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Abstract
Based on empirical findings on the effects of cluster policies in Germany, this paper
scrutinises the available knowledge on cluster policies impact. There is a growing body of
insights on direct effects of policy measures on cluster actors, cluster organisations and
innovation networks of the promoted clusters. For some industries such as biotechnology,
there are indications that cluster policies had a substantial influence on the formation of new
firms and emerging sectoral structures.While the available information seems to support the
hypothesis that cluster policies can provide positive impulses for the development of
clusters, the actual knowledge on far-reaching impacts of cluster policies on economic
structures and processes is still rather limited. The paper asks for the reasons of this
knowledge gap between expectations placed in cluster policies and the available evidence
on their impact. We identify five reasons: (i) problems in addressing the systemic nature of
cluster policy interventions and their effects, (ii) deficiencies regarding the methodologies
used, (iii) a lacking informational basis, (iv) practical contexts (e.g., a lack of interest of
policy makers) leading to deficiencies in incentive mechanisms and (v) the limited trans-
ferability of evaluation results to other cluster policy contexts. For future evaluations, we
propose among others the use of system-related approaches to impact analyses based on
mixed-method designs as well as comparative case studies based on new methods like
process tracing. In order to improve the incentives for evaluators, an increasing awareness of
policy makers about the relevance of evaluation studies would be important.
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1 Introduction

In recent years, the calls from many areas of public policy for a rigorous evidence-
basing have been getting louder (e.g. Haskins and Baron 2011; Boockmann et al. 2014;
Burda et al. 2014). Cluster policies are not exempt from this general trend. As cluster
policies have been in place for three decades in most developed countries, a consider-
able body of knowledge about the impact of these policies should have accumulated by
now. While some of the more visible cluster programmes that receive a lot of public
funding have become the object of evaluation studies, we still do not know much about
the actual impact of cluster policies.

This critical review uses Germany’s cluster policy to investigate what is known
about the impact of cluster policy, and to determine why knowledge gaps exist.1 While
most relevant publications address the issue of knowledge gaps rather casually, some
studies try to assess the current state of research on cluster policy impact. The authors
of these studies, who deal more thoroughly with the issue of impact, are sceptical about
the available knowledge on the effects of this type of policy intervention in market
processes (Uyarra and Ramlogan 2016; Fornahl et al. 2015; Andersson et al. 2004;
Kiese 2008, 2017; Fromhold-Eisebith and Eisebith 2008a, b; Lindquist et al. 2013).
This leads to the suspicion that there is a gap between the high expectations placed on
cluster policies and the actual knowledge about their impact.

Germany is well-suited for researching cluster policies because scholars can refer to
in-depth information about these interventions. There is also a considerable range of
different types of cluster policies in Germany that have been applied over time. In fact,
Germany has a roughly 25-year history of diverse cluster programmes developed under
the aegis of federal or state governments. In this context, it should be possible to arrive
at a clear understanding of the relationship between the expected and the realised
impacts of these policies. In addition, because Germany’s portfolio of cluster policy
measures is, in many respects, similar in structure to the cluster policies in most EU
member countries, the results of studies dealing with the impact of cluster policies in
Germany should allow comparisons with the experiences collected elsewhere.

The term “cluster” has attracted the attention of policy makers and researchers from
a variety of disciplines (cf. on the remarkable rise of the cluster narrative, Vicente 2016:
4). As a result, the term is now open to different interpretations and definitions. In this
paper, we rely on the short version of Porter’s rather general, but among researchers
widely accepted definition:

“A cluster is a geographically proximate group of interconnected companies and
associated institutions in a particular field, linked by commonalities and comple-
mentarities.” (Porter 1998: 199)

While a cluster is marked by certain structural characteristics, the term “cluster policy”
refers to action taken by government agencies to influence the development of clusters.
Over the past decades, an increasingly wide range of different policy approaches has

1 First ideas for this paper were presented in Vienna in a poster at the Austrian EU Council Presidency
Conference on “Impact of R&I Policy at the Crossroads of Policy Design, Implementation and Evaluation” on
the 5th and 6th of November 2018.
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been denoted as cluster policies (Lindquist et al. 2013; Fromhold-Eisebith and Eisebith
2008a). For this reason, we will use the plural term (similar to Kiese 2012, 2017;
Lindquist et al. 2013). Consequently, for the purpose of our paper, a cluster policy is
any programme that is either primarily directed towards the promotion of industrial
clusters, or at least contains an explicit component of cluster promotion in the frame-
work of another policy area such as technological, industrial or regional development.

The literature dealing with clusters presents a variety of perspectives. For example,
Fornahl et al. (2015) take a look at the rationale and practical concepts of cluster policy,
whereas the most recent article by Kiese (2017) focuses on the impact and evaluation of
German cluster policy. The studies of Kramer (2008), Wessels (2008) and
Schmiedeberg (2010) deal with the practical or methodological challenges of cluster
policy evaluation. Each of these papers mentions specific issues found in cluster policy
evaluations. Uyarra/Ramlogan (2016) take an international bird’s eye view of the
impact of cluster policy based on a review of existing studies. This contribution covers
many of the issues already discussed by other authors to assess the strengths and
weaknesses of cluster policy impact evaluations and explores the causes of identified
deficits.

The structure of our paper is as follows. Section 2 addresses our underlying
understanding of “impact” and discusses why impact evaluations are important.
Section 3 introduces some basic facts about cluster policies in Germany. We also
sketch the portfolio of relevant evaluation studies and the studies we selected for this
analysis. Finally, this section also presents what our analysis reveals about the impact
of cluster policy identified in these studies. Section 4 discusses reasons for the present
unsatisfactory state of knowledge on cluster policy impact. Section 5 summarises and
discusses starting points for the advancement of cluster policy evaluations.

2 The challenge of evaluating the impact of cluster policies

2.1 The concept of “impact”

In this paper, we use the term “impact” to describe the results of cluster policy
interventions, regardless of the level of effectiveness. Impact can refer to any significant
influence on a cluster-related entity, whether it be a project family, a cluster firm or
research organisation, a whole cluster, a region, a technology or an economy. In this
way, impact refers to all subsequent stages following the implementation activities,
preferably “final” stages, of longer chains of effects triggered by the original policy
intervention and can include significant unintended results. In impact evaluations,
“final stages” can only be defined pragmatically because the effects of a support
impulse can reach far into the future, as in the case of the establishment of technological
or spatial path dependencies.

Our usage of the term is compatible with its use for the last four stages in the
schematic sequence of programme effects applied in evaluations of EU programmes:
resource inputs > activities > outputs > results > intermediate impacts > final impacts
(European Commission 2004: 11, 2006:7). This logical framework is often applied in
the analysis of complex programmes (see also W.K. Kellogg Foundation 2004).
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Following a common practice in the research literature, we could use the terms
“impact(s)”and “outcome(s)” interchangeably (for the widespread confusion in the
use of these terms in the evaluation literature see Belcher and Palenberg 2018).
Faced with the choice between “impact(s)” and “outcome(s)”, the usage of both
terms in the Merriam-Webster Online Dictionary2 would suggest “impact” for our
subject associating its use with direct, striking and forceful influences of a matter A
on a matter B.

In the recent econometric literature, the term “impact” is sometimes exclusively used
to denote direct causal effects of programmes that were analysed using RCTs
(randomised controlled trials) or quasi-experimental research designs (e.g., Gertler
et al. 2011; Haskins and Baron 2011; Boockmann et al. 2014). However, this would
automatically exclude all causal statements that are based on other methods. Using
“impact” in this sense also restricts its application to a few selected dimensions of
cluster development for which statistical data are accessible.

One of the reasons why there are competing definitions of the term “impact” is
because there are competing interpretations of causality (e.g., Belcher and Palenberg
2018 cite “systemic causality”). Another reason is because the term is used to describe
different stages of longer effect chains. Our use of the term is identical to that used by
Uyarra and Ramlogan (2016) in their meta-analysis of studies on cluster policy and the
“Handbook of Innovation Policy Impact” (Edler et al. 2016), in which their contribu-
tion was published.3

In our discussion, we also use the term “effects”. The Merriam-Webster Online
Dictionary subsumes under this term “something that inevitably follows an antecedent
(such as a cause or agent)”.4 We define cluster promotion intervention “effects” as “the
totality of results that are triggered by the initial impulse of the intervention”. This
definition implies, similar to the impact definition, a multi-level perspective on pro-
gramme results. Effects may occur on the project level, the level of cluster initiatives
and/or clusters, or at the level of regional or national economies and in technological
evolution. Thus, in our usage of terminology, the concept of “effects” always includes
impact(s) on all levels of a cluster programme and all stages of the effect chains.
Additionally, this delineation also includes the practical steps in a programme’s
implementation process that are not classified under “impact”.

Regardless of how impact(s), outcome(s) or effect(s) are interpreted, or whether
“hard” or “soft” research methods are applied, the fundamental idea behind
evaluation studies is the counterfactual situation. A study attempting to identify
and evaluate the impact of an intervention must tackle the question: What would
the present situation be if this intervention in the market process had not taken
place? From this perspective, the object of interest is the “additionality” observed
in the present situation triggered by the impulse of the intervention (Bauer et al.
2009). Because the counterfactual situation is always hypothetical and cannot be
observed, the researcher has to apply a convincing method to identify the under-
lying causal links. The standard econometric method used to solve this problem is

2 https://www.merrian-webster.com/dictionary/outcome (resp. impact), accessed on 16 January 2020.
3 In the recent economic literature, a very generous use of the term "impact" can generally be observed. For
example, Shiller (2019) as well as Case and Deaton (2020) use this term very broadly.
4 https://www.merrian-webster.com/dictionary/effect, accessed on 20 August 2020. At the same time, this
expression is used to connote numerous other meanings that do not apply to our context.

