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This paper determines the relationship between clusters and innovativeness and explores the
significance of this connection depending on strength and specialization of clusters. Our hypothesis
is: Clusters influence the regional innovativeness, depending on their strength and specialization.
The research is conducted on the sample of 5 countries: Hungary, Bulgaria, Greece, Romania and
Serbia, using the methodology of the European Cluster Observatory (ECO) for clusters and the
Global Competitiveness Report, as well as the national statistical reports. To support the research
findings, the analysis on the correlation between strength and specialization of clusters and the
number of patents in the observed regions as the indicator of innovativeness has been carrird out.
The outcomes obtained show that stronger portfolio of clusters leads to greater innovative perform-
ances, particularly in more economically developed regions. Furthermore, greater geographic spe-
cialization influences more patent applications, hence, greater innovativeness in regions. Cluster
mapping methodology used in this research is based on the Nomenclature of Territorial Units for
Statistics (NUTS) 2 level. Further research on NUTS 3 level and extended comparative analysis for
larger number of countries could be performed.
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T'opan ITitiu, He6oitma Casiu, Mapis JI3yniu
BILJIUB ITOTY2KHOCTU TA CIIEIIIAJII3ALIIT KJIACTEPIB
HA THHOBAIIMHICTD PEI'TOHIB: ITIOPIBHSJIBHUUM AHAJII3
YTOPIIIMHU, BOJITAPII, I'PELLIl, PYMYHII TA CEPBII

Y cmammi docaidxnceno 3aaexcnicmv mixc Kaacmepamu ma iHHoeauiiHicmio peziowie,
30Kpema, 3aaexcHicmo IHHOGauilinocmi 6i0 nomyxchocmi ma cneyiaaizauii kKaacmepa.
Jlocaidnceno oani no 5 kpainax — Yeopwuni, boazapii, Pymynii, Ipeuii ma Cep0ii.
Cmamucmuuni dani 63amo 3i 36imy npo 2400a.1bHy KOHKYPEHMOCHPOMONCHICIb, A MAKONC 3
Oxcepea Hayionaavnoi cmamucmuxu. Memoodoaozia docaidxwcenns narexcumnv €EeponericoKil
cnocmepexchiii padi 3a po3eumkom Kaacmepié. 30Kpema, NpoaHaiizoéano Kopeaauilo Mixc
nomyxchicmio ma cneyiaiizayicro Kaiacmepa ma KiibKiCmio namenmieé AK IHOUKaMopy
innoeauitinocmi peziony. Pezyaomamu anaaizy oanux euseuau, wo 6iav nomyxcuuii nopmeghoaio
Kaacmepig y pezioni nioguuiye 1io2o iHHo8auilinicmo, npu 4omy dana Kopeaauis cmae we oiaviu
CYMmMmEBOI0 0451 eKOHOMI4HO po3sunenux pezionis. leozpagiuna cneyiaaizayis Kaacmepie peziony
nideuwiye wancu Ha NPaAKmMu4He GNPOGAONCEHHsI NAMEHMIB, W0 6 NO0A1bUOMY NO3UMUGHO
eénaueac Ha innogéauilinicmv peziony. Manyeanns Kaacmepié npoeeoeHo Ha OCHOGI
Homenxaamypu mepumopiasvnux oounuyv 04sa uizei cmamucmuxu (2-uii pisenv).
Jocaioncenns moxce 6ymu npodoeycene 0aa 3-ozo piens Homenxaamypu, a maxoxc wasaxom
GKAIOMEHHA Y NOPIGHAHHA IHWMUX KPAiH.
Karouogi caosa: innosauitinicms, kaacmep, cheyianizayis kaacmepy, peioH.
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Topan ITutnu, He6oitma Casiny, Mapus [I3ynny

BJIMSHUE MOIIIHOCTU U CITEHNUAJIN3AILINUN KJIACTEPOB
HA NTHHOBAIIMOHHOCTDb PETMOHOB: CPABHUTEJ/IbHBIN
AHAJIN3 BEHI'PUU, BOJTAPUU, IT'PEIIUU, PYMbBIHUU U
CEPBUNA

