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Funding Structure of the European and North American
Clusters: Results from an Independent Questionnaire®

Peter BURGER — Eduard BAUMOHE* —Eva VYROSTOVA*

Abstract

We use a unique dataset of 167 North AmericanEamdpean clusters’ fund-
ing structures, obtained from an independent quastire survey carried out in
the first half of 2016. The aim of this study isledermine possible differences in
the proportions of public and private funds in fireancing clusters from these
two regions. Our results show that there is notaistically significant differ-
ence in public-to-private funding sources among Ewopean vs. American
clusters. The proportion of public-to-private soesas on average approximate-
ly 43:57 in both regions. However, overall privaeurces of financing are sig-
nificantly higher than funds obtained from publicusces when we compare
average values without respect to geographical aegi Furthermore, using
a seemingly unrelated regression model, we idedtifypinant sources of public
funding — in the European clusters dominate Europdaion budgets (24.29%),
and for American clusters, the more prevailing smsrare national (26.25%)
and local budgets (10%).
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Introduction

The topic of the advantages of spatial agglomemnathas been analysed since
the late 19th century in the works of Alfred Mar$li@umbers and MacKinnon,
2004; Andini et al., 2013; Ehrl, 2013). More redgnthe development in the
area has been shaped by the ‘new geographical momsip most notably the
writing of Paul Krugman, whose work is consideredé a building block lead-
ing to the current cluster theory (Tsvetkova, 20H)wever, the topic of clus-
ters, cluster initiatives and cluster policies hasome a subject of great interest
to the professional public, mainly as a resulthef publication of Michael Por-
ter's bookThe Competitive Advantage of the Nati@Rerter, 1990). Since then,
research studies dealing with clusters, their fagdind various other aspects
have been growing in numbers. Clusters have grbdreadeived even more at-
tention from practitioners and policy-makers. Agetbby Martin, Mayer and
Mayneris (2011), industrial clusters are especiatlpular among policy-makers;
during the last three decades, national and lomatighments have attempted to
foster their development.

Many countries, including North America and Europee still active in de-
veloping and implementing cluster policies and paogs. These policies have
very strong practical consequences — they influghedocation where clusters
emerge, what they do and how they are financed.edexy the issue of the public
support of clusters is a somewhat controversiattepalthough several authors
consider the investment of the public sector tali@y factor in cluster success
(e.g., Potter and Miranda, 2009), other studiebdiyr economists and geogra-
phers are more critical towards the establishménluster policies (e.g., Martin
and Sunley, 2003; Asheim, Cook and Martin, 2008¢k:eHeblich and Kipar,
2010; Duranton, 2011). Due to these differing amsi regarding cluster policy,
as well as its actual implementation in North Aroan and European countries,
it is reasonable to assume that the financingustels also differs.

As far as we know, there is no previous studyadiyecomparing the financ-
ing of clusters in North America and Europe. Eurppses a particularly inter-
esting case, as over the past decade, Europeary-pmiikers have been very
active in creating cluster programs. As Europe @heér countries have absorbed
the lessons from successful clusters in the U.S, development policy-makers
have also studied the cluster policy strategies epkriences of other nations
(Wessner and Wolff, 2012, p. 433).

In this paper, we have collected data from anpeddent questionnaire sur-
vey, carried out in the first half of 2016. The adfrthe paper is to determine the
budget structure of the clusters in the North Agwriand European regions and
the proportion of public and private funds in th&mwancing, of course with
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a focus on identifying possible differences amormgthl American and European
clusters. We find that there is not a statisticaliynificant difference when we
compare the ratio of public-to-private funding ssms in the European vs. Amer-
ican clusters.

The remainder of the paper is organized as folldwsSection 1, we discuss
the factors that can influence the shares of pubid private sources in cluster
financing. One of the most important factors is mplementation of cluster
policy; therefore, we discuss the differences betweluster policies in Europe
and North America, and then we synthetize the tesofl previous empirical
research on cluster financing in Europe and NortteAca (mainly in the U.S.).
Section 2 presents the data obtained from the iguestre and the applied
methodology. The main results are presented inid®e@ followed by a brief
discussion in Section 4 and the last section caleslu

1. Public and Private Sources of Cluster Financing

Our work focuses on the topic of the financingchfsters, as the ability to
access funding is one of the key factors in clusésrelopment (Zademach, 2009).
The public sector usually provides support eitieough grant funding and
loans, but forms of support may also include mameegal factors such as legis-
lation, taxation and technical assistance for elushanagement organizations
and cluster members. According to the OECD (208§38cific policies targeting
cluster and regional innovation system supportuithel regional policy, which
brings local actors and assets together; sciendeterhnology policy, which
finances collaborative research involving netwaaksl links with commerciali-
zation; and industrial and enterprise policy, whitlpports the common needs
of companies and technology absorption. The OE@DYYalso includes higher
education policy, as it promotes closer links witdustry and joint research.
Coordination of these public policies is also intpat because they are imple-
mented at all levels of the government — the suapttéenal (such as EU policies),
federal/national, regional (including state leveféderations) and local levels.

