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Introduction

The European Union (EU) is a heterogeneous unit with significant disparities between its
Member States and especially their regions. The support of cohesion and balanced
development together with increasing level of EU competitiveness belong to the temporary
EU’s key development objectives. The process of European integration is thus guided by
striving for two different objectives: to foster economic competitiveness and to reduce
territorial differences (Molle, 2007). Although the EU is one of the most developed world
integration with high living standards, there exist significant economic, social and territorial
disparities having a negative impact on the balanced development across EU Member States
and their regions, and thus weaken EU’s performance in a global context. Disparities
measurement and evaluation at any level of territorial development is associated with the lack
of integrated approaches and methodologies in most cases. Within this paper, the application
of integrated approach by using construction of three synthetic non-weighted indices and one
weighted synthetic index of disparities are introduced in the topic of disparities in the
Visegrad Four (V4) countries, i.e. the Czech Republic, Hungary, Poland and Slovakia in
comparison with selected advanced EU countries, i.e. Germany and Austria in national and
regional level. The main goal of the paper is a verification of synthetic indices approach
through evaluation of economic, social and territorial disparities that reflect the level of
cohesion in the evaluated countries and regions in reference period 2000-2010. For this
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purpose, the paper will determinate and compute three synthetic indices of economic, social
and territorial disparities and propose a construction of weighted (aggregate) synthetic index
of disparities. The hypothesis of the paper is based on the generally accepted concept of
Willem Molle (2007), that countries/regions with the lower level of disparities achieve the
higher level of cohesion in the territory that provides better conditions and assumptions for
regional development potential, and vice versa. The paper, in content of previous hypothesis,
intends to establish the general presumption that in country (and also regions) of the selected
developed EU Member States, i.e. Austria, Germany is lower level of national (and also
regional) disparities in comparison with the level of national (regional) disparities in territory
of less developed V4 countries in all three explored dimensions of disparities.

1 Theoretical Background of Disparities in the Context of Cohesion

Disparities in the frame of regional development are a major obstacle to the balanced and
harmonious development of the whole territory (country, region). Analysis of disparities
brings the important information about the key problematic issues in region (and thus in
country) on the one hand and its development potential on the other hand. There are different
approaches to definition of regional disparities (also in the European Union) and therefore this
term can be understood as a multidimensional problem (Kutscherauer, 2010). Based on the
literature review focused on several foreign and domestic theoretical and empirical studies
dealing with the measurement and evaluation of disparities in the context of the EU (see e.g.
Wishlade, Yuill (1997), Gulati, (1999), Amendola, Caroleo, Coppola, (2004), Leonardi,
(2005), Molle (2007), Farrugia and Gallina (2008), Tuleja, (2008), Kutscherauer, (2010),
Viturka, (2010), Vojvodikova, (2010), Tvrdon and Skokan (2011), Petr, Kiupka,
Provaznikova, (2011) or Polednikova and Lelkova (2012)) we recognize three general types
of regional disparities: economic, social and territorial. Economic disparities represent
different level of economic convergence of countries and regions (Molle, 2007) that can be
measured by economic indicators. Social disparities are related to how people perceive
spatially differentiated quality of the life, standard of living or social inequality (Molle, 2007)
and they are mostly measured by the indicators of the labour market. Territorial disparities
reflect the strong inequalities in the EU competitiveness factors. Territory inequality is
expressed by the significant differences in the economic performance, geographical potential
and transport and technical infrastructure, capacity for innovations or quality of environment
(Molle, 2007). In the European concept, the level of disparities can be regarded as a measure
of cohesion. By Molle (2007, p. 5), the cohesion can be expressed by such level of differences
between countries, regions or groups that are politically and socially tolerable. Based on
typology of disparities, three dimensions of cohesion are recognized, i.e. economic, social and
territorial. Economic cohesion evaluates economic convergence and can be expressed by
disparities reducing development levels of countries and regions by economic indicators.
Social cohesion tends to achieve objectives in employment and unemployment, education
level, social exclusion of different groups and in demographic trends. Territorial cohesion is a
supplementary term to economic and social cohesion. This concept develops economic and
social cohesion by transferring the basic objective of EU, i.e. balanced and sustainable
development into territorial context (Kutscherauer, 2010).