B cmamve uccaedosana 3asucumocmov mexncdy Kaacmepamu U UHHOGAUUOHHOCHBIO
PecUOH08, 6 HACMHOCMU, 3AGUCUMOCIb UHHOGAUUOHHOCIMU OM MOWHOCHU U CHeyuaiu3auuu
Kkaacmepa. Hccaedosanvt oannvie no 5 cmpanam — Benepuu, boazapuu, Pymvinuu, Ipeuyuu u
Cepouu.  Cmacmucmuueckue  dannvte @3amwvt u3 Omuéma o  2100a46HOU
KOHKYPEHMOCnOCOOHOCMU U HAUUOHAABHBIX CMamucmu4ecKux ucmo4nuxos. Memodoaocus
uccaedosanus npunadaexcum Eeponeiickomy nabarodameavnHomy xomumemy 3a pazgumuem
Kaacmepos. B wacmmocmu, npoanasuzuposana xoppeasuus mexncoy MOUWHOCHILIO U
cneyuaausauueli Kiacmepa u KOAUYMECHGOM NAMEHMO8 KAK UHOUKAMOPA UHHOGAUUOHHOCMU
pecuona. Pesyasmamu: anaauza dannvix noxasaau, wmo 6oaee cuavhwlii nopmgoauo xkaacmepos
pe2uona nosvluiaem e20 UHHOGAUUOHHOCMb, NPUMEM OAHHAS KOPPeAAuuu cuivHee 04s
IKOHOMuUMecKu pazeumotx pezuornos. leocpadhuneckasn cnewuasuzauus xaacmepos nosviuaem
WAancbl Ha 6HedpeHue NameHmos, MaxKum 00pazom NOUMUBHO 6AUSSL HA UHHOBAUUOHHOCHDb
pecuona. Kapmuposanue xaacmepos nposedeno na ocnose Homenxaamypor meppumopuaasnvix
eounuy 04 ueaeli cmamucmuxu (2-oii ypogens). Hecaedosarnue moxcem 6oinv npoooaxceHo 04
3-20 ypoena Homenrxaamypol u pacuiupeno nymeém 6KA104Menus 8 CpasHenue opy2ux CHpan.
Karouesvie caoea: unnogayuonHocms, Kaacmep, CReYUAIU3ayus KAacmepd, pecuoH.

1. Competitiveness, innovativeness and clusters

Determination of the problem in its relation to key scientific and practical issues

Competitiveness has become one of the most important and necessary topics for
the economy and the society in general. Clusters have the essential role for the stud-
ies on competitiveness, and over the past decades many researchers have suggested
that clusters have a crucial influence on economic performances, bearing in mind
that clusters are dominantly formed at the level of regional areas, not entire nations.
Clusters have the potential to be the key dimension of the regional value plan.

The review of the literature on the topic

Competitiveness in the world economy is not a zero-sum game (Porter, 2008).
This enables every country to enhance prosperity if it raises its productiveness and
competitiveness, regardless of rises or falls in the competitiveness level of other coun-
tries. In a more recent period, this has been especially contributed by the globaliza-
tion process, which has enabled prosperity for those improving their competitiveness,
while at the same time increasing relative costs for those having low productivity
(Porter, 2007). Achieving prosperity in the globalized economy is linked to the cre-
ation of the best possible conditions in which companies can increase their produc-
tivity. Hence, government bears enormous responsibility for the creation of a
favourable business environment on its territory. Therefore, the modern theory of
competitiveness actually deals with competition among different locations. The pri-
mary aims are not to increase the size of the economy, volume of foreign exchange
reserves, export volume etc., but to create the high quality business environment,
which will enable high standards of living, that is, prosperity.

According to Porter (2007) inbound and outbound FDI can serve as intermedi-
ate indicators and enablers of competitiveness. The view that position towards FDI of
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any country reflects its competitiveness is shared by many authors (Phillipe &
Pananond, 2010). In globalized economy, FDI offer significant ways for firms to
enlarge and protect their profitability and capital value (UNCTAD, 2006). Sukpanich
Nessera and Alan Rugman (2006) claim that to attract FDI a firm needs to posess
superior value which is reflected in firm-specific advantages (FSAs) or country spe-
cific advantages (CSAs), also known as location advantage (LAs). Between these two
components of microeconomic prosperity, there is a significant interraction: firms
influence the business environment and the business environment influences the
sophistication of firms operations and strategy (Gugler and Pananond, 2010).