Private sources of cluster financing include mensiip fees, sales of ser-
vices, and other sources, including private fouodatand donations. According
to Andersson et al. (2004), the evolution of clusteas increased the need for
financial actors (such as banks, insurance compapigblic pension funds, in-
vestment funds, venture capitalists, etc.) to elired. These actors can provide
“seed finance, help in the initial stages of spifs;oand coordinate the set-up
of special funds targeted to the specific needthefcluster” (Andersson et al.,
2004, p. 99).
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A number of studies have examined clusters, alusi@atives, and their
support and financing on a worldwide basis (S6/\alidqvist and Ketels, 2003;
OECD, 2007; Lindgvist, Ketels and Soélvell, 2013;r@er et al., 2015). Most
studies in the past decade have focused on clustdrgheir financing in Europe
(Borras and Tsagdis, 2008; Oxford Research, 20@8irkova, 2011; Barsoumi-
an, Severin and van der Spek, 2011; Lammer-GamperM&u Kocker and
Christensen, 2011; Miiller et al., 2012). Other istsiéinalysed clusters and their
support within groups of countries that are someavepecific, and have some
common features that frequently distinguish themmfrothers. Ketels and
Solvell (2006) studied clusters in the EU-10 newmher countries; Ketels,
Lindqvist and Solvell (2006) explored clusters dvanced, developing and tran-
sition economies. Kuchiki and Tsuji (2005) analyssdustrial clusters in Asia.
Feser (2005) compared industry cluster conceptiseért).S. and Latin America.
Several authors have conducted comparative stoélithe operation and financ-
ing of clusters in a small number of countriesstmw that even in countries
with high levels of cluster policy, their approashe the support of clusters may
vary and success may be achieved in different wiags.example, Sternberg,
Kiese and Stockinger (2010) compared cluster pdigi the U.S. and Germany;
Pavelkova et al. (2013) compared cluster’ actisitie\VV4 countries and advanced
economies; Hantsch et al. (2013) compared Gernfanrayice and Norway; and
Okamuro and Nishimura (2015) compared Germany,déramd Japan. Based
on an analysis of the studies dealing with cluptdicies, including their financ-
ing, it is possible to show that while in some Eagan countries (e.g., Germany,
France, Denmark, Sweden and Norway) the supporfinadcing of clusters is
meticulously documented, other countries, even t@mswith highly developed
cluster policies, are missing a comprehensive métion set on the clusters and
their financing. Such countries include the U.S{ &anada.

1.1. Cluster Policies in Europe and North America

Even though clusters generally emerge spontangassh result of the inter-
action of market forces, they involve powerful ertdities and the provision of
associated public goods, and thus, there is agirmentive for the adoption of
a cluster-based public policy (Porter, 2007). Tfoeee in the past two decades,
regional innovation clusters have become a taggenbre focused public policy
in many countries (Wessner and Wolff, 2012).

In this paper, we will focus our attention on iEerences between North
America and Europe. As opposed to the U.S., whestar policies at the feder-
al level have only been better supported since 209 European Union has
developed a more extensive framework of progranppating clusters. This
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varying focus on cluster support is also evideatrfithe data that are being as-
sembled on their performance. The EU started mgpgumsters in the EU-10 in
2004 within Europe’s INNOVA, which was followed lilge projectThe Euro-
pean Cluster Observatorin 2007 and covers the EU-27, Iceland, Norway,
Switzerland, Turkey and Israel (Ketels, LindgviadeSolvell, 2012). U.S. clus-
ter mapping dates back to 2000 when cluster mappagdeveloped by Porter,
but the U.S. Cluster Mapping Project (partiallyasimilar web platform to the
EU’s) dates back only to 2012, when the Economiedlmment Administration
(EDA) joined in a partnership with Harvard UniveysiAn agreement on mutual
EU and U.S. cooperation on clusters was signedib2As for other countries
of North America, efforts on cluster mapping in @da started in 2001, and the
major industrial clusters and their performanceideatified in the Cluster Atlas
of Canada (Spencer, 2014). The Canadian clusteragatprovided by the Institute
for Competitiveness & Prosperity in a manner cdaesiswith the U.S. Mexico
launched a national cluster map compatible withUt$& map in 2016 in an effort
to increase North America competitiveness. As Magret al. (2010) noted,
Mexico has been an important location for U.S. canigs for a long time. In
2002, Mexico changed its economic policies frongéting low-cost manufac-
turing to targeting knowledge services. One exanmmpétioned by Manning
et al. (2010) is the electronics and informatiachtelogy (IT) services cluster of
Guadalajara, whose beginnings stem from the 13@0sn multinational corpo-
rations from the U.S. set up manufacturing comgaruéimately becoming the
most competitive IT cluster in Mexico.

In the U.S., many cluster efforts have traditindkeen driven by the private
sector and individual states. The most famous elesmre Silicon Valley and
the Greater Boston area. Even though these clustems established close to
major research universities receiving substangdefal research funding, they
emerged without government coordination. By comtriee Research Triangle
in North Carolina has received substantial diregbligc and private support
(Wessner and Wolff, 2012). North Carolina is ofteed as an example of posi-
tive state level cluster policy, which evolved aseaction to serious job losses
in dominant manufacturing industries and low wagesl transformed North
Carolina into an economically powerful region (8terg, Kiese and Stockinger,
2010).

