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THE EFFECT OF THE EXISTENCE OF CLUSTERS TO REDUCE REGIONAL DISPARITIES
IN THE SLOVAK REPUBLIC

Dana JASKOVA

Abstract

Regional differences in Slovakia, as well as ineotBU countries, are becoming more and more obd@evalrhese
economic, social and environmental differences stiferent forms. Different indicators are useddoantify these
differences. The article deals with the issue tdrmegional differences and their measurement e@$fovak Republic at
the level of NUTS 3 regions, using a compositecatdr. The aim is to assess the level of regiorsgatities in relation
to the existence of clusters in regional develogniBme basic sense of regional development is stagably improve
the quality of life in the region. Achieving thiadic goal requires a comprehensive approach to sssg regional
differences. From the results of the analysis efabsessment of the reduction of regional disgaiii is not possible to
state a statistically significant decrease in regibdifferences. A certain tendency was observdhleé still there are
still large regional differences in Slovakia, adtlie economic, social and environmental spheres.
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Introduction

The economic development of the Slovak Republic
is largely determined by the performance of the
regions and the policy of making use of their
potential. For effective regional policy is needed
the identification of the relevant factors of

seen as a key element in the EU and at the same tim
an indicator of economic development. At the same
time is considered a political, economic, sociatl an
cultural unit (Krajidkova, E., Vojtou, S., 2012).

Activities aimed at improving the welfare and
performance of the regions are referred to as nagio
policy. Regional policy can be defined as a set of

development. The active factor is human resources, Objectives, measures and decisions in government
passive research, development and innovation are,activities at the regional level. A priority of the

basic infrastructure and services. In addition he t
main factors for the development of a region
important to analyze economic performance indicator
— GDP growth, employment, productivity, and

regional policy is to ensure the development of the
regions and major differences in their development.
Great emphasis is placed on efficient use of own
resources of the region. On the overall economic

evaluate their impact on regional development and development of the country, affects different secio

growth. The influence of various factors and
depending on the playing field, the development in
different regions. It is considered the economid an

economic level of the region. Varying degrees of
development of the regions stems from non-
equipment production factors. Regions differ anel th

overall social problem. He disrupts the development high rate of unemployment (Habanik, 2014).

in the field of economic, social and environmental.
The aim of regional policy is to reduce these
differences. Reduction of disparities is also ohthe
primary goals of the regional policy of the Europea
Union (EU).

With the improvement of the socio-economic level

Regional development is defined as a set of
economic, cultural and environmental processes and
relationships. These relations are taking placéhen
region and contribute to increasing their
competitiveness, economic, social and territorial
development. The first economic models, which

of the EU Member States related to the development include the factor of regional development are

of the various regions. Achieving this objective is
conditional on the level of economic and social

development of the Member States. He is, however,

between countries at different levels and is detezth
by the overall situation and the developments in
different regions of the Member States. The reggon

enhanced versions of the theory of economic growth.
These models predict that free international trade
stimulates economic growth and lead to the
convergence of the economies of the regions
investigate each other (Dawkins, 2003).
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The reason for the implementation of regional
policy are different levels of social and economic

development between the various regions. These businesses

inequalities in the literature referred to as regio
disparities. To the understanding of the specific
concept of regional disparities (RD) can be acaksse
from different points of view. According to
Kutscherauer (2010) is the diversity of characters,
events, or inequality or RD processes having ar clea
territorial location (can be allocated in the detin
territorial structure) and occurring at least i tfwvo
entities of the territorial structure. In Europgamms,
RD are a measure of the level of economic, soaidl a
environmental cohesion European territory, which
leads to their breakdown into three basic categprie
and thus to define the economic, social and
environmental disparities (Melecky, Stekova,
2015). In the terminology dictionary (Navratil dt,a
2012) are RD defined as the difference or inequalit

between regions. The main causes are related to the

uneven development of the region, by the terméef t
action of market forces, the decline in some sector
Furthermore, it is an uneven development of private
enterprise, with varying degrees of facilities hieical
infrastructure with low mobility, where appropriate
the territory of the inter-regional labor.

Other approaches in relation to the economic
performance of the region explain RD and the
standard of living of the population. RD does the

certain geographic concentrations of interconnected
companies, specialized suppliers, service provjders
in related industries and institutions
(universities, trade unions) in a certain areat(sgc
which both compete but also cooperate with each
other. It is now considered as an important eleroént
the concept of cluster development.

Clusters play a major role in the development of
the wvarious regions by contributing to the
enhancement of their competitiveness. Their
importance in regional development is based in
particular on: improving the division of labor,
increasing migration of workers between enterprises
the cooperation of the undertakings within the
framework of the Department, the growth in the
number of jobs, higher wages, and higher rate of
patenting, creation of new types of businessedt the
growth and survival (Navickas, Vojtovic, Svazas,
2016).