2 Selected Approaches of Disparities Measurement and Evaluation

Approaches of disparities measurement differ in structure of using the disparities indicators
and ways of their processing. In the current regional practice, the methods based on cross-
country (interregional) comparison or mathematical and statistical methods are often used.
Among disparities assessment methods we can namely included interregional comparison
method (see e.g. Amendola, Caroleo, Coppola, (2004), Kutscherauer, (2010) or Polednikova
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and Lelkova (2012)); methods utilizing Geographical information system (see e.g. Bell,
Schuurman, Hayes, (2007), ESRI, (2008); variability characteristics, i.e. standard deviations
and variation coefficients (see e.g. Huang and Leung (2009), Tvrdon, Skokan, (2011);
multivariate statistical methods (e.g. method of main components and factor, cluster or
discrimination analyses (see e.g. Hanc¢lova et al, (2010); method of real convergence (See e.g.
Vojinovic, Oplotnik, (2008), Dvorokova, Kovéaiové, Sulganova (2011)); modified territorial
Gini coefficient or method of artificial neuron nets (e.g. (Kutscherauer, (2010), Tvrdon,
Skokan, (2011)). The adequate indicators of national or regional disparities can be identified
e.g. within the Reports on Economic, Social and Territorial Cohesion published by the
European Commission (2007; 2010). Other possible indicators appropriate for the evaluation
of disparities are the EU Structural indicators or headline indicators for evaluation of
achieving the targets of Strategy Europe 2020 (e.g. Hanclova et al (2010), Stanickova, Skokan
(2012)). Within the aim and scope of the paper, the selected mathematical and statistical
methods as methods of standardized variable, i.e. transformation methods based on the normal
distribution function (z-score) and method of distance from the imaginary point for partial
calculation of synthetic indices of disparities have been used. These methods are often used to
identification of the level of disparities and thus to evaluation of cohesion (see e.g. Tuleja,
(2008, 2010), Kiupka, Provaznikova, Svejcar, (2011), Petr, Kiupka, Provaznikova, (2011) or
(Melecky, 2012))

2.1 Z-Score Transformation Method
Transformation function in the multidimensional context should satisfy at least two
conditions. First, since the attributes (indicators) are measured in different units, they must be
transformed into a common scale for aggregation. Second, the functions should avoid
assigning high relative importance to extreme values if the original distribution has extreme
values. Transformation of original variables therefore can be used to construct a
multidimensional indicator, such as synthetic indices of disparities. The most commonly used
transformation methods include standardization of variable based on range, on the normal
distribution function (z-score) or on the distance from the optimal value achieved by the
attribute. As the application of classic data normalization method, we use Z-score
transformation that provides a way of standardizing data across a wide range of disparities
indicators. Data normalized by Z-score transformation are directly used in the calculation of
synthetic indices of economic, social and territorial disparities. Z-score transformation of
selected disparities indicators values for countries as well as for NUTS 2 regions used in the
paper is calculated by equation (1):
X_ —_
Uicine = M 1)
Si,t
where:
U . Standardized value of i-th indicator for c-th country (r-th region) in time t;
X« Value of i-th indicator for c-th country (r-th region) in time t;
i indicator of disparities;
country; c={1=CZ,2=HU,3=PL,4=SK,5=DE, 6 =AT},
region; r= {1 =CZ01, ..., 8=CZ08,9 =HUIO, ..., 15=HU33, ... , 16 =PL11, ...,
31 =PL63, 32 =SKO0l1, ..., 35=SK04,36=ATI11, ...,44 = AT34,45=DEI], ...,
83 = DEGO0};
time; t = {2000, ..., 2010};
mean;

standard deviation.

= 0O

N2
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The Z-score standardized value has mean (X, ) equals 0 and standard deviation ($,) equals 1.
However, Z-scores take decimal values and can be also negative.

2.2 Euclidean Distance Method

Z-score transformation is an example of linear transformation and thus it changed scaling
uniformly, but it doesn’t define the distance between standardized values. There are several
convenient methods applicable for calculation of distance from the imaginary point that is
usually presented as an optimal value. The most common way of computing distance between
objects in a multidimensional space is to compute Euclidean distances, an extension of
Pythagoras™ theorem. The Euclidean distance is the square root of the sum of the squared
differences in the variables’ values; see e.g. (Farrugia, Gallina, 2008). As optimal value in
computing of Euclidean distance in the paper analysis, the median is used. Euclidean distance
for i-th indicator and c-th country in time t is calculated by equation (2):

Ei,c(r),t = (ui,c(r),t - lj50i )2 2)
where:
E Euclidean distance;
U .n: Standardized value of i-th indicator for c-th country (r-th region) in time t;

Us,;  median for i-th indicator;

i indicator of disparities;

c country; c={1=CZ,2=HU,3=PL,4=SK,5=DE, 6 =AT};

r region; r= {1 =CZ01, ...,8=CZ08,9 =HUIO, ..., 15=HU33, ..., 16 =PL11, ...,
31 =PL63, 32 =SKO0lI, ..., 35=SK04, 36 = ATl11, ...,44 = AT34,45=DEIlI, ...,
83 = DEGO0};

t time; t = {2000, ..., 2010}.