108 Review of Evolutionary Political Economy

https://www.merrian--webster.com/dictionary/outcome
https://www.merrian--webster.com/dictionary/effect


RCTs, mentioned above. But the question has to be addressed, whether and in
what instances the assumptions that underly the application of RCTs are valid
when evaluating complex programmes. While econometric methods are, in prin-
ciple, superior for identifying programme effects, problems arise in their applica-
tion. These problems are caused not only by data quality and availability, but also
especially by the complexity of the effects created by policy impulses, and the
problems of attributing the results to influencing factors. Thus, the question arises,
what the application of different methods (quantitative and qualitative) either
separately or in combination can contribute to our understanding of causal mech-
anisms in the evaluation of cluster policies. Against that background, both the use
of the relevant terms and the methods used inevitably evoke paradigm debates in
social and economic research.

2.2 Why do we need impact evaluations?

In recent years, industrial countries are placing more emphasis on evidence-based
policies. Structural policies, including cluster policies, no longer have the luxury of
escaping scientific scrutiny. While the call for impact analyses now includes structural
policies, there are certain complications that are intrinsic to cluster policy evaluation
projects that we will address below.

Different kinds of cluster policy evaluations include ex ante, accompanying, ex post
evaluations, process analyses of implementation processes and participatory evalua-
tions. All of these evaluation approaches play specific roles in the evaluation of cluster
programmes (Diez 2001; Pawson 2013, Andersson et al. 2004: 119). Impact evalua-
tions are only one of several different complementary evaluation approaches. There are
many cluster policy evaluations that do not place the final programme impact at the
centre of the study.

Yet, whatever methodological or institutional difficulties arise in developing
promising evaluation approaches, the call for evidence-based cluster policies is
widely shared by practitioners and researchers who are active in this field. The
presence of difficulties does not justify the renunciation of the analysis of cluster
policy impact. The more information we can gather on the impact of policy
measures will increase the policy’s legitimacy and improve the ability of
policymakers to develop appropriate policy designs. In sum, impact evaluations
should fulfil the following tasks:

– Determine what works and what does not work in both large and small cluster
policy interventions, and enable policy makers to make choices from the portfolio
of conceivable cluster policy approaches in a trial-and-error process.

– Increase our knowledge about the relative suitability of cluster approaches to
achieve long-term political objectives.

– Evaluate how efficiently resources provided by cluster policies are used, and draw
comparisons with the use of resources in other areas such as regional development
policy, technology policy and industrial policy.

– Provide results that are either positive or negative with respect to the effectiveness
of different cluster policy approaches, in a way that will increase the available
knowledge on these policies.
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3 Cluster policies in Germany: policy area, evaluations, impact

3.1 Policy area overview

According to the constitutional rules of Germany, the federal states are supposed to be
responsible for the promotion of clusters that are situated in their territory, while federal
institutions are expected to concentrate on matters of national importance. In practice,
abstract constitutional rules do not clearly reveal the relevant delimitations of federal
and state engagements in cluster policy. Prominent industrial clusters are spatially
bound to either the territory of a single federal state, or in some cases may spill over
into the territory of neighbouring states. Given this reality, the definition of national
relevance might be controversial.

Cluster policy is implemented by institutions at all levels of public administration:
the federal republic, the federal states, regional administrative authorities and local
authorities. The European Union also contributes to relevant state programmes. Thus,
cluster policy in Germany is a multi-level enterprise that is not hierarchically organised.
Although this suggests a high degree of coordination between the relevant actors
operating at the different administration levels, there is no close coordination between
the responsible authorities, nor a “master” cluster policy plan.

Hence, German cluster policies operate in a diverse environment with a wide range
of approaches that have more or less ambitious targets, and use different instruments. In
fact, these policies are closely linked to other policy areas such as technological,
regional or industrial policy. Yet, we can distinguish between pure cluster programmes
and programmes that only feature a cluster component. In this context, the affinity of
technological cluster and network programmes is particularly striking. Both the cluster
and the network components merge seamlessly into one another.

3.2 Cluster policy evaluations

Our discussion is based on two categories of research on the economic impact of cluster
policy measures: (i) Research that is commissioned by a responsible authority and is
carried out by external independent research institutions, and (ii) Academic research
that primarily pursues an academic purpose and is intended for publication in scientific
journals or books. In the case of German cluster policy evaluations, many of the
published purely academic studies are based on commissioned studies and rely on
the data collected in the course of these commissioned studies. Because the generation
of relevant datasets is time-consuming and expensive, scholars interested in researching
cluster policy have no alternative but to refer to the relevant research data generated by
commissioned studies.

While federal cluster programmes have received a great deal of attention from the
German cluster research community, state programmes have received far less attention.
An exception being the Cluster Initiative Bavaria, which received substantial financial
resources, and has been analysed not only by a commissioned evaluation project, but
also by a free academic research project (see Section 3.5). Each of the 16 federal states
manages its own cluster programme, or an explicit cluster component that may be part
of a larger structural policy program. Both cases, independent cluster programmes and
cluster components in broader programmes, are included in the cluster policies in our

110 Review of Evolutionary Political Economy



delimitation. If financial resources from EU structural funds are used, which is nor-
mally the case, the responsible state ministries (mostly ministries of economic affairs)
are obliged to commission external analysts to conduct evaluations.

We have identified four major groups of empirical studies:

(1) Comprehensive commissioned evaluation studies that analyse the impact of
policy interventions of cluster programmes in the framework of an ex-post or
ongoing evaluation (e.g., Rothgang et al. 2014a, b).

(2) Studies that use a set of relevant regional data to conduct an econometric analysis
based on a few core indicators to determine the overall impact of a policy
intervention (Lehmann and Menter 2017; Falck et al. 2008).

(3) Studies dealing with selected aspects of cluster policy impact using methods of
econometric causal analysis (e.g., Engel et al. 2017; Nestle 2011).

(4) Econometric analyses of specific aspects of the impacts of promoted clusters,
such as the development of ensuing innovation networks (e.g., Graf and Broekel
2020; Cantner et al. 2013; Wolf et al. 2017), or studies that use qualitative
methods to analyse special dimensions of cluster development, for instance, the
importance of cluster initiatives for regional economic development (Kiese and
Hundt 2014).

In light of the substantial heterogeneity of cluster policies, it is clear that a uniform
methodological approach to the analysis of the impact of cluster policy measures would
be entirely inappropriate. Financially limited interventions, which influence promoted
clusters to a hardly identifiable degree, coexist with comprehensive programmes that
are expected to have substantial impacts in several dimensions, including: the evolution
of clusters, cluster firms, cluster regions, promoted technologies (in the case of
technology clusters), and in the spatial and sectoral structures of an entire economy,
such as employment, economic growth and welfare.

The heterogeneity of cluster policy programmes implies the use of specific evalu-
ation tools that must be tailored to specific situations. Programmes that attract a lot of
funding are also more likely to receive funds designated for evaluation, and also to
attract the interest of academic researchers. So, it is not astonishing that in the research
literature, there is a bias in favour of larger programmes. Our analysis also focuses on
the evaluations of larger programmes, because they have a better chance of leaving a
permanent footprint on economic structures. Nonetheless, problems that evaluators
have to deal with are similar for large or small programmes, and the issue of pro-
gramme heterogeneity does not affect our findings in a significant manner, because the
programme evaluations we included in our analysis have significant commonalities.
Two identifying characteristics are the promotion of cooperative research projects and
the intermediary role of cluster initiatives, often set up specifically to enable cluster
actors to participate in the programme. Programmes that do not share these character-
istics are not considered in our paper for impact evaluations.

3.3 Selection of evaluation studies

Our contribution focuses on the analysis of the impact of cluster policy in Germany,
i.e., it deals with a narrow segment from a much larger body of literature. A recent

111Review of Evolutionary Political Economy



Google Scholar search revealed 4260 titles when the keywords “cluster policy” and
“Germany” were chosen together. This figure is deceptive, because although all data
sets from the search contain the keyword “Germany”, the vast majority of these studies
deal with cluster policy in general or with the cluster policies of other countries, citing
Germany as a reference country in the text. There are also many double counts because
working paper versions of published articles are also recorded. Using Scopus as the
search engine with the same keywords reveals substantially fewer titles (28), making
the number of academic publications that directly address cluster policy issues more
manageable.5

Although we do not claim to have included all the relevant work in our analysis, we
have tried to present a representative cross-section. Our search included the Scopus
database, the Internet, and the reference lists of the available studies that address related
questions. We considered both academic works and contract research studies, and have
ensured that the key methodological approaches used in impact evaluations are
represented.

Other criteria such as year of publication, type of cluster policy evaluated or
organisational affiliations of authors did not play a role in the selection process. In
view of the research topic, a strong disciplinary bias in favour of economics could not
be avoided. Table 3 in the Appendix gives an overview of the selection. Several of the
listed papers deal with the same programme but were included because they clearly
addressed different aspects of impact. We would also have liked to have included
cluster policy measures that are carried out below the level of federal states. Unfortu-
nately, a comprehensive mapping, let alone systematic evaluation of these activities has
not been undertaken (Kiese and Hundt 2014: 121).

Many of the reviewed academic publications on cluster policy impact are based on
data and other research materials that the authors collected in the course of a larger
commissioned evaluation project conducted on behalf of the responsible federal or, in
the case of Bavaria, state ministry. Hence, contract researchers and academic re-
searchers are often the same individuals. Exceptions to this rule are the cited studies
of Falck et al. (2008, 2010), Lehmann and Menter (2017) and Nestle (2011). The link
between commissioned evaluations and free academic research that uses the collected
research material should not present a conflict of interest, because the commissioned
evaluations were carried out by independent renowned research organisations (ROs)
and universities, whereby the terms and conditions of the research contract mostly
permit the free scientific use of the data collected by the involved researchers.