Analyzing the US position in the crisis and the ways out of it, Porter and Rivkin
(2012) suggest that the key is in increasing innovations and creating new competitive
advantages on that basis. Jason Potts (2011) points out that creative industry is the key
driver of contemporary economy and puts a special emphasis on clusters.

Regional clusters are the key source of innovations and can be an important fac-
tor in the improvement of competitiveness (Savic Nebojsa et al., 2010). Regions with
high concentration of innovative clusters in Europe achieve higher levels of develop-
ment (Europe Innova, 2006). The presence of strong clusters also influences the vol-
ume of innovations and the number of patents (Europe Innova, 2010). In transitive
economies the level of cluster development is lower than in developed ones (Ketels,
Solvell, 2006).

Definition of the target problem for the analysis

The objective of this paper is to determine the relationship between clusters and
innovativeness and explore the significance of this connection depending on strength
and specialization of clusters. Our analysis tends to explain that regions with strong
portfolio of clusters show greater innovative performances, as well as to determine
how specialization of clusters influences the regional innovativeness. In order to sup-
port the understanding of clusters performances and explore their industrial and geo-
graphical features, cluster mapping methodology has been developed by the
European Cluster Observatory (www.clusterobservatory.eu). It offers relevant criteria
and the matrix on the strength and specialization of clusters with the Nomenclature
of Territorial Units for Statistics (NUTS) level 2, which is adequate for regional
analysis and is used in this paper. From the very beginning we need to acknowledge
the importance of further research and developments in cluster mapping methodolo-
gy with NUTS level 3 for economic territory of districts.

2. The comparative analysis of clusters and their influence on regional innovative-
ness. Presentation of the research material, methodology description and the key
results of the research

This part of the paper presents our research conducted on the sample of 5 coun-
tries: Hungary, Bulgaria, Greece, Romania and Serbia. The aim of the research is to
establish the relationship between the strength and the specialization of cluster port-
folio and innovative performances of regions.

First, we study the global indicators relevant as the criteria to determine the state
of cluster development in selected countries. The chosen indicators are shown in
Table 1.

According to the data presented in Table 1, with the exception of Bulgaria, the
observed countries are ranked very low with respect to the state of cluster develop-
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ment and hold the ranks that are far below those held on the general competitiveness
ranking list. Nevertheless, Hungary has the best conditions for cluster development in
terms of local supplier quality, the availability of research and training services, breath
of the value chain and particularly industry-university cooperation in R&D. Greece
is the country with the highest quantity and quality of local suppliers as well as high
availability of latest technologies, however holds very low ranks in company spending
in R&D and university-industry collaboration. Serbia is especially lagging behind
other countries with respect to the breath of value chain and capacity for innovation.

Table 1. The selected indicators of cluster development in the observed coun-
tries (competitiveness ranks among 144 countries)

The indices of cluster development Hungar y| Romania Bulgaria|Greece|Serbia
Country's global competitiveness rank 60 78 62 96 95
The state of cluster development 104 107 87 126 | 133
Local supplier quantity 97 117 104 83 110
Local supplier quality 63 112 82 67 113
Thevavailability of specialized research and training 83 112 90 99 195
services
Companies' spending on R&D 103 87 92 129 | 132
Industry-university cooperation in R&D 37 113 117 123 99
Breath of the value chain 74 97 86 94 119
Capacity for innovation 45 77 64 104 | 120
The availability of latest technologies 55 117 98 58 127
Firm-level technology absorption 64 116 125 94 142

Source: The World Economic Forum. 2012. The Global Competitiveness Report 2012-2013. Geneva.

Figure 1 shows that the majority of employees in the 5 observed countries spe-
cializes in labor-intensive sectors such as metal manufacturing and food processing,
textiles and clothing, or construction working. Clusters are mostly engaged in con-
struction, farming and animal husbandry, food processing and apparel. It can be
observed that clusters engaged in labor- and resource-intensive industries are domi-
nant in all the 5 countries observed. Since the modern automotive industry encom-
passes labor-intensive and, in part, technology-intensive segments of the economy,
the existence of a high concentration represents a chance for the region's develop-
ment and an opportunity for shifting from labor- and resource-intensive to technol-
ogy- and knowledge-intensive segments of the economy.