3 Construction of Synthetic Indices of Disparities

The construction of synthetic indices (non-weighted or weighted) of disparities for evaluation
of national (country) disparities and derivation the level of cohesion includes dataset of 24
selected indicators of disparities. Analysis and evaluation of regional (NUTS 2 level)
disparities and derivation of the level of cohesion at regional level is based on the same
dataset (but reduced due to availability) of 16 selected indicators of disparities. Each
dimension of disparities is presented by selected indicators listed in Table 2. The construction
of indices has been inspired by approaches of Farrugia and Gallina (2008) that proposed
construction of index of territorial disparities and also by Barcena et al. (Barcena, Prado,
Beccaria, Malchik, 2004) that evaluated social cohesion in Latin America by construction of
index of social cohesion. Synthetic indices are computed as partial simple sub-indices for
each individual dimension of regional disparities (Melecky, 2012). Synthetic indices (ID) of
each country ¢ (or region r), for each dimension of disparities d, in time t are calculated by
equation (3):

IDc(r),d,t == | 3
where:
ID index (sub-index) of disparities;
E Euclidean distance;

c country; c={1=CZ,2=HU,3=PL,4=SK,5=DE, 6 = AT},
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r region; r= {1 =CZ01, ..., 8 =CZ08, 9 =HUI10, ..., 15=HU33, ..., 16 = PL11, ...,
31 = PL63, 32 = SKO1, ..., 35=SKO04, 36 = ATI11, ..., 44 = AT34, 45 = DEI1, ...,
83 = DEGO0};

dimension of disparities; d = {economic, social, territorial};

indicator of disparities;

time; t= {2000;...,2010};

number of indicators i per one dimension of disparities; for countries | = {8, 8, 8}, for
NUTS 2 regions | = {6, 6, 4}.

—_——+ -

The construction of weighted synthetic index of disparities has been met with problems
related to the weighting. We can aggregate data by using equal or differential weight given to
all free dimensions of disparities (Melecky, 2012). On the background of descriptive statistics
and variability of selected dataset of indicators, we have used differential weights for each
dimension; however, some research may prove equal weighting (e.g. Farrugia, Gallina, 2008).
Weights used in construction of weighted synthetic index presented in equation (5) are
calculated by equation (4). Weights are designed and based on the rates of variability
(variability characteristics), which express the distribution of values of a given variable
around the mean value of the whole set of data. Therefore, weights reflect how values in the
set of data are scattered around the centre, or whether there are extreme values in the set of
data. Like a variability characteristic, the Range has been used. Range presents a descriptive
statistic of absolute variability of a set of data. It is the difference between the largest and
smallest values. It is the size of the smallest interval which contains all the data and provides
an indication of statistical dispersion. It is measured in the same units as the data. Since it
only depends on two of the observations, it is most useful in representing the dispersion of
small data sets (Woodbury, 2001, p. 74). Range R presented in equation (4) expresses
difference between the largest (maximum) and smallest (minimum) scores of each calculated
synthetic sub-index of disparities.

T
écl(:\:) IDc(r),d,t
Wd =
T

(4)
where:

Cl(:f) |Dc(r),d,t Range of each calculated synthetic sub-index of disparities of country ¢ (region

r)intimet;

Cl(:f) IDc(r),d,t = IDc(r),d,tmax - |Dc(r),d,tmm, where IDC(r),d,tmax IS maximum

value of index of disparities of country ¢ (region r) for dimension d in time t;

IDc(r),d,tmin is minimum value of index of disparities of country c (region r)
for dimension d in time t;

ID index (sub-index) of disparities;

W weight per dimension of disparities;

d dimension of disparities; d = {economic, social, territorial};
t time; t = {2000;..., 2010} ;

T T=11.