3.4 What we know about cluster policies impacts

We can classify our knowledge about the impact of cluster policies in a variety of ways.
For example, the impact might be time sensitive, with a short, medium or long-term
time-horizon. We could also refer to the above-mentioned classification scheme used in
evaluations conducted under the aegis of the European Commission ( 2004: 11, 2006:
7). For our purpose, a classification based on the level of impact—micro, meso,

5 Google Scholar was accessed on November 30, 2020, Scopus on November, 26, 2020. The Scopus search
referred to the fields “title”, “abstract” and “keywords”, search terms were (“cluster policy“ OR “cluster
policies”) AND “Germany”.
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macro—is the most useful because it reveals the complex and systemic nature of state
intervention in cluster development.6 Our discussion does, however, also include
aspects of time sensitivity and the logic of action.

It might seem obvious that the impact of cluster funding should be based on the
success criteria and individual programme targets set by the funding governmental
agency. In principle, evaluators should be able to measure and evaluate programme
targets by using a variety of indicators. However, two factors suggest that the impact of
a programme should not be determined only by the achievement of the success criteria
defined by the programme designers. First, many cluster programmes, especially the
more ambitious ones, operate in a field that is characterised by a high degree of
uncertainty. This was the case, for instance, with the BioRegio programme that
supported emerging biotech clusters (Graf and Broekel 2020; Dohse 2000).7 Second,
the success criteria stipulated in programme documents is often the result of a complex
negotiation and decision-making process. In many cases, designing a programme based
on operable indicators is not a high priority for the decision makers. Instead, pro-
gramme documents sometimes contain vague, overly precise, contradictory and/or
unrealistic formulations of programme objectives. Evaluating subsequent developments
based on such targets is difficult, at best. Whatever the case, in order to gain an
unbiased perception of the programme’s impact, all programme effects on specific
actors, as well as the effects on the economic and technological environment should be
evaluated by taking the viewpoint of an actor external to the programmes.

Based on our analysis of evaluation studies, Table 1 presents not only our current
state of knowledge, but also what we do not know. The middle column lists impacts
that are addressed in the mentioned studies. References to the sources are indicated by
the numbers in brackets that refer to Table 3 in the Appendix. The right-hand column
lists impacts that are, for the most part, not addressed in the studies, but that from a
systems analysis perspective could emerge at micro, meso or macro levels. Because
cluster programmes simultaneously influence individual cluster actors, clusters as well
as their environment, Table 1 also classifies programme impacts based on these three
levels defined by our classification scheme.

3.4.1 Micro-level impacts

Under micro-level impacts, we summarise all effects triggered by the original inter-
vention on the individual cluster initiatives, on the firms and research organisations that
take part in the cluster initiative as individual organisations, as well as relevant firms
and ROs that did not participate. The micro-level comprises all organisational units,
including individuals who work in the organisation, as well as all research projects that
are funded by the programme.

6 Other related distinctions known from cluster research could be conceivable, such as the distinction between
cluster-internal and cluster-external effects, or effects on horizontal and vertical relationships between actors.
Due to the kinds of analysis found in the studies on cluster policy impact, however, the distinction micro/
meso/macro in our view make it easier to systemise the results.
7 Another example of an open-ended technology programme that bears structural similarities to technology-
related cluster programs is the promotion of the DARPA agency described by Mazzucato (2014), from whose
activities the Internet has emerged. When DARPA was founded, nobody would have seriously considered
defining the development of an “Internet” as a success criterion for the agency.
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Table 1 What is known and what should be known about cluster policy impact in Germany

Impact on Available empirical evidence on
intended and non-intended impact1

Open questions2

Micro-level Impacts

Cluster initiatives as
catalysts of cluster
actors’ cooperation

Strong trigger effects on development of
cluster initiative during the funding
period, many cluster initiatives
survive after the phasing out of the
promotion program, activities of
cluster organisations during funding
period well documented in many
cases (23, 29, 33)

Medium-term and long-term survival of
cluster initiatives and their impact on
the evolution of the cluster and its
innovation networks

Organisational design
and evolution of the
cluster initiative

Information on the development of the
legal forms, organisational structures
and resource bases of the cluster
initiatives (33)

Information missing on long-term sur-
vival record of the cluster
organisations, power relations within
cluster organisations and their rela-
tionships with single cluster actors
(firms, ROs)

R&D expenditure of
firms participating in
joint projects

Participating firms raised their R&D
expenses slightly, additionality
proven in the case of R&D subsidies
for collaborative projects (7, 14, 15,
16)

No substantial information about
long-term effects on R&D expendi-
ture

Supported research
projects

Implementation as a rule successfully
realised, information on project
output such as patent applications,
follow-up-projects, innovations (33,
38)

Missing information on impact of
funded projects on firm output and
performance as well on mid- or
long-term evolution of research port-
folio of firms

Incumbent firms(cluster
firms which
participate in cluster
initiative)

In most cases, no relevant effects on
firms that are formal members of
cluster initiative, but do not benefit
from sponsored R&D projects (33);
behavioural changes of a part of firms
participating in cluster projects, par-
tially information on product and
process innovation based on the
sponsored projects (5, 6, 24, 25, 33)

No evidence with regard to
medium-term and long-term behav-
ioural effects on the performance of
firms measured by indicators such as
sales, productivity, technological ca-
pabilities

Research organisations
(ROs)

Behavioural changes of ROs
participating in cluster initiative,
information on the evolution of the
research portfolio of the ROs (33)

Information on the medium-term and
long-term development of the partic-
ipating ROs and possible influences
of cluster promotion is largely
missing, no systematic analyses

Increase of cluster
actors’ technological
competence

Vast majority of projects carried out as
planned, much information on
progress, results and consequences
(such as follow-up publications, pat-
ent applications or innovations) of
promoted R&D projects (33)

Lack of information on the impact of
sponsored projects on the technology
base of the participating firms and
evolution of the respective
technology field

Meso-level impacts

Short- and medium-term
cluster performance
(2–5 years)

Whereas the development of cluster
initiatives is well documented in
many cases, far less is known about
the short and medium development
of cluster populations (actors

Information about the long-term devel-
opment of cluster population largely
missing, available information exclu-
sively concentrated on actors who
participate in state-funded projects,
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Table 1 (continued)

Impact on Available empirical evidence on
intended and non-intended impact1

Open questions2

participating or non-participating in
cluster initiative) (33)

all cluster actors, i.e. also
non-participating should be included

Long-term cluster
performance (> 5
years)

Promotion of biotech clusters by several
federal programmes spurred on the
emergence and evolution of a
prospering German biotech branch
originally based on start-ups (8, 9, 10,
11, 38, 24, 38)

Apart from descriptive ex-post studies
on biotech clusters no evidence of the
long-term development of promoted
clusters

National and
international visibility
of cluster

Strong evidence for increased national
and international visibility in the case
of federal cluster programmes
(LECC), based on stakeholder and
peer information (33)

Very limited knowledge about
sustainability of image gains by
cluster promotion

Start-ups in
cluster/cluster area/-
sector

Sporadic information on cluster-induced
start-ups in the respective observation
periods, no cross-cluster analyses (2,
33)

Information missing on medium-term
and long-term development and sur-
vival records of cluster start-ups, re-
lationships between start-ups and in-
cumbent cluster firms

Relations between
member firms of
cluster initiative

Apart from joint projects which are
restricted to a narrow circle of cluster
firms, improved knowledge about
other cluster firms, economic benefits
very doubtful (6, 25, 33, 39)

No evidence about changes of mid- and
long-term relations between members
of cluster initiatives available

Innovation networks Cluster promotion leads to the formation
of new networks and the expansion
of existing ones, changed structural
characteristics of existing networks,
specific information from selected
clusters (5, 6, 24, 25, 33); positive
effects of participation in cluster
initiative on building of trust (32)

No information about the medium-term
and long-term development of the
affected networks, impact of extend-
ed and transformed networks on in-
novation performance unclear

Knowledge transfer
between firms

Participation in cluster initiative favours
open innovation among members in
microsystems technology;
non-members tend to prefer com-
mercial solutions (28)

Reproducibility for other fields of
technology; no knowledge on
long-term impact of open innovation
resp. commercialised knowledge
transfer on technology and sectoral
development

Technological evolution
in regional/national
economy

Impulses on technology development
probable in some cases, anecdotal
evidence (11, 25)

Missing knowledge about the long-term
development of the relevant technol-
ogy domain and influences from
cluster promotion in critical phases of
the development of this technology

Regional economy Positive impact of cluster promotion on
respective regions assumed by many
authors, evidence on causal effects
rather seldom (17, 18, 31,)

Knowledge about long-term impact of
cluster policy on respective regions
narrowly limited

Development of the
relevant sectors

Apart from biotech industry (8, 9, 10,
11, 24) no systematic analyses
available

Whereas long-term structural impact of
cluster promotion on industrial sec-
tors seem plausible from a theoretical
point of view, this question has not
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Evidence for the influence of a cluster policy can be found in the establishment of cluster
initiatives that represent a group of related firms and research institutions. The actors in these
cluster initiatives work together to define joint strategies, promote and sometimes implement
joint projects. The initiative is supposed to represent the cluster vis-à-vis third parties, in
particular public authorities. While information is available on the short-term development
of cluster initiatives, information on their medium-term and long-term developments is
scarce. There is a fair amount of information about the relative success of cluster projects,
especially R&D projects that have been co-financed by cluster programmes. This informa-
tion gives the impression that the relative success or failure of a sponsored project, especially

Table 1 (continued)

Impact on Available empirical evidence on
intended and non-intended impact1

Open questions2

been analysed in evaluative investi-
gations

Macro-level impacts

Effects on competing
non-funded clusters

No systematic analysis available Suspicion with regard to possible
negative impact of cluster promotion
expressed by some authors, evidence
is missing

Interplay of different
cluster policy
approaches

Interplay of cluster and other policies as
problem addressed (20, 26 27, 28)

In practice, different cluster programmes
realised by different policy
authorities support the same cluster
sequentially or at the same time; the
resulting total impact does not need
to be the sum of the partial impact