As Tsvetkova (2014) noted, the U.S. governmerdtiser decentralized when
it comes to economic development policies. Stateegonents utilize a wide
range of policy tools, but only a few of theseiatives can match the financial
resources and policy support in other nations (Wersand Wolff, 2012). The
development and growth of clusters was in somescals® stimulated by local
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governments, private foundations and other regiarghnizations, but until
recently, a coordinated national effort was missitgyter (2007) criticized federal
economic development programs as often being fragde duplicative and in-
efficient. Around 2010, the federal government lzhed a range of cluster pro-
grams involving collaboration with a number of feleagencies, including the
Economic Development Administration (EDA), the Shigdisiness Administra-
tion (SBA) and a number of more specialized agenfiendqvist, Ketels and
Solvell, 2013). Thus, a U.S. approach to clustbet allows coordination be-
tween federal, state and local cluster initiatlvas been undertaken only recently.

When we look at Europe, the list of early adoptdrsluster policies includes
Denmark, Italy, the Netherlands, Sweden, Austrid @ermany, where cluster
policies were established during the period of 199AM95. A review of cluster
policies in 31 European countries (Oxford Resea2€i)8) within the Europe
INNOVA Cluster Mapping Project in 2008 showed thelf of the countries
established their cluster policies before 2000 fGigasountries in Eastern Europe;
except, for example, France and Greece, which kattatized cluster policy at
the national level before 2005, or Ireland and &gal, which established cluster
policies only fairly recently during 2007 and 20@88g Barsoumian, Severin and
van der Spek, 2011) and that there was a notatigeatice between Eastern and
Western Europe. Barsoumian, Severin and van dek &fH 1) stated that the
new member states developed cluster policies maiftéy 2004. There are still
some countries, such as Slovakia, with no exptitister policy, and although
there are references to cluster formation in othaicies, Sirak and Rehak
(2005) have explicitly identified programs for SMEpport and regional devel-
opment programs in Slovakia, which do not spedifidarget clusters but nev-
ertheless support their development. Balog (201&es that cluster managers
according to 2012 questionnaire survey considestipgport for cluster organiza-
tions in Slovakia useful, but unsystematic and fiiseant.

At the supranational level, cluster policy hasdmee more important with EU
enlargement, as the PHARE program has explicitbjushed cluster support.
Coordination between supranational and nationajnaros has increased due to
the utilization of the European regional developtrfand. Structural funds also
promote cluster initiatives across national bordeitkin the objective European
territorial cooperation. Besides the EU regiondiqyo the European Union has
created a number of programs in the areas of r@seend innovation policy, as
well as industrial and enterprise policy.

In 2008, the European cluster programs were mdsthnced by national
budgets, while the EU structural funds representdyl approximately 20% of
financing (EC, 2008). Cluster policies are curngnibed very extensively in
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Europe, which in part follows the Lisbon and Eur@®20 strategies. A recent
survey on cluster programs in Europe found thahdteugh cluster programs
are still priorities for regional and national mytimakers, the number of cluster
programs has declined compared to 2008. These ggmeghave also become
more selective. In the past, almost all types ofters were supported. Current
support tends to focus on mature clusters, word<clclusters and clusters in
emerging industries. Another important change & the majority of programs
contain non-monetary support schemes for clustgarozations (Meier zu
Kdcker and Muller, 2015).

The importance placed on cluster policies differsong the European coun-
tries. According to Solvell (2008), cluster polgiplay a less significant role at
the national level and a more significant roleta tegional level in countries
organized as federations (such as Belgium and &sdtzd), countries that are
functionally quasi-federal (such as the UK and Bpar that have a higher de-
gree of autonomy at the regional level (such asnizek and Italy). The reasons
for cluster policy differences across EU membetestanclude a bottom up
approach tailored to fit the needs of industriés, influence of the overall eco-
nomic climate in each country on cluster policigdge existing structures and
institutions, and private sector willingness fooperation (Barsoumian, Severin
and van der Spek, 2011). Sternberg, Kiese and &gk (2010) stressed the
importance of institutional contexts for adaptirigster policies to specific cir-
cumstances. They compared cluster policies in tiferdnt institutional and
political settings. Different institutional settii@re captured by the concept of
“varieties of capitalism”, developed by Hall ands&ice (2001) and the multi-
level governance framework. They emphasized thetet policies have devel-
oped differently in the U.S., which can be desdiilas a liberal market econo-
my, and in Germany, which can be described as alt@ied market economy.

1.2. Empirical Research on Cluster Financing

Initial research on clusters including their finargcwas mainly based on case
studies (e.g., Wonglimpiyarat, 2006, in the U.Sucés, Sands and Wolfe, 2009,
in Canada; and Zademach, 2009, in Minich). Ovep## decade, cluster map-
ping has opened new possibilities for cluster neteaGovernments have also
been engaged in more systematic efforts to cotlata about cluster initiatives
and cluster programs (Ketels, 2013). As cluster pilgpdoes not include data
on financial sources, such data have to be obtgmniadarily through research
(questionnaires or interviews).