Weighted synthetic index (WID) is calculated from the partial indices of disparities for
country c (region r), for dimension d in time t by equation (5) on condition (6):
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3
W
WID, )4 = Z ID; (11,0 S (5)
d=1 w,
d=
3
W
on condition: Z—d =1 (6)
d=1 Z Wd
where:
WID weighted synthetic index of disparities of region r for dimension d in time t;
ID index (sub-index) of disparities of region r for dimension d in time t;
Wy weight per dimension of disparities;
W, relative weight per dimension of disparities d in relation to other dimensions of
iwd disparities in period t;

d dimension of disparities; d = {economic, social, territorial};

c country; c={1=CZ,2=HU,3=PL,4=SK,5=DE, 6 =AT};

r region; r= {1 =CZ01l, ... ,8=CZ08,9=HUIO, ..., I5=HU33, ..., 16 =
PL11, ...,31 =PL63, 32 =SKO01, ..., 35=SKO04, 36 =ATIl, ..., 44 = AT34,
45 =DEIl1, ..., 83 = DEGO0};

t time; t = {2000;..., 2010}.

4 Empirical Analysis of Disparities and Evaluation of Cohesion in Visegrad Countries,
Germany and Austria by Synthetic Indices of Disparities

4.1 Background of Empirical Analysis

The analysis of economic, social and territorial disparities is based on 24 selected indicators
of disparities in countries and 16 selected indicators of disparities in NUTS 2 regions. Each
dimension of disparities is presented by selected indicators listed in Table 2. The reference
period (2000-2010) is determined by selection of all the indicators and their data availability
mainly in territorial unit NUTS 2 for 83 regions of 6 countries, i. e. V4, Austria and Germany.
We have used the European Statistical Office database (Eurostat, 2012) as basic source of
disparities indicators. Procedure of empirical analysis of cohesion evaluation in selected EU
Member States and their NUTS 2 regions is based on the procedure scheme listed in Table 1.

Table 1: Basic scheme of empirical analysis approach
Input data analysis

» Collection of convenient selected indicators of regional disparities for 6 countries and 83 NUTS 2 regions »
» Data normalization (Z-score transformation method) »

» Dataset of normalized variables for selected 6 countries and 83 NUTS 2 regions »
Calculation of synthetic indices of disparities

» Calculation of distance (Euclidean Distance Method) »

» Calculation of synthetic indices of disparities »

» Calculation of relative weight for each dimension of disparities »

» Calculation of weighted synthetic index of disparities »

» Descriptive characteristics of synthetic indices variability »

Results and discussion

» Comparison of regional disparities across all dimensions »

» Derivation of cohesion level in explored countries and NUTS 2 regions »

» Interpretation of results and discussion »

Source: Own elaboration, 2012

4.2 Database of Disparities Indicators

The selection of disparities indicators results from the concept of regional disparities
evaluation used in the EU. The adequate indicators of regional disparities can be identified
within the Reports on Economic, Social and Territorial Cohesion that evaluate the trends of
disparities and cohesion in the EU Member States and their regions (European Commission,
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2007, 2010). However, the determination of appropriate and comparable regional statistics
has faced the significant problems of the different (limited) availability at the regional level
(NUTS 2) in comparison with national level (NUTS 0) and different length of time series
(2000-2010) as mentioned also e.g. Polednikova and Lelkova (2012). For the reasons
mentioned above, 24 indicators on national level that represent the most frequently indicators
of economic, social and territorial disparities used in Reports on Economic, Social and
Territorial Cohesion have been selected (European Commission 2007, 2010), some of them
represent also the EU Structural indicators. All of these indicators are available in Eurostat
database and presented in Table 2.

The set of 24 indicators of disparities was not available completely for regional level.
Therefore only 16 indicators of regional disparities, available in Eurostat database for the
reference period 2000-2010 with same scope of availability, have been chosen for the
evaluation analysis for 83 NUTS 2 regions. The economic disparities are covered by 6
selected indicators, social disparities are reflected by 6 selected indicators and territorial
disparities are covered by 4 selected indicators. The selected indicators and their initial units
are shown also in Table 2. The initial data matrix created by the values of 24 indicators for 6
countries and 16 indicators for 83 NUTS 2 regions of V4, Germany and Austria has been
transformed to Z-score value by statistical software IBM SPSS Statistics 20 and all other
following computations have been realized by Microsoft Excel 2010. The eventually missing
values in the period 2000-2010 have been estimated by the method of median of nearby points
in statistical software IBM SPSS Statistics 20.