Interplay of cluster
policies with other
fields of structural
policy

Anecdotal evidence with regard to the
relationships between cluster
promotion and regional policy, first
trials of quantification of effects on
regional economy (17, 18, 19, 31)

Systematic analyses of the role and
effects of cluster policy on industrial,
regional and technology policy is
missing

Efficiency of resource
allocation

No studies Comparisons with hypothetical
alternative usages of applied
resources in structural policies not
available

National growth and
welfare

Assumptions with regard to positive
structural and welfare effects based
on plausibility considerations (22, 25,
27, 28 31)

Exact knowledge on structural and
welfare impact of cluster promotion
and relative cost-benefit balance
compared with other measures of
structural policy missing

1 In the left column, selected results from individual evaluation studies are shown, which are important from
the point of view of our research question. The numbers in brackets refer to the research works listed in the list
in Table 3 in the Annex. 2 The right-hand column lists individual aspects of the possible (intended and
unintended) impact of cluster policy, to which the available evaluation studies have so far provided little
information. Empirical findings were mirrored against expectations regarding desirable influences of cluster
support on the development of clusters, their actors and their economic environment, which can be found in
the theoretical cluster literature and have often been incorporated into programme documents on cluster
support. Important sources in this context are Alecke et al. 2008; Andersson et al. 2004; Audretsch et al. 2016;
Brenner et al. (2013); Brökel and Graf 2020; Crass et al. 2016; Eickelpasch et al. 2004; Falck et al. 2011;
Ketels 2014; Porter 1998, 1999; Santner 2018; Segers 2016; Sölvell and Williams 2013; Uyarra and
Ramlogan 2016; Vicente 2016
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of R&Dprojects, depends heavily on the level of risk connectedwith the respective projects.
Studies dealing with the medium-term and long-term effects of cluster promotion on
sponsored projects, on follow-up projects, firm sales and innovations are largely missing.

The information about the impact of cluster projects on participating firms is limited.
While there is some evidence that cluster projects have a positive influence on patent
applications, sales and product and process innovations of participating firms, there is little
evidence for medium-term and long-term influences on firm evolution. Some econometric
findings suggest positive influences of cluster programmes on firm performance, but the
assumed causal relations deserve further research. A general finding of evaluative works is
that cluster programmes have a stronger impact on SMEs than on large enterprises.

An area that deserves more attention in the empirical research is the short-,
mid- and long-term impacts of programmes on participating research organisa-
tions, namely universities and independent research institutes. There is some
evidence for input additionality. While there is some evidence that the establish-
ment and activities of cluster organisations that include ROs would not have taken
place without the support, the findings about the funding of promoted R&D
projects are less clear. It appears that programme initiatives, on average, do not
crowd out private R&D investments. There is evidence that public project funding
resulted in moderate increases of average firm R&D expenditure (Rothgang et al.
2014a, b; Engel et al. 2017). The results in terms of output additionality on the
micro-level are less clear. There are empirical findings with respect to the pro-
gramme effect on activities of cluster initiatives and partial findings about the
output of research projects that otherwise probably would not have been realised,
and to behavioural changes of cluster firms and ROs.

The question of output additionality is more complex than input additionality in that
an additional effect is not necessarily linked to a net gain in terms of programme
objectives. It is difficult to determine if a successful R&D project would have been
carried out without public funding at some point in time by another company without
public funding. Cluster firms that do not participate in cluster promotion might develop
just as successfully as those clusters firms that receive public funding. Then, the
question is not just the observed output additionality, but to what extent this
additionality is associated with a benefit.

3.4.2 Meso-level impacts

Under meso-level impacts of programme-induced influences on cluster evolution, we
include: induced demographic changes in the size and structure of the cluster firm
population, effects on the evolution of the technology that is the focus of the sponsored
cluster, influences on the innovation networks within and around the cluster, effects on
the regional and sectoral development as well as the international visibility of the
cluster. The inclusion of “international visibility” among meso-level impacts may seem
surprising at first glance, but an international comparison of the cluster allows evalu-
ators to draw on the assessments of a global expert community.

The few systematic studies on the development of promoted clusters concentrate on
selected sectors (especially the biotech sector), or deliver as descriptive case studies
empirical finding on the analysed cluster. Some evaluations contain partial information
on start-ups that were established after the onset of the programme. There is also

117Review of Evolutionary Political Economy



information on cluster populations (firms and ROs) that specifies the organisations
participating in the cluster initiative as more or less active members. Relevant organi-
sations that do not participate in the cluster initiative, although they are located in the
cluster area, are rarely taken into consideration. Again, evidence dealing with the
evolution of the sponsored clusters over several years is largely missing. An exception
are two commissioned studies on the development of the biotech sector (Dohse 2000,
2007; Dohse and Staehler 2008). These studies try to establish causal links between the
promotional impulses and observed development on the basis of methods of structural
analysis.

Most available information on meso-level impacts is on the development of inno-
vation networks triggered by the programme impulses. Studies based on social network
analysis show that the co-financing of R&D projects leads to a significant expansion
and structural changes of the innovation networks within the promoted clusters. There
is evidence that cluster policies provide the opportunity for SMEs to participate in
research networks, and lead to the central network actors playing a more pronounced
role (Cantner et al. 2013; Töpfer et al. 2017).

The pioneering work of a recent publication (Graf and Broekel 2020) analyses
the long-term effects of cluster funding on innovation networks. The authors
analyse the short- and long-term effects of the BioRegio contest on innovation
networks in the promoted clusters. They use biotech clusters that were not
promoted under BioRegio, but received funds from sectoral biotech promotion
programmes, as a comparison group. The initial impact on the networks of the
BioRegio clusters was strong, but not sustainable. The long-term effects were
similar in both groups with slight advantages in favour of the clusters supported
by sectoral subsidies (Graf and Broekel 2020: 10-11). The study covers a central
aspect of BioRegio support, although it does not claim to provide a conclusive
overall assessment of the BioRegio contest, nor is it possible to generalise the
results to innovation networks of clusters in other industries because of the
different sectoral innovation systems.

Thus, in the case of output additionality on the meso-level, there is strong
evidence concerning the extension and transformation of existing cluster innova-
tion networks (Graf and Broekel 2020; Cantner et al. 2013; Rothgang et al. 2014a,
b). However, the question remains whether the newly created networks always
provide added value for the actors involved. This question is particularly justified
if the participating companies were not free in the selection of their cooperation
partners by programme regulations.

The available evidence also shows significant differences in the meso-level impacts
that are particularly noticeable between different industries or fields of technology
(Dohse; Fromhold-Eisebith 2014: 78). It remains unclear, however, whether these
differences are primarily due to special features of the respective industry, to charac-
teristics of the respective support programmes, or to other factors.

Information on the consequences of cluster promotion on the cluster’s region is
largely missing, apart from isolated, mostly positive, general statements in some
evaluation studies. Although some econometric analyses based on accessible
regional statistics and firm databases have given positive testimony to the respec-
tive aspects of cluster policies, the causal interpretation of the results remains
unresolved.
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3.4.3 Macro-level impacts

Macro-level impacts of cluster policies include: effects on sectoral development and
non-funded clusters, the interplay of competing federal and state-level cluster policies,
efficiency of resource allocation in all cluster programmes and the impact on national
growth and welfare. Our knowledge about this type of cluster policy impact is still very
limited. Therefore, it is hardly possible to make serious statements about the cost-
benefit ratios of cluster policies compared with other structural policies (e.g. conven-
tional industrial and technological policies).

At least, first attempts have been made, using econometric tools, to examine the
effects of cluster policy at the macroeconomic level. Falck et al. (2010) conducted a
research project on the effects and determinants of innovation in Bavaria that was
funded by the German Science Foundation. Using a difference-in-difference approach,
they analysed the “Cluster Initiative” established in 1999 by the state government of
Bavaria. They found that this cluster policy programme increased the likelihood that
the firms became innovators in the target industries by 4.6 to 5.7 percentage points. At
the same time, the R&D spending of the firms decreased by 19.4% (Falck et al. 2010:
580). The authors attribute this decrease to companies’ improved access to external
know-how (cooperation with public research organisations and access to suitable R&D
personnel) as a result of the funding organisation.

In another paper, Lehmann and Menter (2017) investigate effects of the federal
“Leading-Edge Clusters Competition” on regional GDP growth. Using panel data for
the 150 German labour market regions, the authors applied a difference-in-difference
estimation to evaluate the effects of this programme on the regions. They found that
regional clusters might significantly increase the absolute regional wealth, and that
cluster policy had a positive effect on regional economic performance (Lehmann and
Menter 2017: 26). On this basis, they conclude that the support of clusters is “an
efficient and adequate political instrument to foster regional wealth and corresponding
regional endowment” (ibid.). These results seem to contradict the findings of Rothgang
et al. (2014a, b) who identify a substantially smaller programme effect at the micro at
meso level.

Despite the reported positive results, it remains unclear whether cluster policies
fostered regional and national growth and prosperity, as well as technological progress,
and how they compare with other structural policy measures. A larger number of
studies would be necessary to confirm the general impact patterns found, preferably
based on other approaches. The question of whether and how support for selected
clusters affects the development of competing, unsupported clusters remains open.
Furthermore, it is not surprising that there are no analyses of the economic efficiency
of resource allocation in cluster support, as knowledge about its actual impact is
limited.

The research literature provides diverse body of evidence on the overall impact of
cluster policies. Apart from the authors quoted above, some researchers express
reservations about the cluster concept in general, and the resulting policy approaches
(e.g. Martin and Sunley 2003). The majority of cluster researchers give cluster policy a
predominantly positive assessment, although criticism of individual aspects remains
(Kiese 2008, 2012, 2017; Fromhold-Eisebith 2014; Fromhold-Eisebith and Eisebith
2008a, for an international perspective Uyarra and Ramlogan 2016; Lindquist et al.
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2013; Ketels 2014). It should be noted that many of these statements are not only based
on evidence, but also on intuitive assessments.