The first extensive worldwide survey on the fumdiof clusters and cluster
initiatives was carried out by Sdlvell, LindgvistchKetels (2003), which was
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based on The Global Cluster Initiative Survey fra@03. After an analysis of
238 completed questionnaires, it was concluded ttheatpublic sector was the
primary source of funding in 54% of the cases.3f620f the clusters examined,
the funds were from a combination of both publid @nivate sources, whereas
in 18% of the clusters, their activities were finad predominantly by the pri-
vate sector. Only a small number (1%) of the chsstgere financed by universi-
ties. International organizations acted as the nfajads providers in 2% of the
clusters examined. As the sample was created mfnty clusters in advanced
economies, these results may not be easily gepedaliAccording to Sdlvell,
Lindgvist and Ketels (2003), new cluster initiaveeceive primarily public
funding, whereas funding sources for mature clastary.

Ketels and Solvell (2006), using the data from Giebal Cluster Initiative
Survey 2005, have addressed an interesting questtidifferences in the opera-
tion and financing of cluster initiatives among adeged, developing and transi-
tion economies. The oldest cluster initiatives asgociated with advanced econ-
omies, while cluster initiatives in developing anansition countries were more
extensively adopted after 2000. According to Ketalsl Solvell (2006), eco-
nomic policy in developing and transition econonigsypically centralized at
the national level. The cluster initiatives are alsuinitiated by international
donor organizations or international consultantendver there is either little
policy support for clusters or the level of trustang participants is low. Hence,
in developing countries, international funding @ingh donors and their part-
ners) usually represents the main source of incdmeéhe case of transition
economies, some of the international funding cofras the EU, but the largest
share usually comes from businesses. The most teagaource of financing in
advanced economies is usually the government. Ketatl Solvell (2006) con-
clude that the initiator has great influence omficing.

Lindgvist, Ketels and Sdélvell (2013), using théadkom The Global Cluster
Initiative Survey 2012, examined 356 clusters ahgbter initiatives from 50
primarily OECD countries. The structure of clustevenues was as follows:
34% of funds were provided to the cluster initiavfrom private sources, such
as membership fees and sales of services; 54%anidial resources came from
governmental bodies, mainly regional and local, ftoch national and interna-
tional public organizations; and 12% came from otbmurces. This represents
a 60 — 40 split between public and private fundiggoring the “other” catego-
ry). It can be said that despite the slightly déf® categorization of financial
resources, which was narrower and more specifihan Global Cluster Initiative
Survey 2012 than in 2003, the proportion of publid private funds in cluster
funding over the last 10 years did not change. giiidic sector and the public
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funds are still extremely important for clustersl atuster initiatives (Lindqvist,
Ketels and Sdlvell, 2013).

In contrast to the Global Cluster Initiative Surfeom 2005 in which Lind-
gvist, Ketels and Soélvell (2013) found public fumglideclining with the age of
the cluster, they observed that even though ndtfmuialic funding still decreas-
es with age, it is compensated with increasingriaonal public funding
(e.g., EU funding). In the case of private souroésevenue, increasing sales
of services are compensated with decreasing mehipdees. As a result of these
changes, a 60 — 40 split between public and prisateces did not change with
age.

The cluster initiatives analysed within these @aitle surveys were, however,
not analysed by countries or continents, and tthest conclusions have not led
to the identification of differences or similargién financing of cluster initia-
tives in, e.g., Europe or America.

Another interesting research study pertinent tstelr financing was a com-
parative study by Lammer-Gamp, Meier Zu Kocker #@fdistensen (2011).
They explored 143 cluster organizations in eightogaan countries (55 cluster
organizations from Germany, 26 from Denmark, 2énfidoland, 16 from Norway,
11 from Sweden, 10 from Finland, four from Icelandd one from Austria). It
was shown that many of these organizations arendepé upon public financ-
ing, which they use to cover the wages and salafi¢seir employees and the
expenditures on their offices and equipment. Thap@rtion of public funds in
the overall cluster budget was to a great extdhidnced by the representatives
of cluster organizations and their individual pexaopreferences, as well as by
the opportunity for cluster programs to gain supfrem the public sector. In 77
cluster organizations, the proportion of publicdarexceeded 60% of their over-
all budget. The budgets in 43 clusters were maaa 80% dependent on public
funds. The proportion of public financing in theeoall funds remained below
20% in only 29 clusters.

Miller et al. (2012) complemented and extendedptieeious detailed survey
by exploring a number of aspects, including finagcand cluster management
organizations, in a broad range of technology ar€hey found that in the be-
ginning, a majority of benchmarked cluster managenmganizations relied
heavily on public funding. They observed a clearalation between the estab-
lishment and inception of funding programs. Clustemagement organizations
depend heavily on public funding to finance staffice space and equipment.
The median percentage of public funding in the aNdiudgets of cluster mana-
gement organizations ranged from almost 98% iraRohto 70 — 80% in Sweden,
Austria, and Norway, to more than 50% in Denmarian€e, Iceland and Spain,
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and almost 50% in Germany. The small share of pdbhding in the budget of

Polish cluster management organizations (less 1886) is due to the fact that
these organizations do not have a legally instingiized cluster management
organization and therefore are not eligible forlmutnnding programs.

