balance between basic and

2 For a good overview about general purpose technologies please see Bresnahan and Trajtenberg (1995) as well as Lipsey et al.
(2005).
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applied research (Henard and McFadyen, 2005; Jones and Grimshaw, 2016; Oosterlinck et al.,
2002). In this context, the attraction and funding of start-ups can be an additional way of tackling
potential diversity problems. Since this type of companies is particularly prone to new and often
radical ideas, they can enrich the overall knowledge diversity within clusters (Andersson et al.,
2004; Audretsch, 2004; Ortega-Argilés and Voigt, 2009). Another option is to address possible
diversity problems through migration policies. Obviously, the scope of actions of this approach
is limited depending on national regulations, which can vary between open and restrictive ones.
Nevertheless, within this range regional policy makers can pursue strategies to particularly
attract foreign labour forces (e.g. through exchange programs), which can bring new diverse

ideas into the regional cluster (Borras and Edquist, 2015; Jones, 2012; Niebuhr, 2010).

In the case of market- and industry problems the main task for policy makers is to reduce the
underlying uncertainties. Several measures have already been proved to effectively minimize
the uncertainty in markets, thereby promoting the performance of firms (Boon and Edler, 2018;
Borras and Edquist, 2013; Harper, 2016). One example refers to formal standards, differing
significantly from legal regulations enacted by the government and not by a multi-actors
consortium (standardization bodies) (Blind et al., 2017). Instead of just using one instrument it
is here suggested to apply a mix of different approaches in order to reduce the uncertainty. In
a first step, multilevel actors, including the state, shall identify new technological trajectories.
The process of technology foresight can in this context consist of several activities such as
scenario workshops, consensus building and trend analysis (Georghiou and Harper, 2011;
Harper, 2016). Based on the gathered information from various perspectives about emerging
technological opportunities, in a second step standards can be developed by the corresponding
standardization bodies. These standards will not only reduce the risk associated with new
technologies and markets, but also serve as a first cornerstone for future technological
leadership (Blind, 2016; Blind et al., 2017; DIN, 2000). Since these standards will not necessarily
ensure the marketization of innovations, the last step of the suggested mixed policy measure
also comprises public procurement policies. The idea of these demand-oriented policies is that
the state places an order for a product or process that does not yet exist, in order to further
incentivize companies to really bring the innovations into the market (Borras and Edquist, 2013;
Uyarra, 2016). The suggested mixed policy measure can been seen as a reasonable
development of the already proposed combinations of technology foresight and public
procurement (e.g. Georghiou et al., 2014; Harper, 2016; Vecchiato and Roveda, 2014) as well
as standardization and public procurement (e.g. Blind et al., 2019; Georghiou et al., 2014;
Rainville, 2017).

For the last problem concerning the institutional framework conditions, national policy can

19



implement regulation and framework policies. For example, these policies include the
establishment of labour laws, health and safety regulations as well as IPRs (Peneder, 2017;
Smith, 2000; Woolthuis et al., 2005). In absence of such regulations, the national economy is
likely to face serious economic problems (Acemoglu and Robinson, 2010; Acemoglu et al.,
2005; Rodrik et al., 2004). Depending on the legal responsibilities, besides national policy also
regional policy can realize region-specific regulations for example with regard to commercial
property policies and education (Cooke et al.,, 1998). The absence of such regulations can,
however, also be the result of a more in depth institutional problem, namely a lack of state
capacities. Even if an extensive collection of information and data is available, policy makers
and the respective public administration have to understand, evaluate and apply them to their
specific circumstances, in order to in the end implement effective policies (Borras, 2011). Similar
to the firm-level, policies for training and skills on the institutional level can be employed to
address this problem. The latter aspect refers to the educational background and careers of the
employees within the public administration. In this context, it has been emphasized that a
missing focus on specialization in the recruitment process and the subsequent careers
generates in total less policy expertise within public administrations. Thus, in the recruitment
process and the further internal career paths of the employees, the availability of specialized
skills and knowledge should be more considered, in order to increase the overall state
capacities. One example here for can be found in the American civil service, where the
recruitment is directed towards hiring specialists which then normally remain in the same
department, thereby further strengthening their specialized background (Peters, 2015).
Although, the specialization of skills and knowledge provides advantages, it also implies the
danger of a lock-in situation. It is therefore also necessary to realize training measures resulting
in a policy learning process which can be defined as a process of “(...) adjusting understandings
and beliefs related to public policy.” (Moyson et al.,, 2017, p. 162). In other words, these
measures target at gaining access to new knowledge coming for example from other countries’
experiences. This trans-national policy learning can be achieved through benchmarks, best
practices’®, expert workshops, program evaluations and interactive online policy learning
platforms (Borras, 2011). One promising example regarding the latter measure is the “Policy
Learning Platform”* established under the Interreg Europe program. Similar to other online
platforms, it collects information and best practices of all Interreg projects as well as it provides
news about (networking) events and expert contributions. A unique feature of this particular
platform is the direct contact with international experts that answer questions from e.g. local