The basic aim of the paper is to evaluate the ftise o
selected indicators of regional disparities in the
Slovak Republic with a focus on the importance of
clusters in regional development.

1. Assessment of regional disparities (material @h
methods)

The primary condition for balancing regional

differences between economic performance and the disparities is to quantify their level of. An ansily of

well-being of individual regions, or as indicatdhat
indicate the degree of variability in some of the

economic phenomenon in the regions of the country.

regional disparities is subject to obtaining thievant
data. This requires sufficient knowledge and guigan
in a wide range of published methods and ways of

An RD can be regarded as a phenomenon of regionaltheir implementation. In general one can speak of a

development. Interested in regional policy is gruyyi
even from the perspective of the social sciendss, |
therefore, that spatial disparities and inequalitnethe
territorial units are still tend to accretion. That
happens in the Slovak Republic, but also in the
framework of the EU and to overreach the undesrabl
polarizations and manifests itself in a significargy
the space was the social nature of regional disggri
(Svecova, R&fakova, 2014).

One of the options for improving the socio-
economic level of the region is to support the
development of certain sectors of the prevailinghia
region. Their diversification from one region to
another creates a

unique environment where simple and

threefold assessment choice of units, the selection
appropriate indicators of the RD: observational and
selection of the appropriate method. When choosing
the observational units we only have statisticadbhda
that are available only in defined statistical iterral
units at NUTS 3.

The selection of the indicators used to identifd an
measure the RD is an important task for their
investigation. The correct selection of the indicat
depends on many factors, from the definition of the
RD and the objective pursued, which is to track the
analysis. It further depends on the territorialectne
power indicator lights and their evaluation. Thare
composite (aggregated, integrated)

companies face a similar focus. These businesses ar indicators (Michalek, 2014).

trying to exploit the comparative advantages of the

region. So he creates a network of a wide range of

businesses and organizations linked to specifkslin
i.e. clusters. The term cluster is closely reldamdhe
theory and practice of regional development. This
concept is not new in the regional economy.

According to Porter (2000) the clusters represent a

Composite indicators represent a higher degree of
identification of a suitable range of indicatorsséa
on links RD. Are based on an appropriate number of
indicators link. Their basic attribute is sufficien
comparative ability, mathematical manageability and
readability of the information. Their method of
aggregation is based on the use of multiple methods
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1.1 The Design of CI

where I, is the value of standard indicator
i=1,2,..,n, forthe regionr=1,2,..,m andw;is

In assessing the need for an integrated perspectiveltS Weight.

on the issue arises logically RD. This is relatdhe
construction of a composite indicat@lf. Currently,
there are several ways to calculate. One of tha& mos

1.2 Evaluation method of regional convergence

advanced approaches to the design of the so-called

"Benefit of the doubt' composite indicator (Rogge,
2017; Cherchye at all, 2006). Its constructionsmg
DEA models (Verschelde, Rogge, 2012). The
Organisation for economic cooperation and
development (OECD) has published a detailed
procedure in the year 2008 methodology and its
construction. The composite indicator is a higlesel

of identification and interpretation of RD. The
document describes the major advantages and
disadvantages of the use of such summary indicators
in practice (Handbook on Constructing Composite
Indicators, 2008).

Construction of the composite indicator ClI can be
described in the following steps (in parentheses ar
given can use mathematical methods):

the creation of the theoretical framework, the
choice and combination of individual
assessment of their relevance and statistical
sub-indicators, material properties (DEA
method, resolution on indicators type of max,
min, the method of calculation of missing
values, comparative analysis, PCA analysis),
normalization and aggregation of the original
indicators, indicators of weights (scoring
method, the standard variable, method, the
distance from the fictional object),

testing the properties of the designed CI
(sensitivity analysis),

visualization of results.

The values of the indicators were standardized
method for min-max. For the calculation of the
composite indicator for each of the regions it hasn
used additive aggregate method:

n
_ E[:'_-{I:_."'WI:
- [ |[ .

r T
m

Cl

Table 1. Number of clusters in the regions

To remain scattered regions with a composite
indicator, you can use the methods of real
convergence. It is used a number of concepts: (fieta
convergence (absolute, conditional), signsd &nd
Markov chains. Sigma convergence tests measure
whether the variance in the regional distributibthe
indicator decreased. Beta convergence tests shall
examine whether regions with low levels of indicato
experienced stronger growth than regions with & hig
level of the indicator (Janssen, Hende, De Been Va
Wissen, 2016).