Based on this research study, Miller et al. (2@1&)ed that a higher share of
private financing (over 75%) is typical for indystiriven clusters, which are
highly specialized in their respective industry wéwer, their financial situation
generally seemed to be less stable and securenipacson with clusters fi-
nanced mainly from public funds. On the other hathasters financed largely by
private funds were older and more successful wiersidering their influence
on business, R&D and international activities of BMthan research-driven
clusters. They conclude that clusters should besidered as individuals that
need individual support for sustainable growth anddanced competitiveness.

Similar scientific research conducted by Hantschl.e(2013) analysed vari-
ous aspects of cluster operations in Germany, Eraaed Norway, including
their sources of revenue. The analysis was basekeoresults of benchmarking
activities of the European Secretariat for Clugtaalysis. Since cluster initia-
tives are usually established by means of publifuading, there is an intensive
on-going debate on how much public funding showdrdcommended and for
what length of time. European countries follow veifferent approaches. They
believe that a certain part of the budget of atelusrganization should come
from private sources in order to provide betteafioial sustainability in the me-
dium- and long-term.

The number of surveys focused on cluster finanginge U.S., and in North
America in general, is lower than in Europe. Diffigrapproaches to clusters and
cluster policies show that there is no single sssfté model for cluster support.

In general, we may conclude that the factors exfing the financing of
clusters include the nature of the cluster poligies particular country, the insti-
tutionalization of a cluster and thus its eligityilfor public funding, the entity
behind the cluster initiative, the age of the dusthe size of the cluster in terms
of its staff, individual personal preferences giresentatives of cluster organiza-
tions, and the availability of other sources offining such as venture capital.

2. Data and Methodology

Data were obtained from an independent questiomsairvey, carried out in
the first half of 2016. The goal of our survey wasletermine the budget struc-
ture of the clusters in question and the proportibpublic and private funds in
their financing.
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Our sample consists of the European and North &areclusters. In all cases,
persons responsible for the management and opei@ttie clusters (managers
or facilitators) were directly asked to participéteour survey. This empirical
investigation is based on extensive primary researbe main source of infor-
mation about European clusters was the “Europeast& Organisation Direc-
tory“, conducted by the European Cluster Obseryat2010). In addition to this
source of cluster contacts, four portals were uskbtth contained the e-mail
contacts of clusters all over the world. Thesegsrare as follows: “The Global
Practitioners Network for Competitiveness, Clustarsl Innovation” (which
contains hundreds of cluster contacts from arotnedworld), “TheEuropean
Cluster Collaboration Platform” (which is partictilasuited to gain contacts of
European clusters), “The U.S. Cluster Mapping Rtbjéwvhich contains con-
tacts about the clusters in the U.S.) and findllhe Institute's Canadian Cluster
Data Portal” (which has contacts on Canadian dlsjste

Out of 29 European countries, a total of 1,018telts were invited to partici-
pate in the survey. We obtained 119 completed opuresdires; hence, the re-
sponse rate was 11.70%. The largest numbers daéatlyrrfilled questionnaires
were recorded in the Czech Republic (13); Polari); (Germany, Slovakia,
Spain and Sweden (10 each); Hungary (7); Norwayltahg (6 each); Austria,
Switzerland and Great Britain (5 each); and Bulgabenmark, Romania and
Slovenia (4 each). Clusters from other Europeamtrims delivered only two,
one or No responses.

In North America, we invited 397 clusters to papate in our survey, includ-
ing those located in Mexico (46) and Canada (56),db course, most of them
were located in the U.S. (296). Altogether we oi®di 48 correctly completed
guestionnaires (34 from the U.S. and 7 each fromaGa and Mexico). The
response rate in North America was thus 12.09%.

Overall, we contacted 1,414 organizations; wittegponse rate of 11.81%,
our final dataset is composed of 167 cluster itNtig. This response rate is low-
er in comparison with the Global Cluster Initiati$eirvey in 2003 and 2005,
where the questionnaire response rates were 46ar@l32.14%, respectively.
However, the follow-up Global Cluster Initiative ISay in 2012 had a substan-
tially lower response rate of 13.8%, which is quitmilar to our case. Lindqvist,
Ketels and Sdlvell (2013) discussed this declineesponse rates, and they be-
lieve that it is caused by an oversaturation oftglumanagers being frequently
asked to participate in a large number of survéyey also observed that it is
especially difficult to get replies from respondeatitside of Europe.

Based on the literature, eight possible fundingrees were included in the
questionnairé(see Table 1).
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Table i
Funding Sources Included in the Questionnaire
Abbreviation | Description
Public sources
source_1 European Union budgets (EU funds to fie@hgster activities).
source_2 National budgets (national/governmental funds).
source_3 Regional budgets (regional funds, including statelin case of federal states).
source_4 Local budgets (municipal funds).
Private sources
source_5 Membership fees of cluster members.
source_6 Revenues generated from the cluster'sagtivities.
source_7 Credit instruments — bank loans.
source_8 Venture capital, “business angels” (crowding circles), and donations.

Note:“source_1" was an option available only for the &pean clusters.
Source:Authors.

Formally, we test two hypotheses to identify polesdifferences in cluster
funding in North America and Europe:

« Hypothesis 1: There is not a statistically sigmifit difference in utilizing
public or private sources between the two regidsverify this hypothesis, we
use a non-parametric Wilcoxon test for comparisbthe average ratio of pub-
lic/private sources in both regions.