4 Why do we know so few facts about the impact of cluster policies?

The discussion in this and the following section relies on our analysis of the evaluation
studies on cluster policy in Germany. Some aspects we highlight are rather practical in
nature and, therefore, receive little attention in evaluation studies and are rarely
considered in overall accounts of cluster policies. Nevertheless, these aspects are
important for understanding the state of our knowledge on the impact of cluster
policies.

4.1 Systemic nature of cluster policy interventions

The firms, research and educational organisations, public authorities and social insti-
tutions located in a cluster are related with each other in various ways by their
participation in local business, information and knowledge exchange networks
(Andersson et al. 2004; Bathelt and Glückler 2018; Porter 1998, 1999). The nucleus
of a cluster is formed by an industry or group of related industries, including related
service providers and public institutions. In large urban agglomerations, firm clusters of
different industries coexist alongside each other, overlap and are mutually related to
each other. What all clusters have in common, regardless of their industry/technology
orientation, is that they form localised, more or less complex systems. Since clusters
play an important role in innovation processes, it is appropriate to view them analyt-
ically as clearly identifiable innovation systems.

For this reason, cluster policies are ultimately intended to influence the development of a
complex entity. Cluster policies might attempt to positively influence the dynamics of the
cluster system by compensating for identified systemic weaknesses, often called “system
failures”. These policies might also attempt to foster the development of new clusters, or use
the system properties of clusters as a lever to promote a region or an industry.

In all cases, cluster policies do not primarily address single economic actors, but
smaller or larger groups of interacting firms and related organisations. Single cluster
organisations, firms or research organisations that receive government funding to carry
out cluster-related projects, are involved in their capacity as members of a superordinate
entity—a cluster or network—consisting of a group of interacting market and non-
market actors. The expectation of cluster policy makers is that the impulse directed at
the individual and responsible actors will capture the greater collective behind them to
produce a welfare effect. Thus, a systemic component is naturally present in the
“genes” of cluster policies.

The systemic character of cluster policy impact has certain consequences for its
measurement (Rothgang et al. 2017). Not only are multiple indicators needed to
identify different kinds of impact, changes in impact indicators created by the trajectory
from the initial policy impulse to final results are also influenced by emergent process-
es. There is also substantial ex ante uncertainty about the actual impact of a cluster
programme. Furthermore, we can identify substantial time spans from the initial policy
impulse to a possible observed programme impact.

120 Review of Evolutionary Political Economy



The spectrum of possible measures bearing the cluster policy label ranges from easily
manageable measures that promote a cluster organisation and its management, to
ambitious cluster programmes aiming at several simultaneous targets and involving
considerable financial expenditures. This latter type of cluster programme can be quite
complex, as it consists of many individual measures with a specific impulse that are
combined under the umbrella of the programme. Some individual cluster policy mea-
sures can be rather simple and inexpensive, even if the underlying larger cluster narrative
aims at a complex cluster entity. Examples are using public funds to set up cluster-
related discussion groups, or finance additional training programs for cluster managers.

The question of which systemic impacts arise from an individual cluster funding
project, or an individual cluster programme, can be answered by more or less ambitious
investigation procedures. Sometimes, even simple intuitive assessments of the systemic
relevance of a programme based on available evidence and past experiences with
similar cluster programmes may be helpful. Demanding resource-intensive systemic
investigations are only appropriate for ambitious and well-funded programmes.

Although evaluations generally recognise the systemic character of a cluster, they
usually concentrate on only a few selected aspects of cluster development and perfor-
mance (Uyarra and Ramlogan 2016: 225) that are accessible on the basis of the
available information and data. In contrast, the systemic nature of clusters calls for a
holistic approach, or at least a holistic perspective.

4.2 Methodological toolkit

Given the systemic nature of cluster promotion, cluster evaluators must determine the
most appropriate methodological toolkits to use in their evaluation of cluster policy
impacts. Cluster policy evaluations use the whole range of quantitative and qualitative
methods typically used to evaluate public programmes (see for a general presentation,
Schmiedeberg 2010). Recently, clients of contract studies at the national and European
level have been attaching more importance to quantitative methods, and have an
affinity for RCTs. However, in Germany, conventional methods (both quantitative
and qualitative) dominate.

Based on our observations about the systemic character of cluster policy impact, the
methods used in cluster policy evaluation should address at least one of the following
aspects, or a combination of any number of the listed aspects:

– The methods should address the causality problem in a suitable way.
– The methods should be able to deal with the suboptimal data availability, and

situations where only a few observations are available.
– The applied methods should, in their combination, be able to deal with the

multidimensionality of programme impulse and outcomes.
– The methods should be suited to increase our knowledge about the transmission

processes from the initial policy impulse to programme impacts.
– The methods should consider the time-sensitive nature of programme impacts, and

use indicators to measure an impact when it might actually be expected.

Any assessment of the relative strengths and weaknesses of different methodological
instruments should consider the diversity of the cluster programmes discussed above.

121Review of Evolutionary Political Economy



The literature recognises the need for program-specific research designs (Kiese 2008).
Hence, it is not astonishing that many authors favour a mixed method design that
combines quantitative and qualitative methods tailored to the specificities of the
evaluated programme (Andersson et al. 2004; Fromhold-Eisebith 2014; Kiese 2008,
2017; Fornahl et al. 2015: 95; Sölvell and Williams 2013). Larger contract research
evaluations are always confronted with the task of tailoring the mix of methods to the
characteristics of the programme. The evaluation of the Leading-Edge Cluster Compe-
tition (Rothgang et al. 2014a, b) and, although not explicitly designated as mixed
methods design, the evaluation of the BioRegio and BioProfile programmes (Staehler
et al. 2006) are examples of this practice.

There is a strong argument for combining quantitative and qualitative methods. Both
methods have specific strengths and weaknesses that, to some extent, complement and
counterbalance each other when they are combined (Plano Clark and Creswell 2008).
As Kuhlmann (DeGEval 2016a) argued, it would be wrong to establish a hierarchical
order among research methods e.g. that quantitative methods are always superior to
qualitative ones. When different methods are applied to examine the object of inves-
tigation, a variety of perspectives permit the merging of findings through triangulation
(Flick 2008). These synergistic effects might bring us closer to achieving our goal of
increasing our knowledge about impacts. However, the mix of methods cannot com-
pensate for deficits in the available portfolio of methods.

Table 2 outlines the strengths and weaknesses of the prevalent methods of data
collection and analysis used in cluster evaluation. Most of the methods outlined in
Table 2 are also the focus of recent methodological discussions conducted by
German (DeGEval) and Austrian (fteval) evaluation organisations. The concrete
mix of methods used varies greatly from evaluation to evaluation. The choice of
methods in contract research depends on the contractually negotiated conditions,
the size of the resource base available and the methodological competencies and
preferences of the evaluators.

The methods outlined in Table 2 do not include required groundwork activities, such
as project administration, organisational preparation of surveys (e.g., initiating contacts
with the cluster initiatives) or collection of baseline data in the absence of an ex ante
investigation. In some cases, the line between quantitative and qualitative analysis
blurs. For example, the use of survey data in an econometric analysis requires the
previous successful solution of the qualitative tasks. Here, however, the qualitative
component is only a preparatory tool of a quantitative analysis approach, not an equal
counterpart in a triangulation of different perspectives on the object of investigation.

As the assessment shows, each of the methods used has its individual weak-
nesses and strengths. Thus, evaluative works on cluster programmes should not be
based solely on the available repertoire of rigorous econometric methods suited to
identify causal relationships. At the same time, qualitative methods like case study
research can lead to overly optimistic assessments. Even if the notorious deficiency
of information on the long-term development of promoted clusters could be over-
come, which seems improbable, the complexity of the effects triggered by the more
ambitious cluster programmes would be too substantial to be grasped by the use of
the present quantitative or qualitative state-of-the-art methods. Section 5 will
discuss some additional methods that could supplement the methodological toolkit
that is presently in use.
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Table 2 Strengths and weaknesses of the current portfolio of methods applied in cluster evaluations

Methods Strengths Weaknesses

1 Methods of data collection - apart from the use of relevant official statistics and research data bases -

Monitoring of the activities of
the cluster organisation

The establishment of reliable
monitoring systems is a
prerequisite for solid evaluation
work

In most cases, evaluators’ resources
are too limited to fulfil this task,
self-monitoring of cluster initia-
tives is only of limited scientific
value

Standardised surveys of cluster
actors or cluster
organisations

High participation ratios probable as
long as addressees (firms, ROs)
receive subventions, easy to use
instrument, which is suitable to
collect a lot of information,
possibly on a repeated basis

Cluster actors who do not participate
in the cluster initiative hardly
accessible, information affecting
core interests of the organisation
reluctantly transmitted

Stakeholder interviews with
cluster actors

Access to deep information that
would not be accessible in other
ways

Stakeholders benefiting from the
programme interested in a
positive evaluation of the results

Interviews with programme
designers and responsible
authorities

Access to insider knowledge, which
can be helpful in reducing
information asymmetry between
programme managers and
evaluators

Denial of access to critical aspects of
programming and
implementation

2 Qualitative methods of data analysis

Document analyses on
cluster-related written infor-
mation

Indispensable source of information
on cluster initiatives, esp. with
regard to the baseline assessment
in cluster promotion

Idealised self-image of the “cluster”
seen with the eyes of cluster ini-
tiative organisers, selection bias
of delivered fragmentary infor-
mation

Comparative analyses of
interview results

No comparable specific information
can be obtained through
document analysis, statistics or
own surveys

It is difficult to avoid subjective
elements in the analysis,
competent interpretations require
skill and know-how on the part of
the evaluators

Cluster case studies Especially useful for the analysis of
long-term cluster evolution, pro-
vided that baseline information
and data about cluster develop-
ment are available

Quality strongly dependent on the
degree of investigation efforts,
thorough case study very
resource-intensive; results usually
not transferable to other models
of cluster support and other clus-
ter sectors/markets. Quality of the
message on causal effects cannot
be verified, dependent on the ac-
curacy of the picture shown

3 Quantitative methods of data analysis

Benchmarking on level of
clusters or cluster
subsystems

Multiple application possibilities at
levels of clusters, cluster
initiatives and cluster actors,
comparisons of different cluster
programmes

It is difficult to find suitable
benchmarks among other
promoted or non-promoted clus-
ters

Social Network Analysis
(SNA)

Indispensable method for the
analysis of innovation and other
cluster networks

It is difficult to convince network
actors to participate, no
assessment of performance
aspects of networking possible
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4.3 Informational basis

Under ideal conditions, evaluators of cluster policies would have full access to all
relevant data on the activities directly triggered by a cluster policy intervention. These
data would include time series data on the clusters and the cluster actors (firms and
research organisations participating or not participating in the cluster initiative), data on
realised innovations and patent applications as well as the economy of the cluster
region. With this informational base, a wealth of baseline, process and “final” stage
data on the promoted cluster and the market actors operating in its framework would be
available to the evaluators. In reality, the situation for evaluators is quite different than
this ideal situation (e.g. the descriptions of the informational situation in Kramer 2008;
Dohse and Staehler 2008; Eickelpasch and Pfeiffer 2004; Fromhold-Eisebith and
Eisebith 2008a, b). Evaluators are left with no choice other than to use the available
information even if certain core dimensions of impact can only roughly be addressed.
In such a situation, the evaluations give a rather incomplete picture of the different
dimensions of programme impact.