Table 2: Selected indicators of national (regional) disparities

_Type_o_f Indicator Units

disparities
GDP per head PPS
Disposable income of households PPS/head
Labour productivity* ("i_o foDO)P per person employed in PPS, EU27

52;2?:{:::5 Gross fixed capital formation Millions of euro
Gross domestic expenditure on research and development (GERD)* | (% of GDP)
Patent applications to the European Patent Office (EPO) Number per million of inhabitants
Human Resources in Science and Technology % of active population
Employment in technology and knowledge intensive sectors % of active population
Employment rate % of population aged 15-64
Employment rate of older workers % of population aged 55-64
Employment rate of woman % of woman population aged 15-64
Unemployment rate % of labour force aged 15-64

Social disparities | Unemployment rate of youth % of labour force aged 15-24

Long-term unemployment rate % of labour force aged 15-64
Employment rates by th_e highest Ie;vel of education attained- first %
and second stage of tertiary education*
Total public expenditure on education® (% of GDP)
Greenhouse Gas Emissions* (Thousands of tonnes,CO2 equivalent)
Energy intensity of the economy* (Kilogram of oil equivalent per 1000 euro)
Electricity generated from renewable sources* (%)
Municipal waste generation and treatment™ (Kilogram per capita)
Density of motorway* (Km/1000 km?)

Territorial People killed in road accidents* (Number of deaths per million inhabitants)

disparities Infant mortality rates* (%)
Volume of freight transport relative to GDP* (Index (2000=100))
Collective tourist accommodation establishments** Number
Tourism intensity** Number
Crude death rate ** Number per 100,000 inhabitants
Victims in road accident** Number

Note: * indicator not available at regional level (NUTS 2)
** alternative indicator available at regional level (NUTS 2)
Source: European Commission, 2007, European Commission, 2010, Eurostat, 2012; own elaboration
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4.3 Results and Discussion

The following figures (Figure 1 and Figure 2) show calculated average values (of individual
values for the period 2000-2010) of synthetic sub-indices of economic, social and territorial
disparities at national (NUTS 0) and regional (NUTS 2) level as well as calculated values of
weighted (aggregate) synthetic indices. Average values of computed indices for 6 countries
define the area of four polygons in Figure 1. Average values of computed indices for 83
NUTS 2 regions define the area of four polygons in Figure 2. Smaller area of polygon marks
the lower rate of disparities in selected dimension and therefore the higher level of cohesion in
selected dimension, country or region. The optimal form of illustrated polygons will be such a
one point that would corresponds with zero value of disparities in each dimension of
disparities. Smaller area of polygon marks the lower rate of disparities in selected dimension
and therefore the higher level of cohesion in selected dimension, country or region. Bigger
area of polygon marks the higher rate of disparities in selected dimension and therefore the
smaller level of cohesion in selected dimension, country or region. The overall results
presented in figures, based on the results of computed average values of synthetic indices of
economic, social and territorial disparities for V4 countries, Austria and Germany and their
NUTS 2 regions, sign out that the rate of disparities at national as well as at regional level in
Austria and Germany is rather smaller than in all VV4 countries.

The individual average values of all synthetic indices of disparities in 83 NUTS 2 regions of
V4 countries, Austria and Germany are for better readability and clarity also shown in Annex
1. Average values of each synthetic index of disparities in Annex 1 are scaled by colours.
Like a specific scaling method the traffic light scaling has been used. In black and white
design printout of the paper, colours of traffic light scaling correspond to shades of gray. The
smaller value of each synthetic index of disparities, the better ranking achieved in the various
regions in overall comparison and the smaller level of disparities in various NUTS 2 regions.
The smaller values of synthetic indices are shown in lighter shades of gray in Annex 1.