« Hypothesis 2: There is not a statistically sigmifit difference in the struc-
ture of public or private sources between the tagians. Within this hypothesis,
we are interested in a comparison of the particiyfaes of public/private fund-
ing sources (given in Table 1). To verify this hiiesis, we estimate the follow-
ing SUR model (Seemingly Unrelated Regression):

source =a,, + 5, budget+ B, age+r 3 , regjor & (1)

where
[ — the number of examined clusters,
j=2,3,...,8 — a given equation in our system gpoading to a specific type of
public/private sources of fundirig,
ajo — a constant term, and
&j — an error term.

2 Clusters were also offered the possibility of sfec“other sources”, without closely speci-
fying which source of financing it was. Despite imavthat possibility, none of the clusters decided
on such an option. However, our categorization wflig and private sources differs a bit from
other studies, such as, for example, Lindqvisteléeand Solvell (2013). The main difference lies
in the handling of credit instruments, venture tapi‘business angels”, and donations, which we
have included within the category of private soarce

3 Source_1 (EU budgets) is excluded, as it is relewaly for clusters located in Europe. Our
system of linear equations is thus composed ofrsegeations.
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In our setting, we employ three explanatory vdestbudget(budget rank of
a given cluster, as there are significant diffeesnamong cluster budgets in our
sample, see Table 3 for detailaylg a variable depicting the number of years the
cluster has been operating, aedion a dummy variable set to 1 if the cluster is
from Europe, 0 otherwise. As we are explainingréi® of a given funding source
to total sources, it is reasonable to assume tihat g2rms are correlated across
equations for a given cluster but are uncorrelatedss individual clusters. This is
also formally tested using a Breusch-Pagan taesdefpendence among residuals.

3. Results

Basic descriptive statistics — calculated from pleecentage ratios of a given
funding source to total cluster funds — are pre=skit Table 2. We can see that
there are clusters in our sample from both regtbas are financed solely from
public sources or private sources. From the avekadees of public/private
sources, it is apparent that the differences amegipns are not significant. In
the European clusters, the average percentagendinfy from public sources is
42.82% vs. 44.79% in the North American clusteos; grivate sources, it is
57.18% in European vs. 55.21% in the North Americlusters. This is also
confirmed using a non-parametric Wilcoxon tgsvélue = 0.6619). Thus, our
first conclusion is that Hypothesis 1 cannot becatgd, i.e., there is not a statis-
tically significant difference in public and privafunding sources in cluster fi-
nancing among clusters located in the EuropeanNorth American regions.
However, the overall difference between utilizingopic sources (43.38%) and
private sources (56.62%) is highly statisticallgrgficant (at the 0.001 signifi-
cance level). From our sample, it is quite cleat fhrivate sources of financing
dominate over funds obtained from public sources.

In Table 2, we also present two additional vagaldrom our questionnaire:
age andyear_supportThe first one depicts the age of the clusteratmte. We
can see that there are clusters established in, 281¥ell as much older initia-
tives, dating back to the early 90s. Due to sughiicant differences, this vari-
able is therefore also included in our system afagiqns as an explanatory vari-
able. The second variable represents the ansvike tguestion: how many years
should support for the clusters last? As we cantbeeanswers in both regions
are practically the same; the average length oftipgort should be around six to
seven years (according to interviewed clusteratiites). This variable was not
significant in our models. We also experimentedhvather specifications, for
example, we included variables to capture possiiiferences among industries
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(classification as in Ketels, and Solvell, 2006)t these variables were also not
significant even once in any of the equations.

Table 2
Descriptive Statistics (% ratios)

ALL (obs. =167) EU (obs. = 119) North American (as. = 48)
Variable Mean| Std. dev] Min | Max | Mean| Std. dev] Min Max | Mean| Std. dev| Min | Max
age 10.74 517 | 2 24 1085 490 | 2 22 1040 584 | 2 24
public_sources| 43.38 31.55 0 10Q 42.82| 31.09 0 10Q 44.79| 32.97 0 100
private_source§ 56.62 31.55| O 100 57.18| 31.09| O 10Q 55.21| 3297 | O | 10(Q
source_1 1731 2561| O 10Q 24.29| 27.41| O 100 0.00f 0.00| O 0
source_2 11.98 19.27 0 89 6.22 9.54 0 40| 26.25| 28.12 0 85
source_3 7.46 1024 | O 65 7.02| 10.15| O 65 854| 1047 | O 40
source_4 6.65 11.21| O 80 5.29 729 | O 25 10.00f 17.17| O 80
source_5 27.96 21.73 0 80 27.61| 20.51 0 80 28.85| 24.69 0 79
source_6 1886 1581 | O 80 21.51| 15.08| O 80 12.29| 1581| O 80
source_7 123 536| O 50 1.13 569 | O 500 1.46| 449 | O 20
source_8 8.56 17.49 0 10Q 6.93| 16.16 0 10Q 12.60| 20.03 0 90
year_support 694 299| O 10 7.25 286 | 0 10 6.17] 319 O 10
Source:Authors.
Table 3
Frequency Table