In the global knowledge-based economy, companies in affluent countries com-
pete in innovations and the creation of new solutions in order to meet global chal-
lenges. In their race for innovations, companies often join global innovation alliances.
At the same time, however, they are becoming increasingly dependent on local con-
ditions for knowledge creation and exchange as an important source of innovation.
Increased competition in innovations and the significance of knowledge are gradual-
ly changing the clusters. Existing clusters are gradually shrinking, while some new,
more specialized clusters are emerging through the local cooperation. Monitoring of
these transformations and their translation into policy measures are very important
for national and local policy makers. It becomes increasingly evident that the access
to quality human resources and specialized knowledge gains importance in the
knowledge-based economy and that even large companies must cooperate in knowl-
edge creation and exchange (Andreas, Rosted, 2009).
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Source: Authors' calculations based on the data from the European Cluster Observatory (www.clus-
terobservatory.eu).
Figure 1. The total employment by cluster category in the observed countries
for year 2012

According to the European Cluster Oservatory (www.clusterobservatory.eu),
clusters research can be fragmented into 3 large economic segments:

1) KIS — knowledge-intensive services (business support services, education
and knowledge creation services, financial services and IT);

2) CCI — creative and cultural industries (advertising, architecture, arts, crafts,
design, fashion, film, music, printing and publishing, R&D, software, video games,
TV and radio); and

3) LS — life sciences (biopharmacy and medical devices).

Figures 2—4 ilustrate the relationships between patent applications and the loca-
tion quotient for KIS, CCI and LS clusters in the observed regions. The location quo-
tient represents the % of employees in the clusters to the total number of employees
in the region and the measure of a region's specialization.
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Figure 2. Innovative performances and measure of regional specialization —
KIS

Figure 2 indicates a strong relationship, with the calculated high positive corre-
lation (r = 0,88183) between the regional specialization in KIS clusters and the num-
ber of patents. There are very small fluctuations in the relation to the found relation-
ship. Despite the greater specialization of KIS in relation to Bulgaria and Rumania,
Serbia is lagging behind the number of patent applications. Greece, despite a small
number of stars in KIS, has rather strong specialization in these sectors, resulting in
a large number of patent applications. Hungary is among the countries which has
developed a specialization in most KIS and has so far the greatest number of patent
applications per million inhabitants.
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Figure 3. Innovative performances and measure of regional specialization —
CClI

Figure 3 represents a weak, however positive, relationship between the regional
specialization and the number of patents in CCI clusters. We found a positive corre-
lation (r = 0,34243023) which leads us to the conclusion that there is evidence on
regional specialization influencing patent applications in the cases of Romania,
Greece and Hungary. Serbia is significantly excepted from this: despite large region-
al specialization in CCI, the number of patents is very low.
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Figure 4. Innovative performances and measure of regional specialization — LS

Figure 4 ilustrates the relationship between the level of specialization for LS and
the number of patents per million inhabitants. Positive correlation (r = 0,53007) was
found. If we analyse the data in more detail, we can point to a clear reference to this
correlation in the cases of Hungary, Greece and Romania. Bulgaria and Serbia, how-
ever, despite the greater specialization of Greece and Romania, are left behind in the
number of patent applications.

3. Concluding remarks

Conclusions and further studies prospectives

Competitiveness is now the focus of all countries that seek long-term sustainable
development. In search for new modes of strengthening productivity vital support is
based on innovation and knowledge. Clusters, as one of the major concepts of com-
petitiveness and economic development, with increased attention paid in the last
half-decade, can be considered as a strong platform for knowledge and ideas sharing,
hence innovation improvements.

We conducted this research to show that strong specialized clusters affect the
innovativeness of the region in which they are located. In the attempt to determine
the nature of this relationship, we compare the strength of clusters per region in the
observed countries with patent applications per million inhabitants. Furthermore, we
calculated the correlation coefficients to support the analysis and indicate the validi-
ty of the determined relationships.

We can conclude that the strength of clusters and specialization in certain indus-
tries influence the number of innovations in the regions. The regions with strong KIS,
CCI and LS clusters as indicated in our analysis have a positive impact on innovation
performances. The regions with greater geographic specialization also have more
patent applications than the regions with less specialization.
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