Table 2 (continued)

Methods Strengths Weaknesses

Randomised controlled trials
(RCTs)/Quasi-experimental
trials (QETs)

Method of choice, provided the
conditions for its application are
met

Conditions for application not given
regarding central questions of
impact evaluation; can only
address some (rather few) effects;
limited data availability; methods
not applicable when there is a
small number of cases

Other methods of statistical
analysis

Multiple application possibilities,
often in close connection with
qualitative methods through
triangulation

Many statistical methods do not
fulfil requirements for rigorous
causal analysis

Regional/sectoral/cluster-related
statistical models

Suitable for comparative study of
the development of clusters and
cluster regions, where appropriate
data are available

Results depend on a wide range
of premises

Cost-benefit analyses Important instrument for
comprehensive analysis of cluster
programmes and comparisons
with similar actions of structural
policy

In order to obtain results, the use of
strict premises is necessary

Sources: Ad 1: Methodologically and practically oriented literature on cluster policy and its evaluation
(Schmiedeberg 2010; Lindquist et al. 2013); methodological sections of evaluation studies (for instance,
Staehler et al. 2006); experience from the evaluation of various innovation policy programmes (e.g., Rothgang
et al. 2014a, b)

Ad 2: Methodological literature (Kelle 2007; Plano Clark and Creswell 2008; Flick 2008; Lamnek 2005;
fteval 2004)

Ad 3: Methodological literature (Bauer et al. 2009; Gertler et al. 2011; Haskins and Baron 2011; fteval 2004)
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Contracted evaluations rely heavily on the quantitative and qualitative information
that is collected during the evaluation process in surveys and expert interviews. In some
cases, evaluators develop monitoring systems to collect data delivered by the cluster
organisation or the project agency (e.g. Rothgang et al. 2014a, b). Official statistics are
often used when it is possible to do so with reasonable effort. In some more ambitious
commissioned evaluation projects, researchers make use of scientific data bases like the
worldwide patent database PATSTAT, the German federal funding data basis, the
innovation panel data (CIS data), or the firm data base Amadeus to obtain information
on the researched clusters and to construct control groups for econometric analyses
(e.g. Engel et al. 2017). Some of the academic researchers using quantitative methods
to investigate cluster policies create their own data bases or data collections during their
involvement in commissioned evaluation projects (e.g. Cantner et al. 2013; Engel et al.
2017; Engel et al. 2015; Hinzmann et al. 2017; Engel et al. 2013; Fromhold-Eisebith
and Eisebith 2008a, b; Dohse 2000, 2005, 2007; Dohse and Staehler 2008). Other
researchers make use of information collected in academic studies (e.g. Kiese 2012;
Nestle 2011; Falck et al. 2008, 2010).

Cluster actors are often reluctant to cooperate with evaluators, limiting access
to internal firm data. This is the case even if the programme’s promotion condi-
tions explicitly require the provision of clearly defined data under specified
conditions. While it is true that cluster actors are not an ideal source of informa-
tion in the sense that they might make a too favourable judgment on the usefulness
and the results of the cluster programme, their subjective appraisals are indispens-
able. In the absence of appropriate methods to determine the success of cluster
promotion, the assessment of success or failure must necessarily be based on the
judgments of stakeholders. Even if other methods are used, stakeholder opinions
provide valuable supplementary and perhaps necessary corrective information
(Lindquist et al. 2013: 7).

Summing up, the overall availability of information about cluster development
triggered by the original promotion impulse is constrained by two key factors. The
relevant data is scattered and difficult to compile efficiently. In addition, evaluators and
researchers who choose to rely on insider information are often met with restraint by
the core actors who dispose of important insider information. Both factors have an
adverse effect on the general quality of evaluations.

4.4 Practical contexts of evaluation studies

Essential for the understanding of scientific work is its context of origin. The first eye-
catching fact about the research on cluster policy evaluations is that all comprehensive
evaluation studies of public cluster programmes (e.g. Staehler et al. 2006; Dohse and
Staehler 2008; Rothgang et al. 2014a, b), as well as a general assessment of cluster
policy (Fornahl et al. 2015) have been produced in the context of official evaluation
mandates. Many of the academic journal articles on the effects of German cluster
policies were created as by-products of commissioned works, and used data collected in
the course of commissioned evaluations. In practice, it is difficult to draw a clear line
between commissioned studies and free academic work. In some cases, the connections
are indirect and can hardly be discovered by outside observers when data from contract
work forms the basis of subsequent scientific analyses.
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Evaluation work in Germany, as in many other countries, is largely dependent on
public financing and carried out by various types of independent research organisations
or consulting firms on behalf of government agencies (for the general situation see,
Astor et al. 2014). Among the contractors of commissioned evaluation projects, the
main actors are publicly (co-)financed independent economic and innovation research
institutes, a circle of private-sector consulting firms that specialised in innovation and
technology policy topics and are active at either the national or European level, and
national branches of global consulting companies.

The content of contract evaluations is always determined by agreed upon objectives
and procedures, and is constrained by the available resources. The benefits of the
evaluation should be in a reasonable proportion to the costs incurred (DeGEval 2016b:
40). Analyses are often limited because of a lack of resources. It should be noted that all
contract research automatically brings a principal-agent problem into play
(Schmiedeberg 2010: 391), which needs not diminish the scientific quality of such
work, but must be taken into account and, although not absent in purely academic
research contexts, is less acute there.

Contract evaluations deal with specific cluster programmes or include an assessment
of the cluster policy component that is part of the program (as is the case in European
structural policies). If the evaluation is financed by the European Union, evaluators are
usually required to follow a uniform, standardised grid of indicators, research questions
and methods. The European Commission justifies this approach by the legitimate wish
to meet the challenges of enforcing minimum standards of evaluation and of producing
comparable results for all member countries that take part in the respective European
program.

The integration of evaluation research in rather narrow contractual frameworks has
two consequences for the contents and course of evaluation processes: (i) The infor-
mation wishes of the contractor determine the portfolio of research questions asked, and
(ii) The procedure of the evaluation, not the least its timetable, is determined by the
needs of the client. Thus, evaluators are required to deal primarily with questions of
interest to the client who, in the case of programmes that are co-financed by the EU, are
even obliged to work in the given framework of research questions (for the general
approach see, European Commission 2004). The civil servants responsible for pro-
gramme oversight have a strong interest in promptly receiving the analysis of the
effects of the programme and information about its implementation. They are also
looking for positive results. In programmes characterised by long-term effects, these
requirements are in conflict with the researchers’ objective possibilities to deliver solid
information about the actual effects that are determined by the temporal logic of the
effect chains of the programme impulse. The stipulated time schedule of the evaluation
follows the requirements of the policy process and not the intrinsic methodological
requirements of the analysis. This results in a tendency to take a short-term view on the
programme. Results are expected before effects can actually be observed. Furthermore,
the interest of decision makers in long-term retrospective evaluations of the impact of
programmes that have been initiated under the responsibility of previous governments
is limited.

Finally, a problem that complicates meta-analyses of commissioned evaluation
studies of German cluster programmes should not remain unmentioned. In times
of big data and the Internet, it should actually be easy to make all evaluation
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studies commissioned by a ministry or another public organisation available in a
freely accessible public database, regardless of the type and scope, or quality and
timing of the products created. Unfortunately, this is not the case, because the
federal and state governments have not yet been able to agree on the establishment
of such a database.

4.5 Limits of transferability of evaluation results

Given that there is no comprehensive ex-post analysis of a larger German cluster
programme that would provide information on all essential aspects of the programme’s
impact, there are a number of individual studies that provide selective insights into the
effects of individual programmes (e.g. Dohse 2000; Dohse and Staehler 2008;
Eickelpasch and Pfeiffer 2004; Nestle 2011; Rothgang et al. 2014a, b). Yet, the extent
to which the results obtained for one case, be it a programme, single cluster or policy
approach, can be used to draw conclusions for other programmes, clusters or cluster
policy approaches, is an open question. This question is especially pertinent given the
conflicting general assessments of the usefulness of cluster policy measures in Germa-
ny that contain explicit and implicit judgements about cluster policy impact (positive,
e.g. Dohse 2005; Falck, Heblich, Kipar 2008, 2010; Lehmann and Menter 2017;
negative Fromhold-Eisebith 2014; Fromhold-Eisebith and Eisebith 2008a, b; centre
position Kiese 2008, 2012, 2017).