ALL EU North American

Budget Freq| Percent| Cum.| Freql PercentCum. | Freq| Percent| Cum.
A <5,000 11 6.59 6.59 9 7.56 7.56 2 4.17 4.17
B 5,000 — 25,000 30 17.96 24.55 28| 23.53| 31.09 2 4.17| 8.33
C 25,000 - 50,000 11 6.5931.14 10 8.4 39.5 1 2.08| 10.42
D 50,000 - 100,000 33 19.Y6 50.9 27| 22.69| 62.18 6 12.5| 22.92
E 100,000 — 500,000 42 25.1576.05 25| 21.01] 83.19] 17 35.42| 58.33
F 500,000 - 1,000,000 14 9/5885.63 8 6.72| 89.92 8 16.67 75
G 1,000,000 - 5,000,000 22 13{17 98.8 11 9.24| 99.16| 11 22.92| 97.92
H >5,000,000 2 12 100 1 0.84 100 1 2.08 100
Total 167 10(Q 119 100 48 100
Source:Authors.

In Table 3, we show the last explanatory variadteloyed in our system of
equations -budget The variability among total budgets of examin&gsiers is
substantial. To obtain a better perspective, T8hke a frequency table of eight
budget categories. Clusters from the American regiearly operate with higher
budgets than those in Europe, at least for thosarisample. This could be a sam-
ple-specific perspective, so we hesitate to drayvgemeral conclusions. Never-
theless, this heterogeneity is captured in our fibdeugh the variableudget’

The last step in our analysis is the estimatiothefSUR model, specified in
Equation (1). The main results are presented ineTé4bFrom a methodological
point of view, the application of the SUR model agrs to be the best choice to
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describe our data, as the correlation betweenualsicamong individual equa-
tions reaches in a few cases the value of 0.5.Breasch-Pagan test also sug-

gests rejecting the null of residual independem@@001 significance level.

Table 4
Estimation Results from the SUR Model
Equation Variable Coef. SE z-stat
source_2 const 13.4445 4.7886 2.81 Fkk
budget 2.6718 0.7643 3.50 ok
age -0.1121 0.2544 -0.44
region —16.3599 2.9927 -5.47 rkk
source_3 const 1.4545 2.9037 0.50
budget 1.3724 0.4635 2.96 il
age —0.0086 0.1543 —-0.06
region 0.3389 1.8147 0.19
source_4 const 9.5369 3.2155 2.97 Fokk
budget 0.0067 0.5132 0.01
age 0.0412 0.1708 0.24
region —4.7154 2.0096 -2.35 *x
source_5 const 39.308 6.2029 6.34 Fkk
budget —2.7306 0.9901 -2.76 ok
age 0.3679 0.3296 1.12
region -5.1163 3.8767 -1.32
source_6 const 20.8549 4.3837 4.76 xhk
budget —1.4934 0.6997 -2.13 *x
age -0.0725 0.2329 -0.31
region 7.2299 2.7397 2.64 rorx
source_7 const 1.0898 1.5603 0.70
budget -0.1116 0.2491 -0.45
age 0.0916 0.0829 1.10
region —0.5166 0.9751 —0.53
source_8 const 8.5507 5.0388 1.70 *
budget 0.7388 0.8043 0.92
age 0.0183 0.2677 0.07
region —4.6784 3.1491 -1.49

Note: “SE” are standard errors. Symbols *, **, *** denoggatistical significance at the 10%, 5%, and 1%
levels, respectively.

Source:Authors.

Significant results are obtained in the equatiomlaning “source_ 2",
i.e., national budgets. This type of funding isnffigantly lower in the clusters
from the European region, and the same appliesdarte_4", i.e., local budg-
ets. This might be caused by the option to rais®fgan Union budgets, which
on average represent around 25% of the overallsfumdhe European clusters

4 One possible explanation was given by Sternbead} €2010), who compared cluster policies
in the U.S. and Germany. They concluded that becafia larger integrated internal market with
mobile factors of production in the U.S., the aduisttend to be larger, benefiting from economies
of scale and scope. On the other hand, the Europeammission (2008, p. 5) stated that because
of market fragmentation, weak industry-researchages, and insufficient cooperation within the
EU, the clusters do not always reach the necessdigal mass. These differences in the size of
the clusters may have an influence on the sizeebtidget.
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(see Table 2) and are of course not availableltmters from the North Ameri-
can region. That is why the largest public sounfdke European clusters’ fund-
ing are European Union budgets, and for Americastels, the more prevailing
sources are national and local budgets. Our reardtthus quite intuitive.

On the other hand, in the North American regidwe tevenues generated
from the cluster's own activities (i.e., “source) 6&present a lower proportion
of the financing structure than in the Europearstelts. This is somewhat sur-
prising and cannot be as easily explained as pusviimdings. Revenues from
the clusters’ own activities in the North Americgioup are on average 12.29%
of total funds, while in the European clusterss thioportion is 21.51%. A simi-
lar difference is also observed in “source_8" (6@08s. 12.60%); however,
based on our data sample, it did not manifestsagraficant result. To conclude,
we were able to reject the second hypothesis, ras slifferences in the structure
of public/private sources among the analysed twres actually exist.