authorities in European regions (Interreg Europe, 2019). By combining the promotion of

3 In the context of the European Union, the approach of best practices has been further developed and integrated into the “Open
Method of Coordination”, where experts from ministries and other institutions meet in order to exchange best practice and produce
policy manuals which are widely shared throughout Europe (Borras and Radaelli, 2010; European Commission, 2019b).

4 For more information please see https://www.interregeurope.eu/policylearning/what-is-policy-learning-platform/.
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specialized skills and expertise in public administration with the suggested training measures,
it is argued that the rather in depth institutional problem of lacking state capacities can be

addressed effectively.

In total, it can be argued that the derived targeted (problem-oriented) cluster policy framework
contributes to the implementation of more tailor-made cluster policies. As indicated in figure 1,
cluster policies can be grouped into three stylized types depending on their impact and their

complexity.

Impact

Tailor-made
cluster policies

Off-the-rack
cluster policies

One-size-fits-all
cluster policies

v

Complexity
Figure 1: Evolution of stylized types of cluster policies

One-size-fits-all cluster policies are on the hand quite easy to implement, as they are based on
simply copying best practices which worked in other contexts regardless of the real existing
problems. However, on the other hand, due to their missing focus on concrete problems, their
impact is, if at all, marginal. Consequently, it has been argued by e.g. Todtling and Trippl (2005)
that there is no ideal model for innovation policy, but instead the regional specificities need to
be considered. Based on this argument, so-called off-the-rack cluster policies concentrating on
specific regions (e.g. Land(auf)Schwung'®), industries (e.g. BioRegio'®) or firms (e.g. KMU-
NetC), have been implemented. These kinds of cluster policies represent an important

improvement in terms of their impact, but also require more efforts in coordinating and

'S Within the model project Land(auf)Schwung the Federal Ministry of Food and Agriculture (BMEL) invests more than 32 million € in
the economic development of structurally weak rural regions in Germany. For more information please Vvisit
https://www.bmel.de/DE/Laendliche-Raeume/BULE/land-auf-schwung/las_node.html.

'6 BioRegio was a funding initiative of the Federal Ministry of Education and Research (BMBF) from 1997 to 2005 which aimed at
strengthening the use of biotechnology in Germany and improving the economic implementation of the results of biotechnological
research. For more information about BioRegio please see Dohse (2000).
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organising from policy makers. Although they go in the right direction, it is argued that they can
only constitute an intermediate step towards truly tailor-made cluster policies. By
comprehensively considering cluster-specific problems from different levels of analysis (e.g.
firm-level, cluster-level, market-/industry-level), more targeted and adaptive policies can be
realized, thereby improving their overall impact. For policy makers it is, however, quite
complicated to realize these kinds of cluster policies, since they require for instance sufficient
resources and capabilities for a multilevel assessment of relevant cluster-specific problems.
Furthermore, since several problems can occur at the same time and with different
manifestations, the corresponding design of policy measures is not always straightforward but
may become quite complex and diverse (Andersson et al., 2004)." In some cases, it may
therefore be more reasonable not to simply combine the different policy measures presented in
table 3, but to design and implement new ones that particularly consider the multilevel
dimension as well as the potential interaction between the problems. For example, under a high
pace of technology evolution, implying high uncertainty (creating market and industry problems),
it may be more appropriate to deal with resource and capability problems through technical
services and advice instead of direct R&D funding or policies for training and skills (Jones and
Grimshaw, 2016). In general, technical services and advice include similar elements as direct
R&D funding as well as policies for training and skills, but it additionally offers an external
perspective. The main aim of technical services and advice is to improve the (technological)
knowledge and skills of a firm by providing external guidance by experts. These external
advisory services are argued to be especially suitable in a highly uncertain market environment,
because they can reduce the risk of misleading investments in capabilities that may become
outdated due to fast technological changes (Shapira and Youtie, 2016). As such, in the case of

tailor-made cluster policies the risk of committing policy failures and distortions is relatively high.