On an abstract level, this question has been addressed in the methodological
literature under the heading of the “external validity” of empirical findings. In the case
of statistical analyses, the question is if it is admissible to generalise the results obtained
from a sample of members of a population to the rest of the population. This requires,
among other things, that the results identified in the evaluation can be replicated for
groups beyond those evaluated (Gertler et al. 2011: 14). As Peters et al. (2015) show in
their analysis of a comprehensive set of studies based on RCTs that were published
between 2009 and 2014, the question of external validity was, in most cases, insuffi-
ciently answered or not considered at all. However, the programmes addressed in these
RCTs are located in the areas of labour market policy, health care, social policy or
micro-oriented development policy, and are aimed at individuals, families or house-
holds. Beneficiaries and comparison groups not subject to treatment can be selected
from a relatively homogeneous population of individuals (families/household) and thus
offer favourable conditions for RCTs.

In the case of complex cluster policy programmes, things are quite different. Cluster
programmes tend to address complex units with pronounced individuality, for which
there are at most a very small number of comparable counterparts that share noticeable
structural similarities. In the context of qualitative studies, such as case studies in
general, one should rather focus on the (partial) transferability of evaluation results to
other specific cases. The stringency of statistical conclusions is excluded from the
outset, hence, we are primarily interested in the transferability of evaluation results
obtained for one cluster programme to other programmes (for external validity in
qualitative research see, Onwuegbuzie and Johnson 2008). Even in cluster-related
research contexts, where the conditions for statistical analysis are given, induction
problems occur. For instance, Nestle (2011: 228, 233) warns against generalising his
results.
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The pervading problem of transferability/generalisability of evaluation findings in
cluster policy results from individual characteristics of cluster programmes, cluster
initiatives and clusters as well as external conditions:

(1) Each cluster programme uses very different instruments, has different targets
defined by programme designers, and has varying amounts of public funding.
Cluster programmes also encounter a variety of industry, technological and
market conditions. Experiences collected in one industry, such as biotech, might
not be transferable to another industry, such as for example energy production.

(2) When a cluster programme addresses clusters from different sectors, it inevitably
encounters very different sectoral and regional innovation systems. What works
well in one field of technology, may prove to be problematic in another
(Fromhold-Eisebith and Eisebith 2008b).

(3) Promoted clusters are in different phases of their development, as demonstrated
and analysed in the research literature under the heading of “cluster life cycles”
(Bergman 2008; Fornahl and Hassink 2017; Menzel and Fornahl 2007; Brenner
and Schlump 2011). Thus, insights obtained for an emerging cluster might not
been applicable to a mature cluster.

(4) Cluster support presupposes the existence of cluster initiatives that act as inter-
mediaries between state organisations and cluster actors. Success and failure of
cluster support is also dependent on the capabilities and engagement of cluster
organisers, facilitators, mediators and information brokers, who organise joint
efforts and provide cohesion and trust-building among cluster actors.

(5) There may be an imbalance of power between the participating actors in single
cluster initiatives. For instance, the presence and relative weight of SMEs and
large companies, of research organisations, or the possibility of a single actor
playing a dominant role. These patterns, in respect to the distribution of power
between different actors, can vary between different clusters, further complicating
the transfer of experiences.

(6) External circumstances, such as changing general political conditions or foreign
trade factors, may exert decisive influences on the success or failure of a cluster
promotion programme.

None of these difficulties is a sufficient reason for abandoning comparative studies on
the effects of cluster programmes. Similar problems arise in all sciences that rely
heavily on descriptive work. However, it is important that two elemental facts be
considered in comparative studies of the impact of cluster promotion. First, it is
apparent that success or failure of cluster programmes is to a large extent context-
dependent. Second, the existence of diverse idiosyncratic factors, not only within
cluster programmes, but within the very clusters themselves, leads us to the conclusion
that contingency plays a decisive role.

The limited transferability of evaluation results obtained for one cluster programme
to other programmes, or from one supported cluster to another within the same
programme, is one of the pitfalls in research practice. To a large extent, this limited
transferability is responsible for the observation that it is rather difficult to assess the
general impact patterns of cluster policies. In the following section, the question of
what options are available here will be examined.
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5 Summary and discussion

Our analysis shows that the research literature on cluster policies in Germany delivers
important insights on selected cluster programmes, and on single aspects of the
consequences of their implementation. However, convincing answers to some of the
most pertinent questions regarding the general impact patterns and practical benefit of
these programmes have not yet been delivered. Our results are in line with the findings
of other authors who focus on the German context (Kiese 2008, 2012, 2017; Fromhold-
Eisebith and Eisebith 2008a, b, Fromhold-Eisebith 2014), as well as of authors who
analyse cluster policy in general (Andersson et al. 2004; Uyarra and Ramlogan 2016;
Lindquist et al. 2013).

Our critical review of the results of existing studies reveals that the availability and
certainty of statements describing the impact of programme interventions decrease
along three axes: (i) Knowledge on impacts becomes more fragmentary with the
transmission path’s increasing distance from the original policy impulses; (ii) The
evidence on effects decreases as the complexity of policy measures and transfer
mechanisms increases; (iii) Because the effects unfold over the course of time, it
follows from (i) and (ii) that the certainty of knowledge decreases as the temporal
distance of the progression of action levels increases from the original intervention.

We identified the following main reasons for the unsatisfactory state of knowledge
about the impact of cluster policies:

(i) While cluster policies aim at a positive long-term development of the promoted
clusters, which are complex entities marked by self-organisation and emergence,
the systemic character of the subject and design of the policy intervention does not
find the degree of attention in evaluations that it deserves.

(ii) The methodological toolkit used, in most cases mixed-method designs with
different weighting of quantitative and qualitative investigative elements, neglects
systemically oriented investigation components and favours the research of those
aspects that indicate short-term effects, while medium- to long-term effects are
only partially addressed based on easily accessible data.

(iii) The informational basis of most evaluations shows significant weaknesses, in the
sense that important data is not or hardly accessed.

(iv) Evaluation research on the effects of cluster policies is heavily dependent on
research commissioned by public administrations. Hence, evaluation studies fol-
low the logic of the policy process, rather than being primarily driven by the
intrinsic impulse of researchers to increase the knowledge stock on programme
impact.

(v) The substantial heterogeneity of clusters, cluster environments and cluster
programmes renders it very difficult to transfer conclusions from one programme
to another. This contributes significantly to the present incoherent picture of cluster
policies in Germany.

The lack of a desirable systemic perspective for policy interventions in complex
environments is not only typical for evaluations of cluster policy, but also in other
policy areas, as the recent example of the British Medical Research Council shows
(MRC 2019). Innovation and technology policy are policy areas that, due to the
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characteristics of the innovation process, are suited for the application of systemic
approaches. Corresponding methodological proposals are closely linked to the ap-
proach of national innovation systems (NIS). Thus, researchers refer explicitly to the
NIS approach when they advocate systemic evaluations (e.g. Edler and Fagerberg
2017).

However, the practical implementation of systemic evaluation approaches is
difficult. This is indicated not only by the observation that this call for systemic
evaluations is anything but new (Georghiou 1998; Perrin 2002; Arnold 2004), but
also by the criticism of the general approach and vagueness of the innovation
system concept. The partial reluctance of evaluators to adopt a systems approach
is a result of their tendency to rely on equilibrium-oriented neoclassical econom-
ics. The critical content of innovation system theory has subsequently been lost in
the widespread use of the approach by the OECD and World Bank (Chaminade
et al. 2018: 17-18). Recently, the call for systemic and holistic approaches in
innovation research and policy has become more pronounced (Borrás and Edquist
2019; Edler and Fagerberg 2017; Edler et al. 2016).

Whatever the strengths and weaknesses of the innovation systems approach, it is
possible to use qualitatively oriented system analytical procedures in cluster eval-
uation, both with a higher and a lower degree of granularity. A system-oriented,
holistic analysis might begin with the consideration of very simple relationships in
the cluster by using a limited number of relevant indicators (Arnold 2004). In this
case, the system observation would be on the coarsest level of granularity and the
lowest level of detail. This would allow a relatively straightforward benchmarking
with the development of other clusters in the same sector or technology field.

Furthermore, as in other scientific fields, it should be possible to develop
mathematical models that depict typical complex cluster constellations and allow
conclusions to be drawn on the basis of empirical material about the influence of
different determinants of cluster development. Of course, the resources required
for evaluations in general and model building in particular should be related to the
level of ambition and financial weight of the programme (Gertler et al. 2011). At
the same time, the informative value of economic models should not be
overestimated, as Bradley and Untiedt (2007) show in relation to models of
European cohesion policy.

In terms of methodological tools, our analysis shows that cluster policy eval-
uations use a wide range of generally accepted and proven quantitative and
qualitative research methods. As mentioned above, this should be complemented
by instruments that are related to cluster systems. The possibilities of triangulating
quantitative and qualitative methods (Flick 2008), which should actually be
anchored in mixed-method research designs, have not yet been fully explored in
most cluster policy evaluations. The opportunities offered by benchmarking,
which can be applied at all levels of the clusters and their development, are also
underused (see for a positive example, Dohse 2000). However, benchmarking is
often used in the context of comparing the activities of cluster initiatives, and is
promoted as a tool for improving the management of cluster organisations (cf., for
instance, the work performed by Lindquist et al. 2013).
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Case studies are a well-established and indispensable instrument of cluster
research, which is qualitative in nature, but also contains quantifiable elements.
Given the amount of research involved, it is understandable that the existing case
studies mostly refer to snapshots of a cluster’s status and previous development
(e.g. Bathelt and von Bernuth 2008). However, case studies do not consider the
long-term development of a funded cluster beyond the funding period, an
approach that could provide insight into the role of cluster funding in the
development of the cluster. In this context, the application of process tracing
on cluster development could prove to be a fruitful investigative approach. This
approach has its origin in cognitive psychology, and is gaining attention in
political science (Bennett and Checkel 2015). Indeed, its application has been
proposed for impact evaluation (Bjurulf et al. 2012), but, to our knowledge, has
not yet been applied on a wider basis in cluster evaluation research. In contrast
to panel studies, process tracing would not be subject to the methodological flaw
that panel participants (companies, individuals) can hardly be kept in line over
longer periods of time, and dropped out participants cannot simply be replaced
(Nestle 2011: 235).