Figure 1 shows the results of computed average values of synthetic indices of economic,
social and territorial disparities for V4 countries, Austria and Germany in the reference period
2000-2010. Average values of synthetic indices for whole period, as well as individual values
for each year of the period, sign out that the rate of disparities at national level in Austria and
Germany is rather smaller than in all V4 countries according to the computed values of
synthetic indices in all three dimensions of disparities. It can be said that the smaller value of
calculated difference (distance) in Austria and Germany marks the lower rate of disparities in
these countries and therefore the higher level of cohesion, vice versa in V4 countries.
Economic disparities in V4 countries are, according to values of synthetic index, more than
twice higher than in Austria (0.204) and Germany (1.620). The best results have been reached
in Austria (0.204), the worst and very similar results are shown in Hungary (4.935), Poland
(4.932) and Slovakia (4.926). The increasing trend of economic disparities has been
recognized in Hungary and Germany after year 2008. Vice versa, the Czech Republic,
Slovakia, Poland and Austria have illustrated decreasing rate of economic disparities almost
in all referred period. Social disparities illustrated in Figure 1 have different trend in
comparison with economic and territorial disparities. In V4 countries social disparities are,
according to values of this synthetic index, also higher than in Germany (0.780) and Austria
(0.350) where social disparities are the lowest. The worst results have been reached in
Slovakia (4.446), Poland (3.959) and Hungary (2.691). Strong decreasing trend of social
disparities has been recognized in Poland after 2004 (year of accession the EU) and directly
opposite trend has been marked in Hungary after 2004. Territorial disparities in the selected
countries have very similar trend in reference period in comparison with economic disparities.
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Austria (0.692) and Germany (1.512) have again reached the best results. Territorial
disparities in Poland (3.974) and Slovakia (3.783) are the highest ones. High rate of territorial
disparities in comparison with Austria or Germany has been also indentified in the Czech
Republic (3.318) and Hungary (3.023).

Figure 1 also shows the results of the computed average values of weighted synthetic index of
disparities over the period 2000-2010 for V4 countries, Austria and Germany. In terms of the
smallest (smaller) value of weighted synthetic index of disparities and therefore the higher
level of cohesion, the overall evaluation shows that the best results have been reached by
Germany (0.773) and Austria (0.918) in comparison with V4 countries, where the best results
has been proved in the Czech republic (2.654) followed by Hungary (3.617). Absolutely the
highest volume of weighted synthetic index and therefore highest average rate of disparities is
shown in Slovakia (4.437) a Poland (4.324).

Figure 1: Values* of synthetic indices of disparities at national (NUTS 0) level

Cz0

5,000
4,500
2,000
3,500 /\
3,000 _F
ATO ﬂ" \ HUO

NN~

DEO | / PLO
== |ndex of economic disparities SKO Index of social disparities
== |ndex of territorial disparities e \\\/eighted index of disparities

Note: * Average values calculated for each country in period 2000-2010
Source: Own calculation and elaboration, 2012

Average values of computed indices at regional level for 83 NUTS 2 regions define the area
of four polygons in Figure 2. Average values of synthetic indices for the whole period, as
well as individual values for each year of the period 2000-2010, sign out that the rate of
disparities at regional level in most of 48 NUTS 2 regions in Austria and Germany is smaller
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than in most of 35 NUTS 2 regions of V4 countries.

Synthetic index of economic disparities for all the selected NUTS 2 regions, illustrated in
Figure 2, have reached the best results (i. e. smallest level of disparities) in traditionally
economic powerful regions in Germany such as for example region DE21 (Oberbayern,
0.33), DE71 (Darmstadt, 1.93) and DE11 (Stuttgart, 1.94) followed by Austria such as for
example region AT13 (Wien, 4.50). According to the values of this synthetic index economic
disparities in V4 regions are higher than in Germany and in some cases higher than in Austria.
The smallest value of synthetic index of economic disparities in V4 countries represent region
CZ01 (Prague, 7.05), HU10 (K6zép-Magyarorszag, 8.91) and SKO1 (Bratislavsky kraj, 8.82).

Figure 2: Values* of synthetic indices of disparities at regional (NUTS 2) level

1
DEFOPEGO €202 cz03
DEDZPEE CZ04 0
DED2 €z06
DED1 czo7
DECO cz08
DEB3 HU10
DEB2 HU21
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DEA4 HU3L
DEA3 HU32
DEA2 HU33
DEAL PL11
DE94 PL12
DE93 PL21
DE92 PL22
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DE80

DE60 PL42
DES50 PL43
DE42 PL51
DE41 PL52
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DE26 PL63
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DE14 AT12
DEB ., AT ATE
DELL AT34 AT33 AT32ATSLATZ

—4— |ndex of economic disparities
—#— |ndex of territorial disparities

Index of social disparities
==t \\/eighted index of disparities

Note: * Average values calculated for each NUTS 2 region in period 2000-2010
Source: Own calculation and elaboration, 2012