4. Discussion

As far as we know, our study is one of the fewhis area of research. It has
some limitations; for example, it would be benefidio have a larger sample
size, but even bearing this in mind, some of osults are quite convincing. It is
possible that there are some other differencdsariunding structure of Europe-
an and North American clusters, but they did nonifieat as significant in our
system of equations due to the limited number skolmations. Our best guess is
the last funding source — venture capital, “busnasgels” (crowdfunding cir-
cles), and donations — which on average is almeigetas high in American
clusters (around 12%) as in European, almost as aggthe funding sources
stemming from generated revenues.

Statistically significant differences between thester support in Europe and
North America within the “source_2 — National butigéational/governmental
funds)” in which the support of clusters in NortimArica on the national level is
much higher than in Europe is somewhat interestsgecially when we con-
sider that even the OECD (2007) study claimed ‘ttineg United States has no
national level cluster-based policies”. Althougle td.S. clusters are only a part
of the North American sample in the study, theyesent the majority (70.83%).
Our results might therefore be explained by a medifipproach to the imple-
mentation of cluster policy at the national (fedletavel, which occurred after
the inauguration of President Obama in early 2(&iice then, the U.S. has
started to implement cluster support at the natigiealeral) level and the fi-
nancial support of the U.S. clusters has becomeerbatanced and complex.
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An important role has been played (Muro and Ka@,® Wessner and Wolff,
2012) by the Economic Development AdministratiorDfg, Small Business
Administration (SBA), U.S. Department of Energy (BQ U.S. Department of
Agriculture (USDA) and their implemented programsstpport clusters at the
national (federal) level such as the Regional Imtion Clusters framework, i6
Challenge (both EDA), Regional Innovation Clusiemsgram, Advanced Defense
Technology program (both SBA), Energy Efficient Bing Systems Regional
Innovation Cluster (E-RIC) (DOE) and Rural InnowatiInitiative (USDA).
Thanks to these programs, the support for the th$ters from the national
level is higher than in most of the European cdestand to some extent com-
pensates for the lack of EU funds.

In comparison with Lindqgvist, Ketels and Solvel0@3) and Hantsch et al.
(2013), our results are a bit different. The prdiparof public-to-private sources
was 54:46 in Lindqgvist, Ketels and Sélvell (201535;44 in Hantsch et al. (2013),
and 43:57 in our study. There are, however, sorfierences in the data sam-
ples, although 281 (78.93%) clusters in Lidqvisttéds and Solvell (2013) were
from Europe and North America. The sample used amtsth et al. (2013) is
composed of only European clusters located in Geynf@0), France (71), and
Norway (10). The differences among these three tci@snare quite significant
(e.g., public funding represents 41% of funding@erman clusters, 59% in
French clusters, and 69% in Norwegian clusters)maée these results compa-
rable to ours, we have computed average valuesiofidual funding sources.

Table 5
Comparison of Our Results to Similar Surveys (averges)(in %)
Lindqvist, Hantsch
Ketels and et al. Our study

Solvell (2013) | (2013)
Obs =356 Obs =141 Obs =167

Public sources

source_1 European Union budgets 17.31

source_2 National budgets (national/governmental funds). 18 11.98

source_3 Regional budgets (regional funds). 23 7.46

source_4 Local budgets (municipal funds). 6.65
International public sources. 13

SUM 54 56.33 43.38

Private sources

source_5 Membership fees of cluster members. 26 23.00 27.96

source_6 Revenues generated from the cluster's own activitie 8 10.33 18.86

source_71 Credit instruments — bank loans. 1.23

source_8 Venture capital, “business angels”, and donations. 8.56
Other sources (not specified). 12 10.33

SUM 46 43.66 56.62

Source:Lindgvist, Ketels and Sélvell (2013); Hantsch et(2013); own research
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5. Concluding Remarks

Based on our unigue dataset obtained from thetiqneaire survey, we were
able to shed some light on the structure of finagpéor cluster initiatives located
in Europe and North America. Let us summarize oainmesults:

(1) There is not a statistically significant difece when we compare public-
-to-private funding sources in the European vstiNAdmerican clusters. The ratio
of public-to-private sources is around 43:57 (pubdi private) in both regions.

(2) However, overall private sources (56.62%) inaficing dominate over
funds obtained from public sources (43.38%) whencammpare average values
without respect to geographical regions.

(3) Within the public sources of the European dtstdominate European
Union budgets (24.29%), and for American clustdrs,more prevailing sources
are national (26.25%) and local budgets (10%).

(4) In the North American region, the revenuesegated from the cluster’s
own activities (12.29%) represent a lower proportad the financing structure
than in the European clusters (21.51%).

This paper did not focus on the impact of diffeesin the funding structure
of clusters on their effectiveness. It would besrasting in future research to
examine in more detail the relationship betweerstelufinancing and cluster
effectiveness measured by, e.g., job creation, earob new firm formations,
new products launched, increased research activibales growth. Even though
this paper did not seek to argue which structurénaincing is better, we note
that the doctrine on the topic (e.g., SternbergsKiand Stockinger, 2010), ac-
cording to which the clusters in the U.S. are nyodtlven by the private sector
and European clusters are financed predominamiy fihe public sector, has
changed. The proportions of private and public fagdn the North American
and European clusters are practically equivalent.
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