According to the beta convergence method, less
developed regions are growing faster than more
developed regions. The subject of research isthe o
condition for the beginning and end of the period
under review. This can be a disadvantage, bechese t
information on developments remain unused.
Examines the use of the linear regression equabén.
the estimated valug of the directive of this line is: if
p<0 is trend of convergence, >0 is trend of
divergence, iff=0 not none of the tendencies. The
coefficient of determinatio®#? indicates an estimated
reliability of a linear trend. If the value of the
coefficient of determination, close to 100%, it is
considered a tendency (convergence) as a major. The
recommended minimum value is 80%. Otherwise, it is
considered to be insignificant (Mifik at all., 2013).

2. Results and discussion

The Slovak Republic is made up of eight self-
governing regions. These are the regions of
Bratislava, Trnava, Nitra, Trém, Zilina, Banska
Bystrica, PreSov and KoSice. In these regions it
operates a total of 25 active cluster. The stractfr
the regional citizenship of the clusters are listethe
following table.

region Bratislava| Trnava Nitra Tr&in | Zilina | Banska | PreSov | KoSice
Bystrica

Paet klastrov r. 2010 0 3 2 0 3 2 1 1

Paet klastrov r. 2018 3 4 2 3 4 2 2 5

Source: own processing by SIEA
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Most of the clusters in the SR operates in KoSice Some of the

region, at least in the Tr&im region. For the

assessment of the impact of the existence of the

cluster in the region on reducing regional disjEsit
were analyzed for some indicators. In view of the
official availability of NUTS 3 regions were seledt
for the following 15 indicatorsxf, i=1,2,...,19 in
three of the areas surveyed:

Economic spherex,- Regional GDP per capita
(€), x- Gross value added (mil. €x: - Rate of
economic activity (%).x.,- Unemployment rate (%),
xc- Employment rate for 15-64 years (%).

Social spherex.- Incapacity (%),x; - Number of
beds in health institutions (%) - Mean equalized
gross household income (€/moutk); - Number of
social welfare facilities (%o}, - Number of detected
crimes (%o).

Environmental spherez, ;- Population densityy,,

- Solid emissions to kfnxy3 - Share of the waste
being recovered (%), - Density of motorways and
express roads;yc - Share of the population connected
to sewerage system with STP (%).

Comparison of the regions from the point of view

of selected indicators for the period 2010 and 2016
The year 2010 is the highest increase in clustetisd

indicators for comparability were
converted to krhor per capita.

2.1 Assessment of suitability of selected indicator

Each indicator is included in the analysis was
assessed by using exploratory analysis. Descriptive
statistics were calculated for this purpose (laogti
variability and symmetry, the correlation matrix).
the case of a significant correlation was assessied
the VIF factor multikolinearity. Graphical methods
are identified the extreme values, data indeperajenc
homogeneity). Because the data has not been
identified, no statistical anomaly, to further asad
included all 15 indicators.

2.2 Weights of indicators

The starting point to determine the weights of the
individual indicators was to analyze the main
components (Principal Components Analysis — PCA)
that have been identified key indicators and
transformed the latent variables. Statistically
significant were the first three components which
together explain 81.48% of the total dispersionhef

Slovak Republic. Since some of the key indicators gelected indicators. After these three variablesiec

(e.g. regional GDP) for the year 2017 are not
officially published, we've compared the year 2016.

in the Cattels chart, as shown in Graph 1.

Graph 1. Cattels grapt
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Source: own processing

With the highest values of correlation coefficients
and the variability explained components were

Table 2.Weights of indicators

calculated weightw-. for each of the indicators (Table
2).

[ X1 X2 X3 X4 X5 X6 X7

X9 X10 X11 X12 X123 X14 X1s

w | 0,19| 0,12/ 0,13 0,09

,0D0| 0,04/ 0,08 0,01 0,01

Source: own processing

113




SOCIALNO -EKONOMICKA REVUE [/ 04-2018

2.3 The Calculation of the CI can be regarded as within the average. If the viglue
greater than 1, then it is above average and, wiber
below average. The column graph (Graph 2) shows
the calculated values of composite sub-indicaters p
sphere. For each region is displayed in three catum
and six spheres are always next to each other
compared the years 2010 and 2016.

According to the relationships above, sub-indices
were calculated per sphere. Sub-indicator for the
economic sphere is mark#dl, ., for the sociaiCl, and
for the environmentaiCl,,, In the case where the
value of calculated indicatcf] = 1, studied region

Graph 2. Redional subindicators CI in bar arapt
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Source: own processing

From the graph it is clear that the best resulthén The increase was recorded in the regions of Nitra,
economic sphere reaches the region Bratislavéhdn t  Zilina and B. Bystrica. The best value of the
year 2010, the value ofl,; 5515 = 3,52, which is monitored sub-indicator is recorded in region Nitra
above average. A value greater than 1 has only 2016,C1,. 201 = 1,57. In the environmental sphere is
reached the region of Trnava. The Tierregion was once again the best region of Bratislava. The regio
just below the average, . .010 = 0,91. The weakest ~ Trertin also has the value of this sub-indicator
in the economic area in 2010 was the region Kosice, overriding. In 2010, the KosSice region fell from a
the value of the composite sub-indicator deep sub-premium in the period under review to an
Cl.. 2010 = 0,21. In 2016, in most regions, value of average to above average.