Based on the results of synthetic index of social disparities, social disparities are also higher
in V4 NUTS 2 regions than in Germany and most of Austrian regions although the level of
social disparities is the lowest in comparison with the level of economic and territorial
disparities at regional level. The smallest value of synthetic index of social disparities is
represented by regions DE21 (Oberbayern, 0.14), DE13 (Freiburg, 0.15) and DE14
(Tiibingen, 0.16) in Germany. There are regions AT32 (Salzburg, 0.82), AT33 (Tirol, 0.83)
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and aT34 (Vorarlberg, 0.98) with the smallest value of social disparities in Austria. The best
results in social disparities have been reached by regions CZ01 (Prague, 0.26), SKO1
(Bratislavsky kraj, 0.56) and CZ02 (Stiedni Cechy, 0.89) throughout V4 countries. As Figure
2 demonstrates, the absolutely highest rate of disparities is recognized overall in territorial
dimension. Based on synthetic index of territorial disparities, mainly Austrian and most of
regions in Germany have reached the best (better) results than regions in V4 countries. The
smallest value of synthetic index of territorial disparities has been recognized in following
regions: AT 33 (Tirol, 0.10), AT32 (Salzburg, 3.03), AT21 (Kérnten, 7.67), DE&0
(Mecklenburg-Vorpommern, 11.19), DEFO (Schleswig-Holstein, 11.51) and DE21
(Oberbayern, 11.67). The highest value of synthetic index of territorial disparities has been
reached in region PL12 (Mazowieckie, 33.52), CZ02 (Stiedni Cechy, 27.33) and HU33 (Dél-
Alfold, 26.73). Figure 2 also shows the results of computed average values of weighted
synthetic index of disparities over the period 2000-2010 for 83 NUTS 2 regions of V4
countries, Austria and Germany. The overall evaluation of individual regions shows that the
best results, in terms of the smallest (smaller) value of weighted synthetic index of disparities
and therefore the highest (higher) level of cohesion, have been reached in Austrian and
German regions in comparison with V4 countries. NUTS 2 regions ranked in the best
positions during the whole reference period are regions AT33 (Tirol, 2.85), AT32 (Salzburg,
4.20), DE21 (Oberbayern, 5.97), AT21 (Kérnten, 7.05) and DEFO0 (Schleswig-Holstein, 7.84).
Best results and the smallest relative value of weighted synthetic index within V4 countries
have reached region CZ05 (Severovychod, 11.71), SKOI1 (Bratislavsky kraj, 12.65), PL63
(Pomorskie, 14.92) and HU10 (Ko6zép-Magyarorszag, 15.39). Average calculated values of
synthetic indices can be analyzed also through characteristics of absolute variability. We can
see that the biggest range (i. e. the biggest area of polygon) is presented in territorial
disparities where the average values differ from minimum 0.10 in region AT33 (Tirol) to
maximum  33.52 in region PL12 (Mazowieckie). The smallest range
(i. e. the smallest area of polygon) is presented in social disparities where average values
differ from minimum 0.14 in region DE21 (Oberbayern) to maximum 11.31 in region SK04
(Vychodné Slovensko). In the middle of these ranges there are values of synthetic indices in
economic disparities which differ from minimum 0.33 in region DE21 (Oberbayern) to
maximum 18.18 in region HU21 (K6zép-Dunantual). The range of weighted synthetic index of
regional disparities differ from the minimum value (2.85) in region AT33 (Tirol) to maximum
value (20.29) in region PL12 (Mazowieckie).

Conclusion

Previous results presented at national and regional level indicates disparities between V4
countries and their regions on the one hand and Germany and Austria as more developed
states on the other hand. Based on the analysis of the results mentioned above, the initial
presumption of the paper that the national (and also regional) level of disparities in Austria
and Germany is lower than level of disparities in V4 countries and their regions has been
confirmed. The analysis also showed that in most cases there was a consensus in the
development trends of V4 countries in terms of attainment level of development potential to
advanced countries as Austria and Germany, depending on the level of existing disparities.
Synthetic indices of disparities also showed that during most part of the reference period
(2000-2008), a positive development in economic, social and territorial disparities has been
monitored in all the countries and most of NUTS 2 regions and thus level of cohesion
recorded increasing trend thanks to the decreasing volume of national or regional disparities.
The performed analysis also showed that economic disparities at national level and territorial
disparities at regional level between V4 countries, Germany and Austria achieved the highest
rate of absolute variability.
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Annex 1: Average values of synthetic indices calculated for each NUTS 2 region in period
2000-2010*