Also, the potentials of the use of quantitative methods (RCTs) have not been
exploited so far. Future applications of RCTs should take into account existing
evidence about the time patterns of cluster policy impact in order to measure each
indicator at the right point in time. Due to uncertainties about information value and
quality of data, the results of RCTs should be complemented by other methods in order
to be sure that the actual programme effects were estimated.

In times of big data, it seems strange that cluster policy evaluations suffer from
a lack of relevant data. In principle, this problem has two sources. The develop-
ment of an adequate database involves substantial resources, and the owners of the
relevant data (companies, research organisations, etc.) are not willing to share
their data with evaluators. The use of official statistics to fill the gaps is extremely
limited. The classification systems found in official statistics lag behind the reality
of economic structures. Also, the most relevant types of data are not gathered, and
official statistics cannot provide the required individual data due to current data
protection regulations. The data problem in cluster policy evaluations, which
always includes relevant, but inaccessible tacit knowledge, can even be seen in
the availability of data required for solid baseline surveys. Therefore, researchers
who want to estimate the influence of cluster programmes on promoted clusters,
affected industries, regions or technologies on the basis of the scant available
information often fall back on intuitive assessments that use all available infor-
mation, but also inevitably include speculative elements. Some of the most
informative studies on German cluster policy fall into this category (e.g. Staehler
et al. 2006; Dohse and Staehler 2008).

The dependence of cluster evaluators on official research commissions is not
necessarily a problem for the development of cluster research. Admittedly, the
establishment of relevant funding programmes for research on cluster (or general
structural) policy evaluations could essentially contribute to the advancement of
evaluation research, but the possible scope for cluster policy evaluations in the
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framework of commissioned research is not yet fully exhausted. It would be
important to raise the awareness of the responsible decision makers for the
particular importance of adequate time horizons of evaluations that should corre-
spond to the length and temporary structure of the relevant chains of effect. This
would automatically lead to a stronger emphasis on ex-post evaluations, including
long-term retrospective studies.

The objective limits of transferability of evaluation results could only be overcome
by the production of more evaluation studies on cluster policies that meet the method-
ological requirements formulated above. In the synopsis of many evaluation studies on
different programmes, more general insights about cluster policies might be carved out
that would allow better assessments about what works in cluster policy and what does
not work.

Cluster policy is a rapidly changing policy area that is increasingly losing its
formerly clear contours. Recently, new political concepts have been put into
practice, such as smart specialisation. These concepts take up essential aspects
of the cluster narrative and simultaneously open new ways of promoting regional
development. While the evaluation of programmes operating under the new label
will have to adapt to the design of the respective programmes, probably little will
change in terms of the fundamental challenges facing impact evaluation. There-
fore, the ideas expressed here can be transferred to the evaluation of these
programmes.

We did scrutinise whether the sample of articles used in this paper is represen-
tative for all evaluation studies. To the best of our knowledge, we identified a
large share of all publicly available studies. However, there are some commis-
sioned studies that are not available to the public. Due to our approach in
identifying relevant research (see Section 1), we are quite sure that the picture
we present here is representative of all publicly available evaluation studies on
cluster policy. While the contribution of this paper lies in addressing various
critical aspects in impact evaluation, the paper finds its limits in the specification
of proposals for the further development of methodological approaches. This is
precisely where there is a need for future evaluators to play a decisive role. A
second path to more elaborate impact evaluations lies in the further development
of the evaluation culture in Germany.

If we draw a balance of our critical review of German cluster policy
evaluations, we find useful information on the effects of cluster policy, but
also significant weaknesses. Against this backdrop, a methodological rethink-
ing with respect to cluster policy impact analyses appears appropriate. Cluster
policy, in its more promising variants, is essentially a systemic approach to
policy. One core result of this literature survey is that the impact of a cluster
programme can only occur after long periods of time. Hence, ex post evalua-
tions should be an integral part of evaluation work. This long-term perspective
can and should complement ongoing and mid-term evaluations. Long-term
processes of the gradual emergence, growth, decline and transformation of
clusters based on both high-quality case studies and quantitative approaches
deserve far more attention than they have received so far.
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Appendix

Table 3 Analysed evaluation studies of German cluster policies, including meta-analyses (Full titles in list of
references).

No. Author(s) Year of
publication

Shortened title/topic(s) Major methods used

01 Alecke et al. 2008 Some unpleasant macroeconomic
evidence for regional cluster policy

Econometric, regional
model, meso-level

02 Audretsch,
Lehmann,
Menter

2016 Public cluster policy and new venture
creation

Econometric, macro-level

03 Brenner, Emmerich,
Schlump

2013 Regional effects of a cluster-oriented
measure

Econometric, meso-level

04 Brenner, Schlump 2011 Policy measures and their effects in the
different phases of the cluster life
cycle

Meta-analysis

05 Brökel, Graf 2020 Innovationspolitik und Netzwerke Social network analysis
meso-level

06 Cantner, Graf,
Hinzmann

2013 Policy induced innovation networks: the
case of LECC

Social network analysis
meso-level

07 Crass, Rammer,
Aschhoff

2016 Geographical clustering and the
effectiveness of public innovation
programs

Econometric, meso- level

08 Dohse 2000 Technology policy and the regions – the
case of BioRegio Contest

Descriptive statistics,
qualitative methods,
meso-level

09 Dohse 2005 Clusterorientierte Technologiepolitik in
Deutschland

Meta-analysis

10 Dohse 2007 Cluster-based technology policy Descriptive statistics,
qualitative methods,
meso-level

11 Dohse, Staehler 2008 BioRegio, BioProfile and the rise of the
German Biotech industry

Descriptive statistics,
qualitative methods,
micro- and meso-level

12 Eickelpasch,
Pfeiffer

2004 InnoRegio: Unternehmen beurteilen die
Wirkung

Expert interviews micro-
and meso-level

13 Eickelpasch,
Pfeiffer,
Pfirmann

2004 Zur Evaluierung der Förderung
regionaler Innovationsnetzwerke

Meta-analysis, expert
interviews, micro- and
meso-level

14 Engel, Eckl,
Rothgang

2017 R&D funding and private R&D Difference-in-difference
approach, micro-level

15 Engel et al. 2013 Does cluster policy trigger R&D
activity?

Difference-in-difference
analyses, micro-level

16 Engel, Rothgang,
Eckl

2013 Systemic aspects of R&D policy Difference-in-difference
approach, micro-level

17 Falck, Heblich,
Kipar

2008 The extension of clusters:
difference-in-difference evidence
from the Bavarian state-wide cluster
policy

Difference-in-difference
approach, micro- and
macro-level

18 Falck, Heblich,
Kipar

2010 Industrial innovation: direct evidence
from a cluster-oriented policy
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Table 3 (continued)

No. Author(s) Year of
publication

Shortened title/topic(s) Major methods used

Difference-in-difference
approach, micro- and
macro-level

19 Falck, Kipar,
Wößmann

2011 Innovationstätigkeit von Unternehmen:
Die Rolle von Qualifikationen,
Kooperationen u. Clusterpolitik

Econometric, micro- and
macro-level

20 Fornahl et al. 2015 Cluster als Paradigma der
Innovationspolitik

Meta-analysis

21 Fromhold-Eisebith 2014 Erfolgsgeschichte oder
Modeerscheinung? Clusterpolitik im
Spannungfeld von Theorie und Praxis

Meta-analysis

22 Fromhold-Eisebith,
Eisebith

2008a Clusterförderung auf dem Prüfstand.
Eine kritische Analyse

Meta-analysis

23 Fromhold-Eisebith,
Eisebith

2008b Looking behind facades: Evaluating
effects of (automotive) cluster pro-
motion

Descriptive statistics,
qualitative methods,
micro- and meso-level

24 Graf, Brökel 2020 A shot in the dark? Policy influence on
cluster networks

Social network analysis,
micro- and meso-level

25 Hinzmann, Cantner,
Graf

2017 The role of geographical proximity for
project performance

Social network analysis,
micro- and meso-level

26 Kiese 2008 Die Clusterpolitik deutscher Lände rund
Regionen als Herausforderung für die
Evaluation

Meta-analysis

27 Kiese 2012 Regionale Clusterpolitik in Deutschland Meta-analysis

28 Kiese 2017 Regional cluster policies in Germany:
challenges, impacts and evaluation
practices

Meta-analysis

29 Kiese, Hundt 2014 Cluster policies, organising capacity and
evaluation practices

Meta-nalysis, qualitative
methods

30 Kramer 2008 Die Evaluierung von Clusterpolitik Meta-analysis

31 Lehmann, Menter 2017 Cluster policy and performance Econometric model,
meso- and macro-level

32 Nestle 2011 Open innovation in cluster: eine
Wirkungsanalyse zu Clusterinitiativen

Difference-in-difference
approach, micro- and
meso-level

33 Rothgang et al. 2014a Begleitende Evaluierung des
Förderinstruments
”Spitzencluster-Wettbewerb”

Mixed-methods design,
micro- and meso-level

34 Rothgang, Dehio,
Lageman

2017 Analysing the effects of cluster policy Meta-analysis

35 Santner 2018 Cluster-internal and external drivers of
cluster renewal: evidence from two
German

Descriptive statistics,
qualitative methods

36 Schmiedeberg 2010 Evaluation of cluster policy Meta-analysis

37 Segers 2016 Lessons from the biotechnology clusters
in Belgium and Germany

Descriptive statistics,
qualitative methods

38 Staehler, Dohse,
Cook

2006 Evaluation der Fördermaßnahmen
BioRegio und BioProfile

Mixed-methods design,
micro- and meso-level
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