Cl.c 201 dropped, however, a significant increase is  Subsequently, the total aggregated indicator was
observed in the region of Zilina and Banska Byatric  constructed from the calculated values of the sub-

The region of Bratislava is well above averageh@ t indicators for each sphere. The chart shows regions
social field. Since 2010, the situation improvee@rev with Cl above and belowl.

Granh 3. Reaional ClI
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lagavs k

Region of Bratislava is in the comparison of hidgloee average. Even though it was a slight decreasethe
period consideredAlso in the Trnava region, which is still aboves taverageAbove average, the Nitra
region was also reached in 20Iihe decline has occurred in the region of Therand Banska Bystrica. A
slight increase in Zilina, PreSov and Ko3iédl. calculated values of each sub-indicator focleaegion are in

the following table There are also referred to the aggregate valubeo€omposite indicator for the year 2010

and for the year 2016.

Table 3. Aggregated indicators Cl

Sub-indicators Aggregated Indicator
2010 | 2016| 20102016 2010| 2016

Region Clec |Clec [Cls |Cls |Clen [Clen | Cl 2010 Cl 2016
Bratislava 3,52| 3,22 1,21] 1,34] 2,81 2,74 2,51 2,43
Trnava 1,78/ 1,59/ 0,86| 0,39] 1,48| 1,43 1,37 1,14
Nitra 0,91 0,87( 1,01] 0,82] 0,81 0,61 0,91 0,76
Trensin 0,60 0,64 1,10] 1,57] 0,92| 0,91 0,87 1,04
Zilina 0,45 0,71| 0,74| 0,90| 0,26| 0,23 0,48 0,61
B. Bystrica 0,23| 0,54 1,81| 1,21] 0,30| 0,28 0,78 0,67
PreSov 0,30/ 0,26( 0,46] 1,20] 0,74| 0,64 0,50 0,70
KoSice 0,21 0,17 0,83| 0,58| 0,68 1,17 0,57 0,64

Source: own processing

The development of regional disparities in the yred regions was monitored by theonvergence method.
The graph shows the decreasing trend in the ragredme, with a coefficient of determination

R? = 0,37, while the speed of convergence is 0,0138. Cormarlusf thes-convergence measurement is thus that

convergence prevailed in the set of eight regiover ¢he period of time, since the regression liireative is

negative Given that the calculated value of the determimatioefficient does not exceed 80%, there can be no

sign of a significant tendency towards convergence.

Graph 4. Beta convergence
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It can. be seen from the correlation chart that the
Presov, Zilina, KoSice and Nitra regions are lodate

individual weights. Using these, three sub-indices
were calculated for each region. For the economic,

the second quadrant. Here are the regions with thesocial and environmental spheres. Using these salue
under-deduction value and the highest increase overthe regions were compared to each other.

the reference period. Concerning the existence of
clusters in these regions, it can be said that the
emergence of new clusters is likely to have anceffe
on the increase in the overall level of these megidn

the third quadrant, the regions of Banska Bystaicd
Trergin. So, regions with under-valued valu@;g45

An aggregated composite indicator was
constructed from the calculated sub-indicatorfslt is
clear from the results that the best value forGhes
in the long run the Bratislava region, although its
value is decreasing over the 10 years monito@d.
has increased in regions Nitra, Zilina, PreSov and

and at the same time the slowest growth. In Banska Kosice. In these regions, there are currently an

Bystrica there was no cluster initiative for theipe
under review. In the fourth quadrant are the regjioh
Bratislava and Nitra. Here the initial value of the
monitored composite indicator is excessive, but the
growth is sub-average. In the period under review,
three clusters were established in Bratislava am& o
in Trnava.

Conclusion

The basic sense of regional development is to
sustainably improve the quality of life in the regi
Achieving this basic goal requires a comprehensive
approach to assessing regional

differences. One

average of five clusters per region. The Tfen
region has a long-term under-level. Only three
functioning clusters are currently registered ifis th
region. In this context it can be stated that the
emergence of new clusters could raise the levéief
region.

From the results of the analysis of the assessment
of the reduction of regional disparities, it is not
possible to state a statistically significant daseein
regional differences. A certain tendency was
observable, but still there are still large regiona
differences in Slovakia, as in the economic, scmmal
environmental spheres.

approach is to measure and compare the level of Acknowledgments

regional development or quality of life in the reg
The contribution is a composite indicator to conapar
the social, economic and environmental level of the

regions of Slovakia. The base has been elected the

year 2010. 15 indicators were analyzed. Using the
results of the PCA analysis, they were assigned to
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