NUTS 2 IED** ISD*** | ITD*xxx | W Dxesw* DE42 9,15 4,02 19,04 12,96
CZ01 7,05 0,26 23,13 13,59 DE50 8,15 2,30 22,00 13,78
CZ02 12,98 0,89 27,33 17,46 DE60 3,20 0,86 19,63 10,90
CZz03 13,00 0,96 22,70 15,17 DE71 1,93 0,58 16,59 8,97
CZ04 15,19 3,58 24,36 17,19 DE72 7,69 0,80 20,11 12,37
CZ05 13,32 1,36 15,46 11,71 DE73 8,54 1,17 17,44 11,35
CZ06 12,28 1,67 19,68 13,61 DE8O0 10,33 4,56 11,19 9,47
CZz07 14,10 2,34 19,38 14,11 DE91 7,64 1,73 19,13 12,07
CZ08 14,14 4,51 20,52 15,18 DE92 6,64 1,25 20,17 12,21
HU10 8,91 2,27 24,82 15,39 DE93 9,34 0,80 17,33 11,43

| Huzi [EEEENN 310 2317 17,30 DE94 8,72 1,06 13,83 9,56
HU22 14,04 3,46 22,49 15,90 DEA1 3,69 1,59 20,25 11,52
HU23 15,15 6,89 24,48 17,97 DEA2 3,50 1,37 17,99 10,28
HU31 15,57 8,32 26,23 19,29 DEA3 7,73 1,47 20,05 12,50
HU32 15,92 6,08 24,49 18,01 DEA4 7,18 0,96 19,11 11,76
HU33 16,48 4,12 26,73 18,85 DEAS 6,62 2,14 19,08 11,86
PL11 15,46 6,19 26,55 18,94 DEB1 8,39 0,79 16,83 10,91
PL12 9,65 3,75 DEB2 10,20 0,65 14,76 10,35
PL21 15,32 5,04 19,88 15,30 DEB3 5,98 0,94 18,54 11,15
PL22 13,88 8,79 23,88 17,75 DECO 8,70 1,97 22,59 14,15
PL31 17,11 4,71 23,33 17,45 DED1 10,10 3,34 21,95 14,52
PL32 17,55 6,30 20,94 16,73 DED?2 7,87 3,00 18,54 12,13

[ P33 | azer | 710 22,85 17,95 DED3 9,57 434 21,01 14,13
PL34 17,02 4,85 21,72 16,65 DEEO 10,35 4,86 21,44 14,67
PL41 15,31 5,77 23,64 17,35 DEFO 6,91 0,76 11,51 7,84
PL42 15,22 9,43 17,62 15,13 DEGO 8,45 3,64 18,94 12,63
PLA43 16,98 8,48 20,16 16,67 Note: * In black and white design printout of the paper,
PL51 14,56 8,94 21,36 16,71 colours of traffic light scaling correspond to
PL52 17,02 6,76 21,26 16,85 shades of gray. The smaller value of individual
PL61 16,68 8,21 21,76 17,33 synthetic index presents the smaller level of
PL62 1714 9.43 20,40 17,05 disparities _in yarious NUTS 2 regions and they
PL63 14.12 6.48 1913 14.92 **are shown in lighter shadgs of gray
KoL 562 056 2015 1265 ***IED =_Index of Econ_omlc_ Dlspgrltles
SKO2 O i il o ****ISD —_Index of Soual_ Dl_sparl_tles -

J : J J ITD = Index of Territorial Disparities

SK03 15,01 9,02 19,02 15,67 **xx% WID = Weighted Index of Disparities
SKo4 1598 | 181 | 1923 16,56 Source: Own calculation and elaboration, 2012
AT11 11,92 1,63 17,84 12,58

AT12 8,60 1,20 17,64 11,47

AT13 4,50 1,76 18,47 10,88

AT21 10,10 1,91 7,67 7,05

AT22 9,31 1,65 13,67 9,78

AT31 8,44 1,23 15,71 10,46

AT32 9,08 0,82 3,03 4,20

AT33 9,53 0,83 0,10 2,85

AT34 8,97 0,98 10,95 8,17

DE11 1,94 0,19 17,42 9,30

DE12 3,41 0,40 16,78 9,43

DE13 4,84 0,15 13,33 8,04

DE14 5,08 0,16 16,98 9,94

DE21 0,33 0,14 11,67 5,97

DE22 8,91 0,37 12,91 9,00

DE23 7,23 0,45 17,57 10,89

DE24 8,42 0,81 18,97 12,00

DE25 4,56 0,54 18,03 10,41

DE26 7,19 0,45 17,56 10,88
NUTS 2 IED** ISD*** | ITD**** [ WD*****

DE27 6,35 0,27 13,41 8,53

DE30 5,44 4,32 18,11 11,54

DE41 10,52 5,64 18,90 13,63

85