Nevertheless, contrary to the other types of cluster policy, the tailored-fits cluster policies are
based upon a comprehensive analysis of potential cluster-specific problems from different levels
of analysis and a related customization of their corresponding policy measures. They therefore
meet the need for more targeted cluster policies and move beyond one-size-fits-all as well as

off-the-rack cluster policies.

5. Conclusion

Despite the widespread application of cluster policies, its effectiveness is still rather
questionable (Lehmann and Menter, 2018; Van der Linde, 2003). One reason for this is that the

existing multilevel heterogeneity within clusters has not been properly considered yet in the

7 A detailed illustration of four stylized forms of tailored-fits cluster policies can be found in appendix 1.
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design of cluster policies (Brakman and van Marrewijk, 2013; Nathan and Overman, 2013).
Instead, by ignoring these particularities, cluster policies are characterized by highly
standardized measures that may work for some cases, but not for all (Ebbekink and Lagendijk,
2013; Zenker et al., 2019). Following recent calls (e.g. Auer and Toédtling, 2017; Wolman and
Hincapie, 2015), the aim of this paper is therefore to investigate the specific problems within
clusters and how policy can effectively address them. The derived cluster policy framework
compromising six context-specific problems and the corresponding targeted policy measures,
does thereby not only contribute to the current scientific discussion about policies in the cluster
context, but also offers a high pragmatic value in bringing forth specific adaptive policies for
clusters rather than one-size-fits-all cluster policies (Burfitt and MacNeill, 2008; Wolfe and
Gertler, 2004).

All in all, it is here claimed that cluster policy should actively identify and address problems
within clusters. Instead of passively waiting for the best project proposals, resulting in a path-
dependent picking winners’ tendency (Eickelpasch and Fritsch, 2005; Umlauf, 2016; Vicente,
2014), similar to private owned companies the state should actively make strategic investment
decisions about the concrete funding of clustered firms. This suggested new role of cluster
policy follows a three-step approach.

First, the strategic investment decisions require an objective analytical tool to evaluate and
identify potential investment cases (serious cluster-specific problems) (Borras and Edquist,
2016; Ebbekink and Lagendijk, 2013; Passas et al., 2006). Even though not perfect, as the
dynamic development over the cluster life cycle (e.g. Menzel and Fornahl, 2010) is for example
not explicitly considered, the here suggested cluster policy framework is argued to be an
appropriate option in this context.'®

Second, after actively identifying cluster-specific problems that require a state intervention, the
corresponding actors should be included. In line with the idea of the entrepreneurial discovery
process (Foray, 2015; Foray et al., 2011), the concrete policy measure should be designed in
consultation with the respective actors, as they have a more detailed and practice-oriented
knowledge, e.g. about potential R&D cooperation partners, than the state (Ebbekink and
Lagendijk, 2013). However, in this context the state should not be naive but always be aware
of the prevalent rent-seeking behaviour of firms (Boschma, 2014; Lado et al., 1997; Rumelt,
1984).

Lastly, since the widely used proposal contests also offer advantages, in particular with regard
to their competitive component ensuring the overall quality of the submitted concepts, such a

contest constitutes the final step of the proposed approach (Eickelpasch and Fritsch, 2005).

8 However, for future research it may be promising to develop the suggested cluster policy framework further so that the differences
over the cluster life cycle are taken explicitly into consideration (e.g. Brenner and Schlump, 2011; Elola et al., 2017).
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Nevertheless, the here suggested proposal contests are more targeted than the common ones

in the way that only the pre-selected actors, that really need policy support, can apply.

One of the main advantages of this procedure is that the current problem of picking-winners can
be solved (e.g. Eickelpasch and Fritsch, 2005; Vicente, 2014), as the state pre-selects actors
based on an objective assessment of the real needs. In other words, large companies, such as
Siemens, owning sufficient resources to apply for several funding opportunities although they
actually do not need the funding, will not continue to be the only winners of these proposal
contests. Instead, due to the active engagement of the state in assessing relevant cluster-
specific problems, those firms that normally would not apply for funding because of resource
constraints although they actually would need support, have the chance to get suitable policy
support. Hence, in the end more targeted (problem-oriented) funding can be realized, which is
likely to result in a higher efficiency of the corresponding measures. Moreover, the overall quality

can also be ensured by considering the competition element of current proposal contests.

Nevertheless, this active role of cluster policy requires sufficient state capacities in order to for
example conduct the necessary assessment of cluster-specific problems and to implement the
corresponding policy measures successfully (Berglof and Cable, 2018; Grande, 2001). In light
of the increasing complexity of economic issues binding state capacities and financial austerity
reducing existing capacities, countries have limited state capacities which can of course be an
obstacle to the realization of the suggested cluster policy approach (Grande, 2001; Lobao et
al., 2018). One currently discussed option in this context refers to outsource some task to
innovation agencies. Although there are good examples such as Vinnova in Sweden or the
Defense Advanced Research Projects Agency (DARPA) in the USA, due to their political
independence such institutional rearrangements are quite controversial, particularly with regard
to its legitimacy (Breznitz et al., 2018; Grande, 2001; Kattel and Mazucatto, 2018; Mazzucato,
2018). However, in general the data that is needed to identify the cluster-specific problems is
indeed quite often already available (e.g. Borras and Edquist, 2013), so that the bureaucrats
just have to properly combine and analyse it. With the so-called “Regionale Informationssystem
Online” (RISO), an online system for the analysis of regional innovation systems has already
been established in Germany, making the data analysis even more convenient. The RISO
system combines the information from various administrative data sources, e.g. the German
Federal Statistics Office and the Stifterverband’®, and offers analytical as well as graphical tools
to directly evaluate the data within the system (DLR, 2011). Such an integrative database can

eventually facilitate the analysis and identification of cluster-specific problems. In the future, the

' The Stifterverband conducts, primarily for the Federal Ministry of Education and Research, the official R&D survey of the research-
based German business and enterprise sector (Schneider and Eckl, 2016; Stifterverband, 2018).
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increasing digitalization, in particular the developments in Al, will likely support the
administrative processes, so that the actual data analysis may be for example fully automatically
executed. Thereby, restrictions through limited state capacities can be resolved. The exact
possibilities as well as limitations of the implementation of Al in the administrative innovation
policy context remains thereby however to be properly elaborated in future research.
Furthermore, since this study primarily focuses on policies in the cluster context, it is suggested
that future research should further develop and adapt the derived cluster policy framework to

the broader category of regional policies.

In total, it can therefore be concluded that cluster policy should put the watering can away and
move towards a more active and targeted (problem-oriented) approach that takes the specific
needs as well as the heterogeneity within the cluster context into account. In other words, cluster

policy should in the end pursue the rationale that inequality has to be treated in an unequal way.
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Based on the presented cluster policy framework and the distinction made by Borras and Tsagdis (2008), the following four forms of tailored-fits

cluster policies can be derived:

(1.) Narrow single problem-oriented policies. This type of policies refers to the simplest case. Namely, when there only exists one problem at
one level of analysis. By applying the provided cluster policy framework, politicians can directly apply the most adequate measure to address

the corresponding problem. The complexity and the coordination effort are therefore quite low.

(2.) Broad single problem-oriented policies. Although it is again just one relevant problem existing, due to the multilevel character of this problem
the second stylized policy type is more complex than the first one. It requires the state to think of and implement measures that effectively work

at different levels of analysis, e.g. firm-level and cluster-level.
(3.) Narrow multi-problem-oriented policies. This type is characterized by a relatively high coordination effort, as several problems are existing,
even though just at one level of analysis. Since several problems have to be addressed, policy makers need to coordinate their measures in

order to avoid unintended side effects and to increase the overall efficiency (Ketels, 2009; Nathan and Overman, 2013).

(4.) Broad multi-problem-oriented policies. The last type of cluster policies is the most complex one and requires the highest coordination effort,

because it addresses several problems at different levels of analysis.
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